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Abstract 

Objective  In recent years, there has been a rapid increase in reports upon social-cognition impairments in bipolar 
disorder. This study aimed to compare the characteristics of social cognition domains in bipolar I (BD I) and II (BD II) 
based on the findings to date.

Methods  A systematic literature search was conducted on Web of Science and PubMed from inception to 28 August 
2024. Studies with all-age-group of ICD-10, DSM-IV, DSM-IV-TR, or DSM-5 defined BD (I or II) either in a remitted 
or symptomatic state were included. The risk of bias was measured using the Newcastle–Ottawa Scale, and the qual-
ity of the sources was evaluated using GRADE criteria. Results of the studies were measured by synthesizing Hedge’s g 
effect sizes through a random effects meta-analytic approach.

Results  A total of 20 studies were included, covering three core domains of social cognition (theory of mind (ToM), 
emotion processing and attributions). There was no significant difference in ToM between BD I and BD II and in emo-
tion processing between non-psychotic patients with BD I and BD II, and history of psychosis negatively predicted 
performance on emotion processing. Furthermore, BD II performed worse than BD I in attributions, with a low 
to moderate summary effect size.

Conclusions  BD I and BD II performed similarly on ToM and emotional processing, but BD II had more impaired 
attributions. Future studies are encouraged to control for the influence of clinical features, to use more neuroscientific 
techniques, and to explore on other domains of social cognition in bipolar subtypes.
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Introduction
Bipolar I (BD I) and bipolar II (BD II) are two major 
subtypes of bipolar disorder (BD), a chronic and recur-
rent mental illness characterized by both manic or hypo-
manic episodes and depressive episodes [71]. It has been 
demonstrated that during manic or hypomanic episodes, 
individuals with BD I exhibit heightened levels of agita-
tion, impulsivity, irritability, distraction, and self-esteem 
compared to those with BD II [62]. Conversely, during 
depressive episodes, BD II persists for a longer dura-
tion, is accompanied by more pronounced psychomotor 
retardation, intense guilt and suicidal thoughts [22, 65]. 
Moreover, the most recent edition of the International 
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Classification of Diseases (ICD-11) has eased the diag-
nostic criteria for the hypomanic phase of BD [77], lead-
ing to an increased detection rate of BD II [4]. However, 
in clinical settings, early patients frequently present with 
atypical syndromes, characterized by diffuse and inter-
mittent symptoms, increasing the likelihood of misdiag-
nosis of BD subtypes [42, 44]. It is unfortunate that there 
are differences in the treatment options available for BD I 
and BD II patients with similar emotional symptoms, as 
well as differences in prognosis [26, 27]. This necessitates 
the need for accurate differentiation between the two.

Cognitive impairment is a prominent symptom among 
patients with BD, exhibiting a complex interrelation-
ship with emotionality [40]. During periods of remis-
sion, it can significantly impair psychosocial functioning 
[9, 10, 13, 25]. As with schizophrenia, the literature on 
the cognitive functioning of BD can be divided into two 
domains: non-social cognition and social cognition [38]. 
A substantial body of research has been conducted on 
non-social cognition in BD (for reviews, see [9, 10], and 
[13]) as well as in both BD I and BD II (for reviews, see 
[8, 12, 19, 35]). However, the current reviews have not 
reached a consensus on comparisons between BD I and 
BD II, particularly in the domain of executive function [8, 
12, 19, 35]. A systematic review highlighted the poten-
tial impact of inconsistent measures in the same cogni-
tive domain, as well as the influence of mood phases and 
comorbidities in patients enrolled in the studies [35].

Social cognition refers to the mental processes that 
underpin social interactions, enabling individuals to 
interpret social information and respond appropriately 
in social situations [28]. In BD, it has been demonstrated 
to be closely associated with global functioning [37, 68, 
70] and modulated the relationship between neurocogni-
tion and social functioning [50]. Furthermore, evidence 
indicated its considerable importance in the long-term 
clinical management and treatment of BD. For instance, a 
recent longitudinal study revealed that diminished emo-
tion cognition was associated with heightened severity of 
mood episodes, an increased number of symptoms, and a 
higher frequency of psychiatric hospitalizations [17]. On 
the other hand, the administration of cognitive-behavio-
ral therapy, which functions on social cognition [75], has 
been demonstrated to result in a significant improvement 
in emotion and psychosocial functioning among pediat-
ric BD patients experiencing a depressive episode [73].

According to the framework proposed by Green et al. 
[28, 29], social cognition can be further divided into 
five domains, namely Theory of Mind (ToM, the abil-
ity to infer the intentions, dispositions, and beliefs of 
others, [5]), emotion processing (broadly reflecting the 
perception and use of emotions, [23]), social knowl-
edge (the awareness of the roles, rules, and goals that 

characterize social situations and guide social interac-
tions, [11]), social perception (one’s ability to identify 
social roles, social rules, and social context, [54]), and 
attributions (how one explains the causes of positive 
and negative outcomes and how the meaning of events 
is based on one’s attribution of their cause, also referred 
to as attributional bias or social judgement, [24, 28, 29]). 
Recently, increased attention has been paid to social cog-
nition in BD, which have been consistently reported to 
be impaired in BD patients [14, 24, 32]. Among all social 
cognition domains, deficit in ToM was most frequently 
reported (reviewed in de Siqueira Rotenberg et  al., [16, 
24, 66]), even observed in pediatric BD patients [30]. 
Furthermore, there was substantial evidence of consider-
able impairment in emotional processing, particularly in 
the recognition of facial expressions (reviewed in [24, 47, 
58]). A recent systematic review reported that although 
patients with BD demonstrated superior performance on 
facial emotion recognition than schizophrenia patients, 
and there was no significant difference between them and 
patients with attention deficit hyperactivity disorder, they 
performed worse than major depressive disorder patients 
[15]. There was also evidence that hostile attributions 
contributed to poor social functioning in BD [36], and 
attenuated externalizing bias has been found even in 
remitted BD [20]. Nevertheless, so far, only one meta-
analysis has been conducted to compare social cognition 
in BD I and BD II [8]. This analysis found no significant 
differences between the two subtypes on social cognition 
in general, based on eight articles covering three domains 
(i.e. ToM, emotional processing and attributions).

In recent years, there has been a notable increase in the 
number of studies examining disparate aspects of social 
cognition in both BD I and BD II. Some of these stud-
ies have reported more impaired emotion processing in 
BD I [78], Miola et  al., 2023), and others have reported 
more deficient attributions in BD II [52]. Accordingly, 
the objective of this study was to provide an update sys-
tematic review and meta-analysis to facilitate a compari-
son of the characteristics of BD subtypes across different 
social cognitive domains.

Methods
The present study was conducted in accordance with 
the PRISMA 2020 guidelines [51], and the review pro-
tocol was registered on PROSPERO under the title “An 
updated review of social cognition in bipolar I and II dis-
orders” (protocol number CRD42024575401).

Search strategy and study eligibility
A search of the Web of Science and PubMed databases 
was conducted from inception to 28 August 2024 to iden-
tify studies that reported on the comparison of social 
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cognition performance between BD I and BD II. The 
search terms were as follows: “bipolar disorder” AND 
(“social cognit*” OR “Theory of Mind” OR “emotion 
processing” OR “facial emotion recognition” OR “social 
knowledge” OR “social perception” OR “attribution” OR 
“attributional bias” OR “social judgment”) AND (“I” OR 
“II” OR “subtype”). Furthermore, the authors conducted 
a manual search of the reference lists of the identified 
articles during the database searches to identify any addi-
tional studies not captured by the original search string.

Inclusion criteria were: (1) Study of one or more social-
cognitive domains, whether using scales, behavioral 
measures or neuropsychological tests; (2) comparison 
was made between BD I and BD II; (3) patients with BD 
were diagnosed by the ICD-10 [76], DSM-IV [1], DSM-
IV-TR [2], or DSM-5 [3] criteria,(4 patients were in 
remission or had an affective episode; (5 all age groups; 
and (6 published in English. Exclusion criteria was a qual-
ity assessment level of poor.

Data extraction and quality assessment
Literature searches, data extraction and assessment 
of article quality were carried out independently by 
two researchers (XC and NQ). A third researcher (BZ) 
assisted in the adjudication of disagreements that could 
not be resolved after discussion. We extracted informa-
tion from eligible full-text articles according to the inclu-
sion criteria. Data extracted from each article included: 
(1) basic information about the included studies, includ-
ing author, year of publication; (2) basic characteristics of 
the study subjects, including number and age of BD I and 
BD II subjects, their diagnostic criteria, clinical features, 
history of psychosis, and antipsychotics taking; (3) social 
cognition domains, tests of interest, and main findings; 
(4) mean and standard deviation (S.D.) data of social cog-
nition tests for subtypes (BD I and BD II). All the process 
of data extraction was carried out manually without any 
automation tools.

The risk of bias of the studies was assessed indepen-
dently by the two authors (XC and NQ) using the New-
castle–Ottawa Scale (NOS, [74]) in consideration of their 
nature of case–control study design. The scale consists of 
three main sections: selection, comparability, and assess-
ment of exposure or outcome. Entries are rated on a scale 
of 0 to 1. The NOS scale has a total score of 9, and in gen-
eral, a score of seven or more points indicates good qual-
ity, three to six points indicates fair quality, and less than 
three points indicates poor quality.

Effect measures and synthesis methods
As many of the studies included in the current meta-
analysis used different social cognition tasks and the 
resulting data are all continuous, standardized mean 

difference (SMD) that could be compared across studies 
was used as effect size. If more than one social cognition 
task was used in a study, each task was treated as a sepa-
rate dataset for the following meta-analysis. For domains 
with at least three studies that met the inclusion criteria, 
meta-analyses were performed using Revman 5.3 version 
recommended by the Cochrane Collaboration. For each 
social cognition test, the SMD (namely Hedge’s g in Rev-
man) and 95% confidence intervals (CI) were calculated 
from the mean and standard data and then weighted 
using the inverse variance method and a random effects 
model. The I2 indicator was used to assess heterogene-
ity among the included literature. An I2 value of less than 
40% indicates no significant heterogeneity, 40%−75% 
indicates substantial heterogeneity, and greater than 75% 
indicates substantial heterogeneity [31]. Stata 15.0 was 
used for meta-regression analysis  of domains with sub-
stantial heterogeneity.

Publication bias analysis and certainty of evidence
Funnel plot and Egger’s test were used to analyze the pos-
sibility of publication bias. Since positive studies were 
more likely to be published than negative studies, if the 
funnel plot was symmetrically distributed, there was no 
publication bias. Certainty of evidence in the social cog-
nition domains was assessed using the GRADE criteria 
on the following domains: risk of bias, inconsistency, 
indirectness, imprecision, and publication bias [61].

Results
All 20 included studies were published between 2002 and 
2023, of which 12 were published before 2018 and eight 
in 2018 and later, including some by one of the authors 
[52, 53, 78]). The included articles covered three domains 
of social cognition (ToM, emotion processing, and attri-
butions). As little research was found that focused on the 
domains of social knowledge or social perception (the 
only one involved judging socially desirable traits in a 
self-referential memory task in [38]), we did not analyze 
these two domains. The flowchart of the literature screen 
was shown in Fig. 1. Basic information on study partici-
pants was presented in Table  1 in order of publication 
year, and the comparison results of BD I and BD II on the 
three domains and the study quality rating were summa-
rized in Table 2.

ToM
Quality analysis
As illustrated in Table 2, eight tests in six studies were 
situated within the domain of ToM, five with a quality 
assessment of good and three with fair. All tests, with 
the exception of the Reading the mind in the eyes task 
in Schenkel et  al. [59], found equivalent ToM in BD I 
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and BD II. More specifically, most research showed 
that patients with BD I and BD II had equivalent 
impairments in ToM, whether in a euthymic [43, 21, 
48], remitted, depressive or hypomanic state [38, 67], 
although such impairments were found to be medi-
ated by deficits in attention-executive functions and 
exposure to psychotropic medications [43]. Further-
more, in euthymic patients, there was little evidence of 
impaired ToM, only in BD I when manic patients were 
also enrolled [59], or in BD II when detecting negative 
mental states [48] (see Tables 1 & 2).

Quantity analysis
One study [67] was not included in quantity analy-
sis since although comparison results were found, 
mean and S.D. data was missing in the literature, and 
we contacted the authors for data without receiv-
ing a response. A meta-analysis of seven tests in the 
remaining five studies using random effects model 
was conducted, the results showed there was no sig-
nificant difference in TOM between patients with BD 
I and BD II (BD I: n = 252, BD II: n = 170; ES = −0.08; 
95%CI: [−0.29, 0.13]; Z = 0.76; P = 0.45) (also see 
Fig. 2). As presented in Fig. 3, the funnel plot exhibited 

Fig. 1  Flowchart of literature screen



Page 5 of 12Zhang et al. BMC Psychiatry           (2025) 25:39 	

Table 1  Basic information of participants in studies that comparing social cognition of bipolar I (BD I) and bipolar II (BD II)

ICD-10 International Classification of Diseases, 10th Revision, DSM-IV Diagnostic and Statistical Manual of Mental Disorders, 4th edition, DSM-IV-TR Diagnostic and 
Statistical Manual of Mental Disorders, 4th Edition, Text Revision, DSM-5 Diagnostic and Statistical Manual of Mental Disorders, 5th edition

Sample size Age (mean) Diagnostic criteria Clinical features History of psychosis Antipsychotics

ToM
[67] BD I 37,

BD II 12
BD 38.5 DSM-IV-TR Mix of euthymia, 

depression, mixed 
and (hypo)mania

No information 63%

[21] BD I 65,
BD II 47

BD I 44.8,
BD II 49.0

DSM-IV, ICD-10 Euthymia No information No information

[48] BD I 17,
BD II 13

BD I 38.6,
BD II 41.2

DSM-5 Euthymia No information 71% BD I,
54% BD II

Emotion processing
[39] BD I 8,

BD II 8
No information DSM-IV Euthymia No information No information

[64] BD I 25,
BD II 11

BD I 37.4,
BD II 42.8

DSM-IV Mix of remission 
and depression

No information No information

[18] BD I 26,
BD II 36

BD I 43.2,
BD II 42.7

DSM-IV Euthymia 58% BD I,
28% BD II

58% BD I,
42% BD II taking atypical 
antipsychotics

[60] BD I 23,
BD II 16

BD I 12.6,
BD II 14.6

DSM-IV-TR BD I in mania or mixed 
state
BD II in hypomania 
or depression

No information None

[6] BD I 39,
BD II 5

No information DSM-IV-TR Mix of remission 
and depression

No information No information

[7] BD I 164,
BD II 107

BD I 41.1,
BD II 39.4

DSM-IV-TR Mix of remission, 
depression, and mania

No information BD I 48%
BD II 43%

[69] BD I 29,
BD II 24

No information DSM-IV Mix of remission, 
depression and
hypomania

83% BD I
13% BD II

53%

[45] BD I 25,
BD II 34

No information DSM-IV Community based 
stable

8% None

[78] BD I 39,
BD II 22

BD I 20.4,
BD II 19.5

DSM-5 Mix of euthymia, 
depression, and hypo-
mania

No information No information

[41] BD I 25,
BD II 18

BD I 35.3,
BD II 40.9

DSM-5 Euthymia No information None

[33] BD I 76,
BD II 149

BD I 32.7,
BD II 31.2

DSM-5 Euthymia No information 54% BD I,
25% BD II

[46] BD I 20,
BD II 28

BD I 45.5,
BD II 38.9

DSM-5 Mix of remission 
and depression

55% BD I,
36% BD II

75% BD I,
36% BD II

Attributions
[52] BD I 89

BD II 91
BD I 21.9,
BD II 23.0

DSM-5 Mix of euthymia, 
depression, and hypo-
mania

No information No information

[53] BD I 87
BD II 92

BD I 25.2,
BD II 25.3

DSM-5 Mix of euthymia, 
depression, and hypo-
mania

No information No information

Both ToM and emotion processing
[43] BD I 45,

BD II 36
BD I 37.2,
BD II 42.9

DSM-IV Euthymia 93% BD I,
6% BD II

No information

[59] BD I 17,
BD II 8

BD I 11.4
BD II 13.4

DSM-IV Mix of remission, 
depression, and mania

No information 61% taking atypical 
antipsychotics

ToM, emotion processing, and attributions
[38] BD I 46,

BD II 22
No information DSM-IV Mix of remission 

and depression
No information No information
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Table 2  Summary of comparison results and study quality assessment of Theory of Mind (ToM), emotion processing, and attributions 
in bipolar I (BD I), bipolar II (BD II)

TASIT The Awareness of Social Inference Test, Part III, MSCEIT Mayer-Salovey-Caruso Emotional Intelligence Test. Hedge’s g and related p were not provided for some 
studies since mean and S.D. data were not available

Cognitive tasks Main findings Quality 
assessment

ToM

[43] Faux Pas test,
Reading the mind in the eyes

BD I = BD II on Faux Pas test (Hedge’s g < 0.001, p = 1.00)
BD I = BD II on Reading the mind in the eyes (Hedge’s 
g < 0.001, p = 1.00)

Good

[67] False belief stories in picture sequencing task BD I = BD II Good

[38] TASIT BD I = BD II (Hedge’s g = −0.07, p = 0.79) Fair

[59] Cognitive perspective-taking,
Reading the mind in the eyes

BD I = BD II on cognitive perspective-taking
(Hedge’s g = −0.33, p = 0.44)
BD I < BD II on Reading the mind in the eyes
(Hedge’s g = −0.97, p = 0.03)

Good

[21] Reading the mind in the eyes BD I = BD II (Hedge’s g = −0.13, p = 0.50) Fair

[48] Reading the mind in the eyes BD I = BD II (Hedge’s g = 0.44, p = 0.24) Fair

Emotion processing

[39] Facial emotion recognition BD I = BD II on recognition of happiness, sadness, fear, 
disgust, anger, and surprise

Fair

[64] Facial emotion recognition BD I = BD II on recognition of happiness, sadness, fear, 
disgust, anger, and surprise

Good

[18] Facial emotion recognition BD I < BD II on recognition of happiness, sadness, fear, 
disgust, anger, and neutral (Hedge’s g = −2.66, p < 0.001)

Good

[43] Ekman-60 BD I = BD II (Hedge’s g = −0.18, p = 0.43) Good

[60] Chicago pediatric emotional acuity task BD I = BD II (Hedge’s g = −0.17, p = 0.60) Good

[38] Facial emotion recognition, Empathic accuracy, MSCEIT BD I = BD II on recognition of happiness, sadness, fear, 
disgust, anger, and surprise (Hedge’s g = 0.36, p = 0.17)
BD I = BD II on empathic accuracy under positive and nega-
tive events (Hedge’s g = −0.44, p = 0.09)
BD I > BD II on MSCEIT (Hedge’s g = 0.60, p = 0.02)

Fair

[6] Facial emotion recognition, identification, and discrimina-
tion

BD I = BD II on recognition of happiness, sadness, fear, 
anger, and neutral
BD I = BD II on identification of happiness, sadness, disgust, 
anger, surprise, and shame
BD I = BD II on facial emotion discrimination

Fair

[59] Emotional perspective-taking BD I = BD II (Hedge’s g = −0.25, p = 0.56) Good

[7] Facial expression recognition BD I = BD II Fair

[69] Human full-figure point-
light displays

BD I = BD II Good

[45] Facial emotion recognition BD I < BD II on recognition of happiness, sadness, fear, 
and anger (Hedge’s g = −0.67, p = 0.01)

Good

[78] Facial emotion processing event-related-potentials BD I = BD II on RTs, accuracies, N1-P3 latencies and ampli-
tudes for neutral, happiness, anger and sadness facial 
emotions except that BD I < BD II on recognition accuracy 
of sadness and N1 latencies at frontal and central elec-
trodes to neutral (Hedge’s g = −0.64, p = 0.02)

Fair

[41] MSCEIT BD I = BD II (Hedge’s g = −0.19, p = 0.55) Good

[33] Facial emotion recognition BD I = BD II on recognition of happiness, sadness, fear, 
disgust, anger, and surprise (Hedge’s g = 0.95, p = 0.01)

Fair

[46] Facial emotion recognition BD I < BD II on recognition of sadness, disgust, anger, 
and neutral (Hedge’s g = −2.00, p < 0.001)

Fair

Attributions

[38] TASIT BD I = BD II (Hedge’s g = −0.07, p = 0.79) Fair

[52] Body image concerns BD I < BD II on perceived distress/ discrimination 
because of appearance (Hedge’s g = −0.51, p < 0.001)

Good

[53] Hypochondriac concerns BD I = BD II on self-reported symptom effect on social 
functioning (Hedge’s g = −0.27, p = 0.07)

Good
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a symmetrical distribution according to the results 
of Egger’s test (t = −0.07, df = 4, p = 0.95), indicating 
the absence of significant publication bias upon ToM 
based on the seven tests. In terms of certainty of evi-
dence, the NOS quality assessment suggested a possi-
ble risk of bias in three of the seven included trials, all 
of which supported the meta-analysis result by show-
ing equivalent ToM in BD I and BD II. Therefore, the 
certainty of the evidence was downgraded by one level. 
On the other hand, inconsistency was assessed using 
the I2 indicator for heterogeneity and was not found to 
be significant. Indirectness, imprecision and publica-
tion bias were also assessed and were not found to be 
an issue. In combination with the case–control design, 
the certainty of the evidence based on the GRADE cri-
teria can generally be interpreted as low.

Emotion processing
Quality analysis
Nineteen tests in 15 studies fell within the domain of 
emotion processing, eight with a quality assessment of 
good and 11 with fair. All the tests except for the Facial 
emotion recognition task in Derntl et al. [18], Merikangas 
et al. [45], Zhang et al. [78] and Miola et al. [46], as well 
as the intelligence test in Lee et  al. [38], found equiva-
lent emotion processing in BD I and BD II, as manifested 
by similar performance in emotional intelligence [41], 
empathic accuracy [38], emotional perspective-taking 
[59], emotion perception from body movements [69], as 
well as recognition, identification, and discrimination of 
happy, sad, fear, disgust, anger, surprise, shame, and neu-
tral facial emotions [6, 7, 33, 38, 39, 43, 60, 64]. However, 
with a history of psychosis, three studies found more 

Fig. 2  Forest plot of pooled Hedge’s g effect size for comparisons between BD I and BD II on (A) Theory of Mind; (B) emotion processing (in 
non-psychotic subjects; MSCEIT in Lee et al. [38] was deleted after sensitivity analysis); and (C) attributions
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impaired facial emotion recognition in BD I than BD II 
[18, 45, 46]. Another study found that even in patients 
without a history of psychosis, BD I was more impaired 
in recognizing sad faces and had prolonged cerebral cod-
ing of neutral faces than BD II [78] (see Tables 1 & 2).

Quantity analysis
Similar to ToM, five studies [6, 7, 39, 64, 69] were not 
included in quantity analysis for no mean and S.D. data. 
Since heterogeneity was high (I2 = 88%) when comparing 
BD subtypes in all subjects, subgroup analysis was con-
ducted based on the history of psychosis. When com-
paring BD subtypes in those with a history of psychosis, 
heterogeneity was still high (I2 = 93%) and could not be 
reduced by sensitivity analyses. Further meta-regression 
showed significant negative prediction of history of psy-
chosis on emotion processing (β = −1.23, p = 0.02).

When comparing between BD subtypes without a his-
tory of psychosis, a meta-analysis of eight tests was per-
formed using a random effects model, the results showed 
a lower level of heterogeneity (I2 = 56%). Leave-one-out 
sensitivity analysis further showed that heterogeneity 
decreased to an acceptable range (I2 = 36%) after dele-
tion of the Mayer-Salovey-Caruso Emotional Intelligence 
Test (MSCEIT) in Lee et  al. [38]. Finally, seven tests in 
six studies [33, 38, 41, 59, 78, 60], were included in a fur-
ther meta-analysis, showing that there was no significant 
difference in emotion processing between non-psy-
chotic patients with BD I and BD II (BD I: n = 272, BD 
II: n = 254; ES = −0.16; 95%CI: [−0.40, 0.09]; Z = 1.24; 
P = 0.21) (also see Fig. 2). As shown in Fig. 3, the funnel 
plot was symmetrically distributed according to the Egg-
er’s test (t = −0.49, df = 6, p = 0.64). Concerning certainty 
of evidence, the NOS quality assessment suggested a pos-
sible risk of bias in four of the seven included tests, most 
of which supported the meta-analysis result by showing 
equivalent emotion processing in BD I and BD II. The 
certainty of the evidence was therefore downgraded by 
one level. The inconsistency indicated by I2 was not sig-
nificant, and indirectness, imprecision and publication 
bias were not found to be an issue. In combination with 
the case–control design, the certainty of the evidence can 
be interpreted as low.

Attributions
Quality analysis
Only three tests in three studies were situated within the 
domain of attributions, two with a quality assessment of 
good and one with fair. With mixed sample of patients 
in remitted, depressive, and/or hypomanic episodes, 
the three studies demonstrated that patients with BD II 
attributed distress and perceived discrimination more 
to their appearance [52], while showed no significant 

Fig. 3  Funnel plot of standardized mean differences (calculated 
with Hedge’s g) between BD I and BD II on (A) Theory of Mind; (B) 
emotion processing (in non-psychotic subjects); and (C) attributions
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difference on level of attributing social dysfunction 
to physical symptoms and inference of others’ behav-
iors when compared with those with BD I [38, 53] (see 
Tables 1 & 2).

Quantity analysis
A meta-analysis of the three tests using random effects 
model was conducted. The results showed that patients 
with BD II had more pronounced attributional bias than 
those with BD I, with a low- to- moderate summary effect 
size (BD I: n = 222, BD II: n = 205; ES = −0.34; 95%CI: 
[−0.56, −0.11]; Z = 2.95; P = 0.003) (also see Fig.  2). As 
shown in Fig.  3, the funnel plot was symmetrically dis-
tributed according to the Egger’s test (t = 1.00, df = 1, 
p = 0.50). In terms of certainty of evidence, although one 
of the three included trials showed evidence of a pos-
sible risk of bias, its conclusion (suggesting equivalent 
attributions in BD I and BD II) was inconsistent with the 
meta-analysis result. Therefore, there was no change in 
the certainty of the evidence. In addition, the inconsist-
ency indicated by I2 was not significant, and indirectness, 
imprecision and publication bias were not found to be a 
problem. Furthermore, the Hedge’s g effect size of Pan 
et al. [52] was high and supported the result of the meta-
analysis. Therefore, the certainty was upgraded by one 
level. In combination with the case–control design, the 
certainty of the evidence can be interpreted as moderate.

Discussion
The aim of the present study was to further clarify the 
differences in social cognitive dysfunction between 
patients with BD I and BD II. We have added several 
literature from the last six years [21, 33, 41, 46, 48, 52, 
53, 78], covering areas of ToM, emotion processing and 
attributions, and one of them was based on neurophysi-
ological measures. The most extensively studied domain 
was emotion processing, and the least number of studies 
was on attributions. In general, there was no significant 
publication bias when comparing BD I and BD II of these 
three domains.

Among the six studies dealing with the domain of ToM, 
the most frequently used task was “Reading the mind in 
the eyes”, which was used in four studies [21, 48, 59, 67]. 
Unlike for non-social cognition [35], no significant differ-
ence was found between studies using different tasks in 
ToM, as indicated by the findings using the Faux Pas test 
[43], False belief stories in picture sequencing task [67], 
awareness of social inference test [38], cognitive perspec-
tive-taking task [59], and the “Reading the mind in the 
eyes” task [21, 48]. In general, the meta-analysis showed 
that the BD subtypes had similar performance on ToM 
with a small effect size. However, differences could be 
caused by the manic episode of the included participants, 

which lead to more impaired ToM in BD I than BD II 
[59]. A recent meta-analysis also revealed a modest cor-
relation between full-manic episode and cognitive defi-
cits in BD [8], which supported that mood phase should 
be balanced during comparisons between BD subtypes in 
ToM.

Among the 15 studies involved in the domain of emo-
tion processing, the most frequently employed task was 
facial emotion recognition/processing, which was used in 
12 studies (except for studies of [41, 59, 69]). No signifi-
cant difference was found between studies using differ-
ent measurement tasks, as indicated by the findings using 
emotional perspective-taking [59], empathic accuracy 
[38], Mayer-Salovey-Caruso emotional intelligence test 
[38, 41], Human full-figure point-light displays [69], and 
facial emotion recognition/processing task [6, 7, 18, 33, 
38, 39, 43, 45, 46, 60, 64, 78]. In patients without a history 
of psychosis, this meta-analysis showed similar impaired 
emotion processing in BD I and BD II, with a small effect 
size. However, emotion processing was more impaired in 
BD I than in BD II when psychosis history was recorded 
in both types [18, 45], Miola et al., 2023). These findings 
suggested that differences in emotion processing may be 
caused by the psychiatric history of the included partici-
pants. Previous evidence has also shown that a history of 
psychosis is modestly associated with cognitive deficits in 
BD [8]. It is therefore important to take this factor into 
account when making comparisons between different BD 
subtypes in terms of emotion processing. Another study 
involved found that BD I performed better than BD II in 
the face of neutral stimuli at an earlier stage of cerebral 
encoding [78]. This suggested the need for further inves-
tigation into the early cerebral stages of cognitive pro-
cessing that occur in social cognitive domains. Overall, 
the results of these studies indicated that the extent of 
dysfunction in emotion processing was generally compa-
rable between individuals with BD I and BD II. However, 
there were notable differences in patients with a history 
of psychosis and in early brain activation in response to 
specific emotional stimuli.

In the domain of attributions, previous evidence has 
shown that extreme, rigid attributions contribute to a 
more severe course of depression in BD patients [63]. 
Interestingly, this study also  found more impaired attri-
butions in BD II with low-to-moderate effect size, 
with Pan et al. [52] suggesting a more pronounced attri-
butional bias in BD II in terms of affective state and inter-
personal problems. On the other hand, Pan et al. (2018b) 
and Lee et  al. [38] showed similar levels of attribution 
of social dysfunction to physical symptoms and attribu-
tion of others’ behavior in BD I and BD II. It is also note-
worthy that no study has compared their attributional 
styles in general using the classic measures such as the 
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Attributional Style Questionnaire [55] or the Internal 
Personal Situational Attributions Questionnaire [34]. 
Therefore, further research is needed to examine the 
overall and situational attributional performance of BD 
subtypes.

It should be noted that our study suffers from at least 
the following limitations. First, since most of the studies 
included in this review did not address information on 
comorbidities (except [46, 53, 59, 60], we have not assess 
its potential impact on the characteristics of socio-cog-
nitive domains of the BD subtypes. However, according 
to epidemiological studies, approximately 90% of indi-
viduals with BD had at least one psychiatric comorbidity, 
most commonly anxiety disorders (e.g., [49, 72]). There-
fore, future studies are supposed to take it into account. 
Second, we have not collected medication information 
other than antipsychotics, while antidepressants and 
mood stabilizers may have influence on cognitive func-
tion in BD [56, 57]. Third, due to limited evidence, some 
data on the manifestation of attributions were drawn 
from partial results of previous studies. Finally, the stud-
ies included were case–control designs, which means 
that more powerful randomized designs are still needed.

Conclusion
The present study focused on assessing socio-cognitive 
domains of BD I and BD II, and found that BD I and BD 
II performed similarly on ToM. So did them on emo-
tional processing, but differed when considering psycho-
sis history, specific emotional stimuli, as well as cognitive 
processing stages. Furthermore, although more impaired 
attributions was found in BD II with low-to-moderated 
effect size, more research is still needed in this area. The 
same is true for social knowledge and social perception. 
In addition, performance in other relevant domains in 
BD subtypes, such as emotion regulation, also needs to 
be comprehensively assessed. Future studies are encour-
aged to control for the effect of clinical features of BD 
subtypes, especially medications, psychosis history and 
comorbidities, when investigating their socio-cognitive 
characteristics. The incorporation of various neuroscien-
tific techniques such as fMRI, fNIRs and EEG into social 
cognitive assessment is also encouraged.

Abbreviations
BD	� Bipolar disorder
BD I	� Bipolar I disorder
BD II	� Bipolar II disorder
DSM-IV	� Diagnostic and Statistical Manual of Mental Disorders, 4th 

edition
DSM-IV-TR	� Diagnostic and Statistical Manual of Mental Disorders, 4th Edi-

tion, Text Revision
DSM-5	� Diagnostic and Statistical Manual of Mental Disorders, 5th 

edition
ICD-10	� International Classification of Diseases, 10th Revision
MSCEIT	� Mayer-Salovey-Caruso Emotional Intelligence Test

TASIT	� The Awareness of Social Inference Test, Part III
ToM	� Theory of Mind

Acknowledgements
No further statement.

Clinical trial number
Not applicable.

Authors’ contributions
BZ conceived the study, XC and NQ collected the materials, XC analyzed the 
data, BZ and XC drafted the paper. All authors revised it and approved the final 
manuscript.

Funding
Dr. Bingren Zhang was sponsored by a grant from the National Natural Sci-
ence Foundation of China (No. 82101595).

Data availability
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 17 November 2024   Accepted: 30 December 2024

References
	1.	 American Psychiatric Association. DSM-IV: Diagnostic and statistical 

manual of mental disorders. 4th ed. Washington: DC, USA; 1994.
	2.	 American Psychiatric Association. Diagnostic and Statistical Manual of 

Mental Disorders, 4th ed., Text Revision. Washington, DC, USA, 2000.
	3.	  American Psychiatric Association. Diagnostic and Statistical Manual of 

Mental Disorders, 5th ed. American Psychiatric Association: Washington, 
DC, USA, 2013.

	4.	 Angst J, Ajdacic-Gross V, Rössler W. Bipolar disorders in ICD-11: current 
status and strengths. Int J Bipolar Disord. 2020;8(1):3.

	5.	 Baron-Cohen S, Wheelwright S, Hill J, Raste Y, Plumb I. The‘“Reading 
the mind in the eyes”’ test revised version: a studywith normal adults, 
and adults with Asperger syndrome orhigh-functioning autism. J Child 
Psychol Psychiatry. 2001;42:241–51.

	6.	 Benito A, Lahera G, Herrera S, Muncharaz R, Benito G, Fernández-Liria 
A, Montes JM. Deficits in recognition, identification, and discrimination 
of facial emotions in patients with bipolar disorder. Braz J Psychiatry. 
2013;35(4):435–8.

	7.	 Bilderbeck AC, Atkinson LZ, Geddes JR, Goodwin GM, Harmer CJ. The 
effects of medication and current mood upon facial emotion recognition: 
findings from a large bipolar disorder cohort study. J Psychopharmacol. 
2016;31(3):320–6.

	8.	 Bora E. Neurocognitive features in clinical subgroups of bipolar disorder: 
A meta-analysis. J Affect Disord. 2018;229:125–34.

	9.	 Bortolato B, Miskowiak KW, Köhler CA, Vieta E, Carvalho AF. Cognitive 
dysfunction in bipolar disorder and schizophrenia: a systematic review of 
meta-analyses. Neuropsychiatr Dis Treat. 2015;11:3111–25.

	10.	 Bourne C, Aydemir Ö, Balanzá-Martínez V, Bora E, Brissos S, Cavanagh JT, 
Clark L, Cubukcuoglu Z, Dias VV, Dittmann S, Ferrier IN, Fleck DE, Frangou 
S, Gallagher P, Jones L, Kieseppä T, Martínez-Aran A, Melle I, Moore PB, 
Mur M, Pfennig A, Raust A, Senturk V, Simonsen C, Smith DJ, Bio DS, 



Page 11 of 12Zhang et al. BMC Psychiatry           (2025) 25:39 	

Soeiro-de-Souza MG, Stoddart SD, Sundet K, Szöke A, Thompson JM, 
Torrent C, Zalla T, Craddock N, Andreassen OA, Leboyer M, Vieta E, Bauer 
M, Worhunsky PD, Tzagarakis C, Rogers RD, Geddes JR, Goodwin GM. 
Neuropsychological testing of cognitive impairment in euthymic bipolar 
disorder: an individual patient data meta-analysis. Acta Psychiatr Scand. 
2013;128(3):149–62.

	11.	 Corrigan PW, Wallace CJ, Green MF. Deficits in social schemata in schizo-
phrenia. Schizophr Res. 1992;8:129–35.

	12.	 Cotrena C, Damiani Branco L, Ponsoni A, Samamé C, Milman Shan-
sis F, Paz FR. Executive functions and memory in bipolar disorders I 
and II: new insights from meta-analytic results. Acta Psychiatr Scand. 
2020;141(2):110–30.

	13.	 Cullen B, Ward J, Graham NA, Deary IJ, Pell JP, Smith DJ, Evans JJ. Preva-
lence and correlates of cognitive impairment in euthymic adults with 
bipolar disorder: A systematic review. J Affect Disord. 2016;205:165–81.

	14.	 Cusi AM, Macqueen GM, McKinnon MC. Patients with bipolar disorder 
show impaired performance on complex tests of social cognition. Psy-
chiatry Res. 2012;200(2–3):258–64.

	15.	 De Prisco M, Oliva V, Fico G, Montejo L, Possidente C, Bracco L, Fortea 
L, Anmella G, Hidalgo-Mazzei D, Fornaro M, de Bartolomeis A, Serretti 
A, Murru A, Vieta E, Radua J. Differences in facial emotion recognition 
between bipolar disorder and other clinical populations: A systematic 
review and meta-analysis. Prog Neuropsychopharmacol Biol Psychiatry. 
2023;127: 110847.

	16.	 de Siqueira RL, Beraldi GH, Okawa Belizario G, Lafer B. Impaired social cog-
nition in bipolar disorder: A meta-analysis of Theory of Mind in euthymic 
patients. Aust N Z J Psychiatry. 2020;54(8):783–96.

	17.	 de Siqueira RL, Kjærstad HL, Varo C, Vinberg M, Kessing LV, Lafer B, 
Miskowiak KW. The longitudinal trajectory of emotional cognition in 
subgroups of recently diagnosed patients with bipolar disorder. Eur 
Neuropsychopharmacol. 2023;71:9–24.

	18.	 Derntl B, Seidel EM, Kryspin-Exner I, Hasmann A, Dobmeier M. Facial emo-
tion recognition in patients with bipolar I and bipolar II disorder. Br J Clin 
Psychol. 2009;48(Pt 4):363–75.

	19.	 Dickinson T, Becerra R, Coombes J. Executive functioning deficits among 
adults with Bipolar Disorder (types I and II): A systematic review and 
meta-analysis. J Affect Disord. 2017;218:407–27.

	20.	 Easwaran K, Palaniappan P. Social cue recognition and attributional bias 
in remitted bipolar disorder: Impact on social functioning. Psychiatry Res. 
2021;306: 114300.

	21.	 Espinós U, Fernández-Abascal EG, Ovejero M. What your eyes tell me: 
Theory of mind in bipolar disorder. Psychiatry Res. 2018;262:536–41.

	22.	 Faurholt-Jepsen M, Frost M, Busk J, Christensen EM, Bardram JE, Vinberg 
M, Kessing LV. Differences in mood instability in patients with bipolar 
disorder type I and II: a smartphone-based study. Int J Bipolar Disord. 
2019;7(1):5.

	23.	 Feldman-Barrett L, Salovey P. The Wisdom in Feeling: Psychological 
Processes in Emotional Intelligence. New York, NY: Guilford Press; 2002.

	24.	 Gillissie ES, Lui LMW, Ceban F, Miskowiak K, Gok S, Cao B, Teopiz KM, 
Ho R, Lee Y, Rosenblat JD, McIntyre RS. Deficits of social cognition in 
bipolar disorder: Systematic review and meta-analysis. Bipolar Disord. 
2022;24(2):137–48.

	25.	 Gitlin MJ, Miklowitz DJ. The difficult lives of individuals with bipolar 
disorder: A review of functional outcomes and their implications for treat-
ment. J Affect Disord. 2017;209:147–54.

	26.	 Goes FS. Diagnosis and management of bipolar disorders. BMJ. 
2023;381:e073591.

	27.	 Gomes FA, Cerqueira RO, Lee Y, Mansur RB, Kapczinski F, McIntyre RS, 
Yatham LN, Berk M, Milev R, Brietzke E. What not to use in bipolar disor-
ders: A systematic review of non-recommended treatments in clinical 
practice guidelines. J Affect Disord. 2022;298(Pt A):565–76.

	28.	 Green MF, Olivier B, Crawley JN, Penn DL, Silverstein S. Social cognition in 
schizophrenia: recommendations from the measurement and treatment 
research to improve cognition in schizophrenia new approaches confer-
ence. Schizophr Bull. 2005;31(4):882–7.

	29.	 Green MF, Penn DL, Bentall R, Carpenter WT, Gaebel W, Gur RC, Kring AM, 
Park S, Silverstein SM, Heinssen R. Social cognition in schizophrenia: an 
NIMH workshop on definitions, assessment, and research opportunities. 
Schizophr Bull. 2008;34(6):1211–20.

	30.	 Halac E, Ciray RO, Turan S, Tuncturk M, Agac N, Elmas FN, Rosson S, 
Ermis C. Impaired theory of mind and emotion recognition in pediatric 

bipolar disorder: A systematic review and meta-analysis. J Psychiatr Res. 
2021;138:246–55.

	31.	 Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, et al., eds. 
Cochrane Handbook for Systematic Reviews of Interventions (updated 
February 2021). Version 6.2. Cochrane; 2021. train ing.cochrane.org/
handbook

	32.	 Hoertnagl C, Oberheinricher S, Hofer A. Social cognition in patients 
with affective disorders. Part II: Bipolar affective disorder Neuropsychiatr. 
2014;28:84–91.

	33.	 Jensen MB, Kjærstad HL, Coello K, Stanislaus S, Melbye S, Sletved KO, 
Vinberg M, Kessing LV, Miskowiak KW. Affective and non-affective cogni-
tion in patients with bipolar disorder type I and type II in full or partial 
remission: Associations with familial risk. J Affect Disord. 2021;283:207–15.

	34.	 Kinderman P, Bentall RP. A new measure of causal locus: the internal, 
personal, and situational attributions questionnaire. Pers Individ Dif. 
1996;20:261–4.

	35.	 King S, Stone JM, Cleare A, Young AH. A systematic review on neu-
ropsychological function in bipolar disorders type I and II and sub-
threshold bipolar disorders-something to think about. CNS Spectr. 
2019;24(1):127–43.

	36.	 Lahera G, Herrera S, Reinares M, Benito A, Rullas M, González-Cases J, Vieta 
E. Hostile attributions in bipolar disorder and schizophrenia contribute to 
poor social functioning. Acta Psychiatr Scand. 2015;131(6):472–82.

	37.	 Lahera G, Ruiz-Murugarren S, Iglesias P, Ruiz-Bennasar C, Herrería E, 
Montes JM, Fernández-Liria A. Social cognition and global functioning in 
bipolar disorder. J Nerv Ment Dis. 2012;200(2):135–41.

	38.	 Lee J, Altshuler L, Glahn DC, Miklowitz DJ, Ochsner K, Green MF. Social 
and nonsocial cognition in bipolar disorder and schizophrenia: relative 
levels of impairment. Am J Psychiatry. 2013;170(3):334–41.

	39.	 Lembke A, Ketter TA. Impaired recognition of facial emotion in mania. Am 
J Psychiatry. 2002;159(2):302–4.

	40.	 Lima IMM, Peckham AD, Johnson SL. Cognitive deficits in bipolar disor-
ders: Implications for emotion. Clin Psychol Rev. 2018;59:126–36.

	41.	 Liu YC, Tseng HH, Chang YH, Chang HH, Yang YK, Chen PS. The social cog-
nitive ability in Han Chinese euthymic patients with bipolar I and bipolar 
II disorder. J Formos Med Assoc. 2020;S0929–6646(20):30472–81.

	42.	 Malhi GS, Bell E. Detecting classical bipolar disorder: A classic mistake? 
Bipolar Disord. 2019;21(8):679–83.

	43.	 Martino DJ, Strejilevich SA, Fassi G, Marengo E, Igoa A. Theory of mind 
and facial emotion recognition in euthymic bipolar I and bipolar II disor-
ders. Psychiatry Res. 2011Oct 30;189(3):379–84.

	44.	 McIntyre RS, Berk M, Brietzke E, Goldstein BI, López-Jaramillo C, Kessing 
LV, et al. Bipolar disorders. Lancet. 2020;396:1841–56.

	45.	 Merikangas AK, Cui L, Calkins ME, Moore TM, Gur RC, Gur RE, Merikangas 
KR. Neurocognitive performance as an endophenotype for mood disor-
der subgroups. J Affect Disord. 2017;215:163–71.

	46.	 Miola A, Trevisan N, Salvucci M, Minerva M, Valeggia S, Manara R, Sam-
bataro F. Network dysfunction of sadness facial expression processing 
and morphometry in euthymic bipolar disorder. Eur Arch Psychiatry Clin 
Neurosci. 2024;274(3):525–36.

	47.	 Miskowiak KW, Seeberg I, Kjaerstad HL, Burdick KE, Martinez-Aran A, Del 
Mar BC, Bowie CR, Carvalho AF, Gallagher P, Hasler G, Lafer B, López-Jar-
amillo C, Sumiyoshi T, McIntyre RS, Schaffer A, Porter RJ, Purdon S, Torres 
IJ, Yatham LN, Young AH, Kessing LV, Van Rheenen TE, Vieta E. Affective 
cognition in bipolar disorder: A systematic review by the ISBD targeting 
cognition task force. Bipolar Disord. 2019;21(8):686–719.

	48.	 Olivito G, Lupo M, Siciliano L, Gragnani A, Saettoni M, Pancheri C, Panfili 
M, Pignatelli F, Delle Chiaie R, Leggio M. Theory of mind profile and 
cerebellar alterations in remitted bipolar disorder 1 and 2: a comparison 
study. Front Behav Neurosci. 2022;16: 971244.

	49.	 Onyeka IN, Collier Høegh M, Nåheim Eien EM, Nwaru BI, Melle I. Comor-
bidity of physical disorders among patients with severe mental illness 
with and without substance use disorders: a systematic review and meta-
analysis. J Dual Diagn. 2019;15:192–206.

	50.	 Ospina LH, Nitzburg GC, Shanahan M, Perez-Rodriguez MM, Larsen E, Lati-
foglu A, Burdick KE. Social cognition moderates the relationship between 
neurocognition and community functioning in bipolar disorder. J Affect 
Disord. 2018;235:7–14.

	51.	 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, 
et al. The PRISMA 2020 statement: an updated guideline for reporting 
systematic reviews. BMJ. 2021;372:n71.



Page 12 of 12Zhang et al. BMC Psychiatry           (2025) 25:39 

	52.	 Pan B, Zhang B, Tsai H, Zhang Q, Yang R, Yang Y, Wang C, Jia Y, Wang W. 
Body image concerns in bipolar I and II disorders: their relationships with 
personality styles and affective states. Psychiatr Danub. 2019;31(1):37–42.

	53.	 Pan B, Zhang Q, Tsai H, Zhang B, Wang W. Hypochondriac concerns and 
correlates of personality styles and affective states in bipolar I and II 
disorders. BMC Psychiatry. 2018;18(1):398.

	54.	 Penn DL, Ritchie M, Francis J, Combs D, Martin J. Social perception in 
schizophrenia: the role of context. Psychiatry Res. 2002;109:149–59.

	55.	 Peterson C, Semmel A, von Baeyer C, Abramson LY, Metalsky GI, Seligman 
MEP. The Attributional Style Questionnaire. Cog Ther Res. 1982;6:287–300.

	56.	 Pigoni A, Mandolini GM, Delvecchio G, Bressi C, Soares JC, Brambilla P. 
A focus on valproate and cognitive deficits in Bipolar Disorders: A mini-
review: Special Section on “Translational and Neuroscience Studies in 
Affective Disorders” Section Editor, Maria Nobile MD. PhD J Affect Disord. 
2020;261:277–81.

	57.	 Rosenblat JD, Kakar R, McIntyre RS. The cognitive effects of antidepres-
sants in major depressive disorder: a systematic review and meta-
analysis of randomized clinical trials. Int J Neuropsychopharmacol. 
2015;19(2):pyv082.

	58.	 Samamé C, Martino DJ, Strejilevich SA. Social cognition in euthymic 
bipolar disorder: systematic review and meta-analytic approach. Acta 
Psychiatr Scand. 2012;125(4):266–80.

	59.	 Schenkel LS, Chamberlain TF, Towne TL. Impaired Theory of Mind and 
psychosocial functioning among pediatric patients with Type I versus 
Type II bipolar disorder. Psychiatry Res. 2014;215(3):740–6.

	60.	 Schenkel LS, Passarotti AM, Sweeney JA, Pavuluri MN. Negative emotion 
impairs working memory in pediatric patients with bipolar disorder type 
I. Psychol Med. 2012;42(12):2567–77.

	61.	 Schünemann H, Brożek J, Guyatt G, Oxman A, eds. GRADE handbook for 
grading quality of evidence and strength of recommendations. Updated 
October 2013. The GRADE Working Group. 2013

	62.	 Serretti A, Olgiati P. Profiles of “manic” symptoms in bipolar I, bipolar II and 
major depressive disorders. J Affect Disord. 2005;84(2–3):159–66.

	63.	 Stange JP, Sylvia LG, da Silva Magalhães PV, Miklowitz DJ, Otto MW, 
Frank E, Berk M, Nierenberg AA, Deckersbach T. Extreme attributions 
predict the course of bipolar depression: results from the STEP-BD 
randomized controlled trial of psychosocial treatment. J Clin Psychiatry. 
2013;74(3):249–55.

	64.	 Summers M, Papadopoulou K, Bruno S, Cipolotti L, Ron MA. Bipolar I 
and bipolar II disorder: cognition and emotion processing. Psychol Med. 
2006;36(12):1799–809.

	65.	 Undurraga J, Baldessarini RJ, Valenti M, Pacchiarotti I, Vieta E. Sui-
cidal risk factors in bipolar I and II disorder patients. J Clin Psychiatry. 
2012;73(6):778–82.

	66.	 van Neerven T, Bos DJ, van Haren NE. Deficiencies in Theory of Mind 
in patients with schizophrenia, bipolar disorder, and major depressive 
disorder: A systematic review of secondary literature. Neurosci Biobehav 
Rev. 2021;120:249–61.

	67.	 Van Rheenen TE, Rossell SL. Picture sequencing task performance 
indicates theory of mind deficit in bipolar disorder. J Affect Disord. 
2013;151(3):1132–4.

	68.	 Varo C, Jimenez E, Solé B, Bonnín CM, Torrent C, Valls E, Morilla I, Lahera G, 
Martínez-Arán A, Vieta E, Reinares M. Social cognition in bipolar disorder: 
Focus on emotional intelligence. J Affect Disord. 2017;217:210–7.

	69.	 Vaskinn A, Lagerberg TV, Bjella TD, Simonsen C, Andreassen OA, Ueland 
T, Sundet K. Impairment in emotion perception from body movements 
in individuals with bipolar I and bipolar II disorder is associated with 
functional capacity. Int J Bipolar Disord. 2017;5(1):13.

	70.	 Vlad M, Raucher-Chéné D, Henry A, Kaladjian A. Functional outcome and 
social cognition in bipolar disorder: Is there a connection? Eur Psychiatry. 
2018;52:116–25.

	71.	 Vieta E, Berk M, Schulze TG, Carvalho AF, Suppes T, Calabrese JR, Gao 
K, Miskowiak KW, Grande I. Bipolar disorders Nat Rev Dis Primers. 
2018;4:18008.

	72.	 Yapici Eser H, Kacar AS, Kilciksiz CM, Yalçinay-Inan M, Ongur D. Preva-
lence and associated features of anxiety disorder comorbidity in bipolar 
disorder: a meta-analysis and meta-regression study. Front Psychiatry. 
2018;9:229.

	73.	 Yatham LN, Kennedy SH, Parikh SV, Schaffer A, Bond DJ, Frey BN, Sharma 
V, Goldstein BI, Rej S, Beaulieu S, Alda M, MacQueen G, Milev RV, Ravin-
dran A, O’Donovan C, McIntosh D, Lam RW, Vazquez G, Kapczinski F, 

McIntyre RS, Kozicky J, Kanba S, Lafer B, Suppes T, Calabrese JR, Vieta E, 
Malhi G, Post RM, Berk M. Canadian Network for Mood and Anxiety Treat-
ments (CANMAT) and International Society for Bipolar Disorders (ISBD) 
2018 guidelines for the management of patients with bipolar disorder. 
Bipolar Disord. 2018;20(2):97–170.

	74.	 Wells GA, Shea B, O’Connell D, Peterson J, Welch V, Losos M, Tugwell P. 
The Newcastle-Ottawa Scale (NOS) for assessing the quality of nonran-
domised studies in meta-analyses, 2000.

	75.	 Wenzel A, Dobson KS, Hays PA. Cognitive behavioral therapy techniques 
and strategies. Washington, DC: American Psychological Association; 
2016.

	76.	 World Health Organization. ICD-10: International Statistical Classification 
of Diseases and Related Health Problems, 10th Revision. 2nd ed. Geneva: 
World Health Organization; 2004.

	77.	 World Health Organization. ICD-11: International Statistical Classification 
of Diseases and Related Health Problems, 11th Revision. Geneva: World 
Health Organization; 2018.

	78.	 Zhang B, Wang C, Ma G, Fan H, Wang J, Wang W. Cerebral processing of 
facial emotions in bipolar I and II disorders: An event-related potential 
study. J Affect Disord. 2018;236:37–44.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Social cognition in bipolar I and II disorders: an updated systematic review and meta-analysis
	Abstract 
	Objective 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Search strategy and study eligibility
	Data extraction and quality assessment
	Effect measures and synthesis methods
	Publication bias analysis and certainty of evidence

	Results
	ToM
	Quality analysis
	Quantity analysis

	Emotion processing
	Quality analysis
	Quantity analysis

	Attributions
	Quality analysis
	Quantity analysis


	Discussion
	Conclusion
	Acknowledgements
	References


