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spectrum disorder (BD) patients. However, whether this deficit is affected by mood or
subtype is unclear.

Objectives: The aim of this study was to investigate whether an El deficit is
mood-dependent, and which mood symptoms have more impact on El in BD.

Methods: Two hundred and thirty participants aged between 18 and 65 years old were
recruited [130 BD patients (51 bipolar | disorder (BDI) and 79 bipolar Il disorder (BDII):
39.2% males; 91 healthy controls (HCs): 48.4% males)]. The Mayer-Salovey—Caruso
Emotional Intelligence Test (MSCEIT), which contains experiential and strategic El ratings,
was used to assess social cognition. The Hamilton Depression Rating Scale (HDRS)
and the Young’s Mania Rating Scale (YMRS) were used for evaluating the severity
[HAMD and YMRS scores <7 were euthymic (BD®") and HAMD YMRS sores >8 were
episodic (BD®P!)]. Analyses of covariance (ANCOVA) were performed, with adjustment for
background information between the BD patients and HCs.

Results: The results showed that, compared to the HCs, the BD®'! patients showed
no difference in any MSCEIT measures, while the BD®P' patients showed lower scores
in all MSCEIT measures, except for perceiving emotions. In addition, a main effect of
mood state instead of BD subtype was found for the managing emotions branch (p
< 0.0007). Regression analyses showed that the duration of illness and HDRS scores
were correlated with the scores in the strategic area of the MSCEIT, while age and
YMRS scores were more relevant to the scores in the experiential area of the MSCEIT.
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Conclusion: The results confirm that an El deficit is mood-dependent in BD patients.
In addition, a depressive mood is more related to the strategic El area, while a manic
mood is correlated with the experiential El area. Understanding the different domains of
El deficits in BD patients may be helpful for developing interventions for BD.

Keywords: emotional intelligence, duration of iliness, euthymia, mood episodes, bipolar disorders

HIGHLIGHTS

- No significant differences of poor emotional intelligence
between subtypes of bipolar spectrum disorders.

- Impairment in managing emotions could be considered a
psychopathological factor in BD.

- Depressive and manic moods have different impacts on
different facet of ability emotional intelligence in patients
with BD.

INTRODUCTION

Bipolar spectrum disorder (BD) is recognized as a severe and
chronic mental disorder (1, 2). A similar lifetime prevalence of
BD has been reported among genders and ethnicities (3). Due to
the high relapse rate and mixed mood swings, life dysfunction,
such as sleep disturbance, difficulty in maintaining interpersonal
relationships, and poor performance at work, is common in
BD. About 60% of BD patients have poor social interpersonal
relationships (4), and it appears that there is an association
between mood episodes and social functioning (5, 6). However,
the exact nature of this association has not been determined to
date and requires further investigation (7).

BD has been recognized as a mental disorder with emotional
dysregulation (8). Previous studies reported social cognitive
impairment in patients with BD during their remitted states
(9, 10). Studies have compared the ability to identify and
recognize the facial expressions between BD patients and
controls; however, the results have been inconsistent (11, 12).
BD patients often suffer from emotional disturbance related to
skills regarding social information, emotional processing, and
emotional regulation, and this has been suggested as one of the
core symptoms in BD (7, 8).

Gruber et al. (13) suggested that emotional dysregulation
could be the core deficit in BD, and thus, patients with BD
have difficulty regulating their emotions and lack a higher level
of social cognition. BD patients may have similar performance
in regulating their emotions but fail in the engagement of
maintaining this regulation performance compared with healthy
controls and need more cues and coping skills (13). A small-
to-moderate difference in the social cognitive performance
between euthymic BD patients and healthy controls (HCs) has
been reported, indicating that mental state decoding is more
preserved than higher levels of social cognition and mental state
reasoning (14).

Social cognition refers to the ability to identify, perceive,
and interpret socially relevant information (15-18), to construct

differences between others and oneself (19). Five domains of
social cognition have been suggested by the National Institute
of Mental Health (NIMH), namely, theory of mind, social
perception, social knowledge, attribution bias, and emotional
processing (20). However, these domains are still under
debate (7). Emotional processing includes recognizing facial
expressions and evaluating others’ emotional states (18). Some
researchers have argued that emotional processing includes low-
level cognitive processing, such as emotional awareness and
distinguishing facial expressions. A high level of social cognition
is involved in emotional management and emotional regulation,
which are more complicated (21-23).

The ability to identify and interpret others’ facial expressions
and information is important for social communication and
interpersonal relationships (24). Salovey and Mayer (25)
constructed the emotional intelligence (EI) theory and developed
the Mayer-Salovey-Caruso Emotional Intelligence Test
(MSCEIT) (26) as a measure for this element of social cognition.
Mayer et al. (27) defined EI as containing a hierarchical cluster
of emotion-related skills, including both the experiential and
strategic areas of EI. Under each area, there are two branches,
and each branch contains two tasks. For experiential EI, the
ability to perceive and use emotions was constructed through the
identification and recognition of facial expressions and pictures,
as well as the ability to facilitate emotional information and
sensation. For strategic EI, the abilities of understanding and
managing emotions are included.

Referring to the social cognitive domains suggested by the
NIMH, the MSCEIT contains emotional processing ability,
represented by the recognition of facial expressions, social
perception, and emotional processing. The MSCEIT may be
used to assess EI with lower-level emotional processing, such
as the recognition of facial expressions, as well as higher-
level emotional regulation. Mayer et al. (28) chose the most
frequent response as the correct answer in exploring whether
an emotion was universal for all. Mayer and Geher (29) found
an association between emotional processing and empathy. They
further suggested that emotional intelligence may be required for
some forms of problem solving skills.

EI has been further noted as lacking in people with severe
mental disorders, such as schizophrenia (30). EI has been
suggested to be a cognitive capability that plays an important
role in processing emotional information (31, 32). In addition,
EI, measured by the MSCEIT, has been assessed in remitted BD
patients, but the results thus far have been inconsistent (33-
35). A deficit in EI in remitted BD patients has been reported
in certain studies (36, 37); however, only one sub-facet of the
MSCEIT—the managing emotions branch—has been studied
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and compared. These reports imply a higher level of emotional
dysregulation in remitted BD patients. However, this difference
was not found between euthymic and symptomatic bipolar I
disorder (BDI) individuals. Thus, researchers suggested that the
impairment in managing emotions could be an endo-phenotype
within BDI (10).

There are four branches of MSCEIT, and only the facet
of managing emotion was tested previously (36, 37), the
performance in other branches is still unclear. Researchers
examined the construct of MSCEIT using meta-analysis (38), and
suggested a three-factor model, combining branch 1 and 2 as
one factor. In addition, the three-factor model was further tested
with age invariance (39). Due to the high correlation between the
first two branches—perceiving emotion and using emotion—the
three-factor model—experiential EI, understanding emotions,
and managing emotions—was preferred (38, 39).

Although the MSCEIT was suggested as a test of cognition-
based performance in adults of all ages (40, 41), not all tasks had
age invariance; for example, the sensation task of the facilitating
emotion branch is more age-related; older adults showed higher
mean scores in the sensation task (39). Only one facet—managing
emotion—was included as cognition-related, other branches of
the MSCEIT were not examined. Thus, the managing emotion
branch may not present the core impairment of ability regarding
emotional intelligence in BD; other branches may have variant
degrees of impairment in the BD, and should be tested.

BDI has been the most focused on and studied for BD; fewer
studies have focused on social cognition in bipolar II disorder
(BDII), and the results have been inconclusive. Studies have
reported worse facial emotion recognition in BDI patients (2,
42, 43), and others have reported similar theory of mind and
emotional perception abilities between BDI and BDII patients
(2, 40, 41). In addition, Van Rheenen et al. (44) reported a
mediator of depressive symptomatology on emotional regulation
and psycho-social functioning in BD]I, indicating that depressive
symptomatology played a greater impact on emotional regulation
and psychological functioning in BDI. Different domains of
social cognition may have different degrees of impairment related
to mood episodes (42) depending on the BD subtype.

The contradictory findings of previous studies imply that the
mixed mood swings often seen in BD patients may impact EI
differently. Worse interpersonal relationships and poorer social
adaptation than in HCs have been noted, possibly caused by an
impairment in social cognition (5, 6). Approximately 50% of
remitted BD patients have been reported to have impairments
in this area (45), and ~55% have at least one type of social
cognition deficit, even in remission (46). Poor social adaptation
has been suggested to be a predictive prognostic factor (47-49).
The MSCEIT was constructed in line with these abilities and has
been suggested to be a reliable measurement of social cognition.

A previous study also reported that remitted BD patients
have significantly lower scores in both the total scores and
the branches of experiential EI and strategic EI, compared to
HCs (33, 50). Remitted BD patients still demonstrate poorer
EL and, for the Han Chinese BD population, the EI aspect of
understanding emotions was found to be impaired in euthymic
BD patients, both in terms of BDI and BDII (50). However, the

correlation with mood symptomatology is not clear. Although
neuropsychological impairment has been suggested as a feature
of BD, some domains of neuropsychological performance were
found to be related to mood episodes (51). Thus, in the current
study, we investigated whether impairment in the different sub-
facets of the MSCEIT is related to BD patients’ mood episodes.
In addition, whether patients with BDI or BDII have different
domains of EI impairment was studied. We investigated whether
mood symptoms have different roles in affecting the different
sub-domains of EI.

MATERIALS AND METHODS

This study received approval from the Institute Review Board
(IRB) of the National Cheng Kung University Hospital (IRB#A-
BR-103-078, IRB#A-BR-104-089 and IRB#A-BR-108-001) and
the China Medical University Hospital (IRB# CMUH106-REC3-
023 and IRB#CMUH108-REC3-024).

Participants

Participants with a diagnosis of BD (51 BDI and 79 BDII
patients), aged 18-65 years, were recruited from inpatient
and outpatient clinics at two medical centers. The patients
were referred from senior psychiatrists who made the initial
diagnosis. All participants underwent a structured interview
using the Schedule for Affective and Schizophrenia—Lifetime
Chinese version (SAD-L) to confirm the diagnosis based on
the Diagnostic and Statistical Manual of Mental Disorders 5th
edition (DSM-5) and to screen for healthy controls. Patients
with substance use disorders or major neurological disorders
were excluded.

The participants’ symptoms and symptom severity were
evaluated using the Young Mania Rating Scale (YMRS) (52) and
the Hamilton Depression Rating Scale (HDRS) (53, 54). The
healthy controls (HCs) were recruited via post and an online
advertisement. All of the HC participants underwent a structured
interview to confirm their health condition. Those with current
major mental disorders, or a history of mental disorders or
neurological disease, or these disorders within their first-degree
relatives were excluded.

Assessments

The Young Mania Rating Scale (YMRS) is commonly used for
the evaluation of the severity of mania (52). A YMRS score below
7 is defined as normal, 8-13 as marginal, 14-20 as mild, 21-26
as moderate, and higher than 38 as severe. For evaluation of the
severity of depression, the Hamilton Depression Rating Scale_17
(HDRS_;7) was used. A score of 0-3 is defined as normal, 4-7 as
marginal, 8-15 as mild, 16-26 as moderate, and higher than 27 as
severe (55). Based on previous studies, BD patients with HAMD
and YMRS scores of <7 were considered euthymic (6, 34, 50, 55).

Emotional Intelligence

To study social cognition performance, the Mayer-Salovey-
Caruso Emotional Intelligence Test (MSCEIT) (26) was used
because it examines several classes of social cognition, including
emotional perception, emotional use, emotional understanding,
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and emotional management (25). Four branches are included,
and each branch contains two tasks: (1) emotional perception,
which includes facial expression identification and picture
perception; (2) emotional use, which includes facilitation and
sensation, in which the ability to use emotions to enhance
and facilitate cognitive processing and to assess the correlation
between emotions and sensation are measured; (3) emotional
understanding, which includes change and blends, that is, to
study the individual’s knowledge of how emotions interact with
each other and change over time; (4) emotional management,
which includes the management of emotions and emotional
relationships, in which how an individual regulates their
emotions themselves and also with others is measured.

A total of 141 items are included in the MSCEIT. In general,
the MSCEIT score reflects the general EI level, with scores from
two areas: experiential EI and strategic EI. We used all of these
scores, obtained using a consensus scoring criterion (22). A
higher score represents better social cognition. The reliability
and validity of the traditional Chinese version of MSCEIT have
been established already (26, 56). The reliability in the current
study showed Cronbach’s a was 0.82. The reliability scores for the
four branches, perceiving, using, understanding, and managing
emotions were 0.91, 0.62, 0.64, and 0.74, respectively. The split
half reliability scores for each branch were 0.71, 0.67, 0.68, and
0.79, respectively.

Statistical Methods

The BD and HC groups were compared using the chi-square
test or one-way analysis of variance (ANOVA), depending on
the variable type. As there were significant differences in the
background information, level of education, and age, an analysis
of covariate (ANCOVA) was further conducted to compare the
MSCEIT measures between the BD and HC groups. The Games—
Howell post-hoc test was used for pairwise comparisons. To
investigate whether the mood episodes or the subtypes were more
correlated to the MSCEIT measures, multivariate analyses of
variance were conducted. To compare the effect of HDRS and
YMRS on the MSCEIT measures in BD, Pearson’s r association
analysis was conducted, and stepwise regression analyses were
performed to investigate the effect of the clinical variables
and mood symptoms on the EI performance. The statistical
significance was set at p < 0.05. All analyses were performed with
the Statistical Package for Social Sciences version 22 (SPSS Inc.,
Chicago, IL, USA).

RESULTS
BD Patients vs. HCs

All patient groups were undergoing regular treatment. One
hundred and thirty BD patients (mean age 36.98; 51 males) and
91 HCs (mean age 31.16; 44 males) were recruited. The results
showed significantly older age and lower educational level for the
BD group compared to the HC group (x? = 12.70, p < 0.0005;
F = 33.78, p < 0.0005, respectively) (Table 1). In addition, the
BD group had significantly lower scores in the three branches of
the MSCEIT than did the HC group, except for the perceiving
emotions branch of the MSCEIT. The BD group was split into

episodic and euthymic groups, based on the observation of their
current mood episodes (HDRS and YMRS scores of <7 were
defined as a euthymic state (BD®*) and HDRS and YMRS scores
of =8 were defined as a mood episodic state (BDePY),

Multivariate analysis of the covariate analyses revealed a
significant mood episode effect on the EI area scores of the
MSCEIT (general linear model, Wilks Lambda = 0.93, p =
0.036). Additionally, a significant main effect of mood episodes
on the branches of the MSCEIT as found (F = 2.70, Wilk’s
Lambda = 0.92, p = 0.03). After Bonferroni correction (0.05/4 =
0.0125), the managing emotions branch of strategic EI remained
significantly different between episodes and the euthymic state (p
< 0.0007) (Figure 1).

Correlation Between El and Mood

Episodes

To investigate whether EI impairment was affected by mood
episodes, 57 BD®" patients and 73 BDP! patients were tested.
The BD®! group had significantly lower total scores, in both
EI areas and the four branches of the MSCEIT compared with
the HC group. The BD®" group had similar scores in all
MSCEIT branches compared with the HC group, except in the
understanding emotions branch of the MSCEIT (p < 0.004).
No significant differences in the scores for the understanding
emotions branch of the MSCEIT were found between the BD®P!
and the BD® groups. However, the BD®P! group was found to
have significantly lower scores in managing emotions on the
MSCEIT compared with the BD®** group (Table 2).

Correlation Between Mood Symptoms and
El

Correlation analysis showed a significantly negative association
between the HDRS, the YMRS, and the total scores of the
MSCEIT. The results showed a negative association between the
HDRS, the YMRS, and the scores in the experiential area of the
MSCEIT. The only significantly negative association was found
between the HDRS scores and the scores in the strategic area
of the MSCEIT. A significantly negative association was found
between the HDRS, the YMRS, and the scores on the three
MSCEIT branches, except for the scores of the understanding
emotions branch of the MSCEIT (Table 3).

Subsequently, regression analyses showed that the duration of
illness and HDRS score was predictable for the total score of the
MSCEIT. The age was predictive to both EI areas, experiential
and strategic. In addition, different roles of the HDRS and YMRS
were found correlated to different EI areas of MSCEIT; the YMRS
was more related to the scores on experiential EI, while the
HDRS was more related to the strategic EI. To explore whether
the depression or (hypo)mania symptomatology had different
impacts on different branches, the results showed that the scores
on the perceiving emotion branch were affected by the YMRS and
educational level while the duration of illness affected the scores
on the using emotion branch. For the branches of the strategic
EI area, the results showed that age played an important role
on the using emotion branch, while the HDRS was negatively
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TABLE 1 | Clinical characteristics and demographic data among groups Clinical characteristics and demographic data among groups.

BD Groups HC (n =91) F/%2 (p)
1BD®P (n = 73) 2BDe" (n = 57)
Age 35.58 (11.94) 38.79 (13.84) 31.16 (10.51) 7.55 (0.001)
Educational level 13.34 (3.85) 12.95 (4.68) 15.79 (2.06) 17.08 (<0.0005)
Gender (Male, %) 44 (48.4%)
Onset 16.37 (6.54) 16.39 (6.68) - -
Duration of illness 17.59 (11.30) 20.33 (14.18) - 0.63 (0.43)
HDRS 10.49 (3.61) 2.84 (3.03) - 187.69 (<0.0005)
YMRS 9.70 (3.67) 2.96 (3.03) - 125.24(<0.0005)
Comorbidity rate (%) 33.3% 7.4% - 13.76 (<0.0005)
No. of Comorbidity (%) - 11.87 (0.003)
1 19.0% 5.6%
2 14.3% 1.9%
Treatment (%) 11.82 0.02
Mood stabilizers (VPA or lithium) 22.6% 4.1% - -
VPA + antipsychotics 25.8% 44.9% - -
Antipsychotics 1.6% 6.1% - -
BZD 1.6% 0
Other medications (SSRI or no medication use) 22.6% 41% - -
VPA, valproic acid; 1, Episodic BD group; 2, Euthymic BD group.
Subtypes

Y ——

s BOI

Pt e - - -BOIl

S 925

c

<

—

Ko

c

©° 90.0-

=4

o

EE

QW

23

o— 87.57

D=

<

| =

<

£

Y

[<) 85.07

(7]

[

—

o

(2]

(7]

82.5-

T T
Episode Euthymia

mood episodes

FIGURE 1 | The main effect of mood state in scores of managing emotion branch of MSCEIT.
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TABLE 2 | Comparisons between BD groups and controls with different mood states with respects to emotional intelligence.

BD groups 3HC (n =91) Analysis of variance Analysis of covariance
controlling for age & education
level
F 1vs.2 1vs3 2vs.3 F 1vs.2 1vs.3 2vs. 3
1BD®P (n = 73) 2BD°®“ (n = 57)

MSCEIT?

Total score 82.59(16.84) 90.09(18.40) 94.67(12.86) 11.92* 0.02 <0.0005 n.s 14.43* 0.006 0.001 n.s
Areal: Experiential El 91.61(21.18) 100.38(21.55)  103.34(16.52)  7.61* n.s <0.0005 n.s 5.87* 0.04 0.03 n.s
Branch 1: Perceiving 95.09(19.05) 103.65(22.14)  103.46(18.88)  4.44* n.s 0.02 n.s 3.86™* n.s n.s n.s
Emotions

Branch 2: Using Emotions 88.82(20.36) 95.82(20.30) 101.63(15.15)  9.69** n.s <0.0005 n.s 6.76** n.s 0.0083 n.s
Area 2: Strategic El 80.57(11.55) 84.28(13.43) 88.95(9.97)  10.96* n.s <0.0005 n.s 26.52 0.02 0.004 n.s
Branch 3: Understanding 81.72(13.50) 82.12(12.59) 88.63(9.30) 8.89* n.s 0.001 0.003 35.78* n.s 0.04 n.s
Emotions

Branch 4: Managing 83.33(12.23) 90.33(15.82) 92.27(12.99) 9.30~ 0.019 <0.0005 n.s 9.24* 0.008 0.01 n.s

Emotions

Data represented as Mean (SD); @MSCEIT, Mayer-Salovey-Caruso Emotional Intelligence Test; *p < 0.05; ** <0.007 (Bonferroni correction for multiple comparisons); 1, episodic BD

group; 2, euthymic BD group; 3, HC group.

correlated to the scores on the managing emotion branch of
MSCEIT (Table 4).

DISCUSSION

This study investigated the association between emotional
intelligence and mood episodes in patients with bipolar spectrum
disorder. In addition, we investigated the differences in the full
scales of the MSCEIT between the BD subtypes, BDI and BDII.
The correlation between mood symptomatology (depression
or mania) of BD with EI sub-facets was considered. Our
findings showed that, overall, BD patients suffering from a mood
episode had lower scores on total score of MSCEIT, and on
the experiential, strategic, and managing emotions functioning
compared to those who were euthymic. In addition, mood
episodes had a greater effect, compared with the subtype,
on managing emotions from the strategic EI branch of the
MSCEIT. Strategic EI was more correlated to depressive scores,
while experiential EI was more correlated to the severity of
(hypo)mania scores.

In regard to emotional intelligence, the results showed that,
regardless of background information, the BD®" groups had
significantly lower scores on the understanding emotions branch
compared to the HCs, while the BD®P! group had lower scores
on all subscales of the MSCEIT. Our findings are similar to
those of Liu et al. (50), who reported that euthymic BD was
associated with relatively lower scores on the understanding
emotions branch of the MSCEIT compared to HCs.

However, after adjustment of the background information,
specifically the age and education level, the BD®* group had
no significant differences on any of the subscales of the
MSCEIT compared to the HCs, while the BD®P! groups still had
significantly lower scores in experiential EI and strategic EI as
well as all branches—except for the perceiving emotions branch

of the MSCEIT. The interaction between age and educational
level has been suggested to be highly correlated with EI, and
the educational level has been suggested to preserve EI with
age decline (57). The BD patients in the current study showed
older age and lower educational levels—both factors may have
influenced the total EI and branches.

The impairment of the understanding emotions of the
MSCEIT was noted in euthymic BD patients, which is consistent
with previous findings (33, 50). In addition, regardless of mood
episodes, the lower scores on the understanding emotions branch
in both the BD®P! and BD®™ groups compared to the HC imply
a possible endo-phenotypic symptom in BD. The scores on the
managing emotions branch of the MSCEIT were found to be
significantly different between BDP! and BD®“; however, no
significant difference was found between BD®"! and the HC.

This finding may indicate that the managing emotion ability
is the most impacted subdomain of emotional intelligence in the
patients suffering from BD. The performance in the managing
emotions branch typically predicts a majority of mental
disorders, such as schizophrenia (58) and bipolar disorder,
compared to unaffected siblings (59). In the current study, we
found that the difference in the managing emotions scores of
the MSCEIT between the BD®! and BD®* groups remained
significant, implying that the ability to manage emotions could
be mood-dependent and a state-like marker for the evaluation of
the progressive course of the illness.

In addition, the age range of the sample was huge, although we
did not find an age effect as reported in previous studies (32, 60).
Cabello et al. (60) reported an inverted U shape for the effect of
age on emotional intelligence in normal adults, where those aged
32-44 years old showed better performance on the MSCEIT. In
the current study, the mode of the duration of illness was 11 years,
and the median was 16 years. The duration of illness and the
residual mood symptomatology may have a greater impact than
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TABLE 3 | Correlation matrix between clinical characteristic, mood severity and MSCEIT scores.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1.Age 1 031 0.86** -0.08 -0.14 -0.37* -0.22* -0.18° -0.15 -0.21* -0.24* -0.08 -0.37"* -0.54"* -0.65"* -0.51"* -0.63"* -0.27* -0.33"* -0.17
2.0nset 1 -0.23 0.05 -04* 0.06 0.16 0.19 0.19 0.1 0.15 0.20 0.12 —-0.16 —-0.22 —-0.21 -0.19 —0.06 0.06 -0.12
3.Duration of 1 —-0.06 0.17 —0.35* -020 -0.18 -0.02 -023 -0.31* -0.13 -0.46"* -0.49"* -0.54"* -0.34* -0.56"" -0.31* -0.37* —-0.22
illness
4.HDRS 1 0.50™* -0.26"* -0.24* -0.19* -0.14 -0.23" -0.20* -0.27* —-0.03 —0.20* —0.04 -0.07 0.01 —-0.31"* —-0.28"™ —0.29"*
5.YMRs 1 -0.25" -0.28"* -0.23* -0.19* -0.27* -0.27* -0.34" -0.12 —0.01 0.02 0.004 -0.13 -0.28* -0.21* -0.21*
6. Total score 1 0.94** 0.89™* 0.65** O0.71* 0.88™* 0.74™ 0.77** 0.89™ 0.70™* 0.62* 0.56™* 081" 0.74™ 071"
7. Exp. El 1 0.7 0.71* 0.77** 090™* 0.80™  0.76™ 070"  0.54™ 049" 0417 0.65" 059"  0.56"*
8. Branch 1 0.77~* 0.86™* 0.52™* 045" 048" 045" 037"  0.35" 0.27 0.40™*  0.34*™  0.35"™
1:Perceiving
emotions
9.Face 1 0.55* 0.68"* 0.46™*  0.49** 045" 0.39** 0.33* 030" 037" 0.31* 0.36"™"
10.Picture 1 0.54** 0.48™  0.62"* 051" 042" 042" 031" 045" 0.39"* 041"
11.Branch 2: 1 0.89"* 0.81™*  0.69"*  0.58"* 046" 043™ 065" 0.60™*  0.56™*
Using
emotions
12. Facilitation 1 0.50** 0.2  0.34™*  0.29"* 0.25"* 0.55"*  0.51™*  0.49**
13. Sensation 1 0.68™*  0.59**  0.583"*  0.50™** 0.5 0.52"*  0.48"*
14.Strategic El 1 0.82=*  0.72®*  0.71*™ 0.85™*  0.79"  0.76"
15. Branch 3: 1 0.86™*  0.87* 043 041"  0.35"
Understanding
emotions
16. Changes 1 0.52=*  0.38™* 0.35™  0.32"*
17. Blends 1 0.35"*  0.36™* 0.28*
18. Branch 4: 1 0.89*  0.92**
Management
of emotions
19. Emotional 1 0.65"*
management
20. Emotional 1

relationships

0 < 0.05: *p < 0.01; **p < 0.001.
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TABLE 4 | Multiple regression analysis model coefficients for emotional intelligence ability through MSCEIT branches.

Variables Model 1 F (p) Model 2 F (p)
B SEg B B SEg B
MSCEIT?
Total
duration —0.55 0.18 -0.37 9.38 (0.003) —0.58 0.17 —0.40 7.43(0.001)
HDRS —-1.17 0.53 -0.26
Areal: Experiential EI
YMRS -1.29 0.39 -0.28 11.10 (0.001) —1.46 0.38 -0.32 11.26(<0.0005)
Age —0.45 0.14 -0.27
Branch 1: Perceiving Emotion
YMRs —0.99 0.38 —0.23 6.89 (0.01) -1.13 0.37 —0.26 6.90 (0.001)
Educational level -0.35 0.14 -0.22
Branch 2: Using Emotion
Duration —0.53 0.22 —0.30 6.09 (0.016)
Area 2: Strategic El
age —0.58 0.11 —0.59 30.81(<0.0005) —0.59 0.10 —0.60 33.96(<0.0005)
HDRS —0.63 0.18 -0.25
Branch 3:Understanding Emotions
age —0.71 0.11 —0.63 38.38(<0.0005)
Branch 4: Managing Emotions
HDRS -0.83 0.24 —0.30 11.54 (0.001) —0.093 0.24 —0.34 11.04 (<0.0005)
Educational level 0.90 0.29 0.27

MSCEIT, Mayer-Salovey—Caruso Emotional Intelligence Test; @Raw scores of MSCEIT-TC in each branch, area, and total score.

age on the using emotion branch of the MSCEIT; a larger sample
could be tested in future to investigate this effect.

Our findings were in line with previous findings that the
social cognition performance in BD patients is affected by
mood episodes and the severity of the mood (6, 30, 61). A
previous report showed that as the severity of depression
increased, the degree of social cognition impairment increased
in patients with major depressive disorder (30). Depressive
episodes are considered as a criteria for a BD diagnosis; the
course of this part of the illness may affect the diagnosis
and treatment (6, 62). Exploring the association between
a patient’s depressive course and their manic/hypomanic
course and social cognition is important in understanding
the changes of social cognition in BD. A longitudinal
study should be carried out to investigate whether the
impairment in emotional intelligence is mood-dependent
and to determine the changes that occur according to the
disorder’s course.

The negative association between the duration of illness and
total scores of the MSCEIT implies a possible characteristic
marker (26). Further studies focusing on the relationship between
emotional regulation and mood symptoms could be considered
(13, 63). A negative association between mood symptoms and
MSCEIT measurement was noticed in the BD group, suggesting
both a deficit in social cognition during mood episodes in
BD patients and that the MSCEIT is reliable and can be
taken into consideration when evaluating patients with mood
disorders (56).

The only significant difference was in the understanding
emotions branch of the MSCEIT between the BD®" group and
the HCs; however, this difference disappeared after adjustment
for age and education. This is in agreement with previous
findings that some domains of social cognition may be intact in
euthymic or remitted BD patients (16, 62). For the other branch
of strategic EI, managing emotions, our results showed that this
impairment was more mood-dependent and state-like, as no
significant difference was found between the BD"* group and the
HCs, but a difference was found between the BD®P! and BD®!t
groups. However, the scales in the managing emotions branch
for the BD group represented lower kurtosis; this may reflect that
patients in this such sub-facet have impairment compared to the
HC (normal distribution).

We further, separately explored the distribution between
BD®P! and BD®", and we found that in the BDP!, the scores in
the managing emotions branch was in violation of the normal
distribution. This may reflect that the BD patients suffered
from their disorder course and indicate that the impairment
in emotional management could be a core feature in BD. In
addition, this finding indicates that this impairment may be
a mood-dependent marker for therapeutic effects in BD. A
longitudinal study should be carried out to confirm this effect. An
association between cognitive functioning and social cognition
has been suggested (37). A previous study reported that, in
BD patients with intact neuropsychological functioning, a lesser
impairment of managing emotions was found (64). However, in
the current study, premorbid IQ was not recorded, and except for

Frontiers in Psychiatry | www.frontiersin.org

8 February 2021 | Volume 12 | Article 597461


https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Kuo et al.

Emotional Intelligence and Bipolar Disorders

excluding those with IQ <80, the BD patients’ cognition levels
were not measured.

Previous studies have reported that depressive symptoms
may have more of an effect than (hypo)manic symptoms on
EI performance (6, 62), and a negative association between the
mood severity and different areas of the MSCEIT was found in
our study. This may imply that different mechanisms are active
during depression and (hypo)mania in processing and regulating
emotions in BD. BD patients, during a manic episode, have been
reported to have greater impairment in cognitive functioning and
poorer performance in emotional experiences and perceptions;
a significant negative correlation between YMRS scores and age
was found in our study.

In addition, the duration of illness and HDRS scores were
negatively correlated with managing emotions, which may show
that depressive symptoms have a greater impact on higher
cognitive functions (30, 62, 63). A previous study reported that
cognitive deficits were more pervasive in BDII, and suggested
that depressive episodes, rather than manic episodes, may have
a greater impact and a lasting effect on cognitive deficits (2). In
addition, strategic EI ability was reported to be highly associated
with IQ and cognition (37). The association between depressive
symptoms and strategic EI scores in our study confirmed the
greater impact of depression on EI

The literature has documented that people with BD take
longer to complete the MSCEIT, and we noted that the BD¢P!
group took significantly longer for MSCEIT completion, while
the BD®* group showed no significant difference compared to
the HCs. Most of the episodic BD patients spent much more time
than estimated in the handbook, which may reduce its clinical
use for BD patients during mood episodes. In addition, another
limitation in the current study was that medication was not
fully recorded, and there was no investigation of the association
between medications and emotional intelligence.

There were several limitations of the current study. The first
limitation was that the IQ and cognition levels were not recorded,
although participants with an IQ of <80 were excluded. In
addition, the heterogeneity of the BD group limited the results,
and the clinical course, such as the number of depressive or
manic/hypomanic episodes and the number of hospitalizations,
was not recorded. The effect of comorbidities was not considered
when studying emotional intelligence in BD, though a high
comorbidity rate in BD has been reported.

We recorded only the number of comorbidities; therefore, the
comorbidity types could be recorded in further investigations.
The managing emotion branch may be predictable for the
majority of mental disorders and associated with general distress,
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