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Abstract 

Background  Psychotic symptoms are prevalent in patients with bipolar disorder (BD). However, nearly all previous 
studies on differences in sociodemographic and clinical factors between patients with (BD P +) and without (BD P-) 
psychotic symptoms were conducted in Western populations, and limited information is known in China.

Method  A total of 555 patients with BD from seven centers across China were recruited. A standardized procedure 
was used to collect patients’ sociodemographic and clinical characteristics. The patients were divided into BD P + or 
BD P- groups based on the presence of lifetime psychotic symptoms. Mann–Whitney U test or chi-square test was 
used to analyze differences in sociodemographic and clinical factors between patients with BD P + and BD P-. Multi‑
ple logistic regression analysis was conducted to explore factors that were independently correlated with psychotic 
symptoms in BD. All the above analyses were re-conducted after the patients were divided into BD I and BD II group 
according to their types of diagnosis.

Results  A total of 35 patients refused to participate, and the remaining 520 patients were included in the analyses. 
Compared with patients with BD P-, those with BD P + were more likely to be diagnosed with BD I and mania/hypo‑
mania/mixed polarity in the first mood episode. Moreover, they were more likely to be misdiagnosed as schizophrenia 
than major depressive disorder, were hospitalized more often, used antidepressants less frequently, and used more 
antipsychotics and mood stabilizers. Multivariate analyses revealed that diagnosis of BD I, more frequent misdiagnosis 
as schizophrenia and other mental disorders, less frequent misdiagnosis as major depressive disorder, more frequent 
lifetime suicidal behavior, more frequent hospitalizations, less frequent use of antidepressants, more frequent use of 
antipsychotics and mood stabilizers were independently correlated with psychotic symptoms in BD. After dividing the 
patients into BD I and BD II groups, we observed notable differences in sociodemographic and clinical factors, as well 
as clinicodemographic correlates of psychotic features between the two groups.

Conclusions  Differences in clinical factors between patients with BD P + and BD P- showed cross-cultural consist‑
ency, but results on the clinicodemographic correlates of psychotic features were not. Notable differences between 
patients with BD I and BD II were found. Future work exploring the psychotic features of BD needs to take types of 
diagnosis and cultural differences into consideration.
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Trial registration  This study was first registered on the website of the ClinicalTrials.gov (https://​clini​caltr​ials.​gov/) on 
18/01/2013. Its registration number is NCT01770704.

Keywords  Bipolar disorder, Psychotic symptoms, Multicenter, Univariate analysis, Multivariate analyses

Introduction
Bipolar disorder (BD) is a serious, chronic, and debilitat-
ing mental illness. It is characterized by recurrent mood 
states of mania/hypomania, depression, and euthymia. 
Psychotic symptoms, such as hallucinations and delu-
sions, are common clinical symptoms in BD [1, 2] and 
often occur during manic/hypomanic and depressive 
mood states [2, 3]. More than 50% of patients with BD 
will experience psychotic symptoms at least once during 
their lifetime [3–5].

Differences in sociodemographic and clinical features 
between patients with (BD P +) and without (BD P-) life-
time psychotic symptoms have been frequently reported. 
Compared with patients with BD P-, patients with BD 
P + show greater symptom severity [6], worse prognosis 
[5, 7], decreased rates of recovery [8, 9], shorter times to 
first recurrence [10, 11], more frequent mood episodes 
and hospitalizations [12, 13], increased risk of relapses 
[14], decreased response to lithium [15], and earlier 
age at onset of disease [16, 17]. Patients with BD P + are 
also more likely to be diagnosed with BD I and more 
likely to be misdiagnosed as schizophrenia [18], exhibit 
more manic/hypomanic/mixed episode in the first and 
the most recent episode, higher comorbidity of alcohol/
substance use disorder, and higher rates of involuntary 
admission; present more psychosocial rehabilitation his-
tory, lower rates of comorbid anxiety disorders, poorer 
social functioning, shorter duration of most recent epi-
sode, increased use of antipsychotics, and decreased use 
of antidepressants [19–21].

However, previous studies investigating the clinicode-
mographic correlates of psychotic features in BD have 
reported diverse findings. For instance, a study that 
recruited only patients with BD I found that psychotic 
symptoms were associated with an earlier onset of disease 
and more frequent hospitalizations [17], while another 
study reported that psychotic symptoms were associated 
with younger age, less likelihood of comorbidity with 
agoraphobia, and higher likelihood of comorbidity with 
alcohol abuse [22]. However, studies that recruited both 
patients with BD I and BD II found that psychotic symp-
toms were associated with a higher frequency of a first 
diagnosis different from BD or major depressive disorder 
(MDD), a prevalent manic polarity, and a higher number 
of lifetime manic episodes (more than six) [23]. Given 
that previous studies have frequently reported differ-
ences in clinicodemographic factors, including psychotic 

features between patients with BD I and BD II [24, 25], it 
is possible that patients’ different types of diagnosis may 
contribute to the inconsistent results.

We noticed that all the above research findings on 
patients with BD P + and BD P- were obtained in West-
ern populations. However, numerous biological and 
sociocultural factors may contribute to differences in the 
prevalence and clinical characteristics of mood disor-
ders in different parts of the world [26, 27]. Thus, find-
ings acquired in Western populations may not cover the 
full range of clinical characteristics of Chinese patients 
[28], and certain differences may exist [29, 30]. Moreo-
ver, the Chinese Human Connectome Project (CHCP) 
recently confirmed that there were some similarities 
and differences between Chinese Han populations and 
Western populations in brain function and brain struc-
ture [31]. Considering that BD is an illness of the brain, 
it is expected that there may be some similarities and dif-
ferences between patients with BD recruited from Chi-
nese Han populations and Western populations. To the 
best of our knowledge, only one study recruited Chinese 
patients and reported sociodemographic and clinical dif-
ferences between patients with BD P + and BD P- [32]. 
Patients with BD P + were younger and had earlier age 
of disease onset; however, participants were all recruited 
from a single center, and data on sociodemographic and 
clinical factors were few, thereby limiting the represen-
tation when we consider the characteristics of BD I in a 
wider Chinese population.

This study aimed to analyze differences in sociodemo-
graphic and clinical information between patients with 
BD P + and BD P- and explore the correlates of psychotic 
symptoms in BD, including both BD I and BD II. Data 
were obtained from our previous multicenter studies [29, 
30]. The results may identify possible contributing factors 
to psychotic symptoms in a broader BD population, espe-
cially in the Chinese population.

Materials and methods
Subjects
This cross-sectional, multicenter study was initiated 
by the Chinese Society of Psychiatry and conducted 
from January 2013 to January 2014 (registration num-
ber: NCT01770704, First registration date: 18/01/2013). 
In total, 555 inpatients or outpatients with BD were 
recruited. Of these, 35 (6.3%) patients refused, and 520 
(93.7%) patients completed the entire research process. 

https://clinicaltrials.gov/
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The patients were from seven centers, including tertiary 
psychiatric hospitals and the psychiatry department of 
general hospitals, which were distributed in the southern, 
northern, western, eastern, and central parts of China. 
All patients met the diagnostic criteria of BD I or BD II 
in accordance with Diagnostic and Statistical Manual of 
Mental Disorders-IV and had experienced at least one 
depressive or manic episode within the past 12 months. 
The study protocol was approved by the Clinical Research 
Ethics Committee of all seven centers. Written informed 
consent was obtained from all patients before they were 
allowed to participate in this study.

Assessment procedure
The detailed assessment procedure was described in 
our previous studies [29, 30]. Simply put, all patients 
were receiving treatment in the participating hospitals/
units and were referred by their treating psychiatrists to 
the investigators. Once they met our entry criteria, they 
were invited to participate in this study. Then, their basic 
demographic and clinical data were collected using a 
standard data collection form that was devised for this 
study. In this clinical interview, the assessment of lifetime 
psychotic symptoms was obtained from previous medical 
records or evaluated through psychiatric interviews by 
experienced psychiatrists. If the patient experienced any 
psychotic symptom, including hallucination or delusion 
during the process of any previous episode, he or she was 
assigned to the BD P + group; otherwise, he or she was 
assigned to the BD P- group.

Statistical analyses
Data analyses were performed using SPSS 20.0 soft-
ware. For continuous variables, one-sample Kolmogo-
rov–Smirnov test was used to detect the normality of 
data distribution. Differences in sociodemographic and 
clinical characteristics between patients with and with-
out lifetime psychotic symptoms were analyzed using 
Mann–Whitney U test or chi-square test. All variables 
were used as independent variables in the following mul-
tiple logistic regression analysis. Psychotic symptoms 
were the dependent variable, and the “Enter” method 
was used. The significance level was set at P < 0.05 (two-
tailed). Then, the patients with BD were divided into BD I 
and BD II subgroups based on their diagnosis types, and 
subsequently, all the aforementioned univariate and mul-
tivariate analyses were repeated for each subgroup.

Results
Of the 520 participants with BD, 217 patients experi-
enced psychotic symptoms in their lifetime. Table  1 
presents the descriptive statistics for patients with 
or without lifetime psychotic symptoms and for the 

entire sample. Compared with the BD P- group, the BD 
P + group showed a higher percentage in several aspects, 
including earlier age of disease onset, diagnosis of BD I, 
and mania/hypomania/mixed episode type in the first 
mood episode. Patients with BD P + showed fewer pre-
vious misdiagnoses of major depressive disorder, more 
previous misdiagnoses of schizophrenia, more psychiat-
ric hospitalization history, more frequent use of antipsy-
chotics, mood stabilizers, or two or more kinds of mood 
stabilizers, and less frequent use of antidepressants. Mul-
tiple logistic regression analysis revealed that diagnosis 
of BD I, more frequent misdiagnosis as schizophrenia 
and other mental disorders, less frequent misdiagno-
sis as major depressive disorder, more frequent hospi-
talizations, more frequent lifetime suicidal behavior, less 
frequent use of antidepressant, more frequent use of 
antipsychotics and mood stabilizers were independently 
correlated with psychotic symptoms in BD (Table 2).

After dividing the patients with BD into BD I and BD 
II groups, our analysis revealed distinct clinical correlates 
of psychotic symptoms in each group. In the BD I group, 
patients with psychotic symptoms were more likely to 
have experienced mania/hypomania/mixed episodes in 
their first mood episode, fewer misdiagnoses of major 
depressive disorder, more frequent misdiagnoses of 
schizophrenia and other mental disorders, more frequent 
psychiatric hospitalizations, and greater use of antipsy-
chotics, mood stabilizers, or multiple mood stabilizers, 
and less frequent use of antidepressants (Table S1). Fur-
thermore, multiple logistic regression analysis indicated 
that the independent predictors of psychotic symptoms 
in BD I were more frequent misdiagnosis as schizophre-
nia and other mental disorders, more frequent hospi-
talizations, more frequent lifetime suicidal behavior, less 
frequent use of antidepressants, and more frequent use of 
antipsychotics (Table S2).

In contrast, in the BD II group, patients with psychotic 
symptoms were more likely to be unemployed and have 
chronic diseases requiring long-term treatment. They 
also reported more previous misdiagnoses of schizophre-
nia and greater use of antipsychotics (Table S3). Multiple 
logistic regression analysis indicated that the independ-
ent predictor of psychotic symptoms in BD II was the 
presence of chronic diseases requiring long-term treat-
ment (Table S4).

Discussion
This multicenter study was conducted in seven major 
psychiatric hospitals/units across China. Numerous 
differences were found in sociodemographic and clini-
cal characteristics between patients with BD P + and 
BD P-. Patients with BD P + had higher rates of diag-
nosis of BD I, previous misdiagnosis as schizophrenia, 
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history of psychiatric hospitalization, and more antip-
sychotic and mood stabilizer use within the past 
12 months. Moreover, they had lower rates of previous 
misdiagnosis as MDD and antidepressant use within 
the past 12  months. These factors were independently 
correlated with psychiatric symptoms in BD. Besides, 
after dividing the patients into BD I and BD II groups, 
we observed significant differences in the sociodemo-
graphic and clinical factors, as well as the clinicodemo-
graphic correlates of psychotic features between the 
two groups.

In the total sample of BD, consistent with the find-
ings of previous studies on Western populations, the 
current research revealed that patients with BD P + in 
China had earlier age of disease onset [16, 17], exhib-
ited more diagnosed as BD I, more previously misdi-
agnosed as schizophrenia [18], more elevated (manic/
hypomanic/mixed) polarity of the first mood episode, 
more antipsychotics use, fewer antidepressants use 
[19, 20], and more frequent hospitalization (i.e., their 
symptoms were more severe) [12, 13]. Compared with 
patients with BD P-, those with BD P + had fewer 

Table 1  Socio-demographic and clinical characteristics of the patients with or without psychotic symptoms

BD P-: The patients who were without psychotic symptoms; BD P + : The patients who were with psychotic symptoms
a  These variables were compared by using Mann–Whitney U test
b  These variables were compared by using chi-square test
c  Following previous studies [41, 42], age of 25 years was used as the cutoff point to define early onset and late onset

Total sample (N = 520) BD P- (N = 303) BD P + (N = 217) Z/χ2 P

Age (Mean ± SD) a 35.15 ± 13.22 35.57 ± 13.69 34.55 ± 12.55 -0.59 0.558

Male (N, %) b 252(48.46%) 147(48.51%) 105(48.39%) 0.001 0.977

Years of education (Mean ± SD) a 13.10 ± 3.40 12.99 ± 3.44 13.25 ± 3.34 -0.39 0.696

Employed (N, %) b 290(55.77%) 171(56.44%) 119(54.84%) 0.13 0.718

Living with family (N, %) b 478(91.92%) 274(90.43%) 204(94.01%) 2.18 0.140

Comorbid substance abuse (N, %) b 36(6.92%) 18(5.94%) 18(8.29%) 1.09 0.297

Age of disease onset (N, %) b,c 4.81 0.028
  Early onset (≤ 25) 250(48.08%) 145(47.85%) 125(57.60%)

  Late onset (> 25) 270(51.92%) 158(52.15%) 92(42.40%)

Duration of undiagnosed bipolar disorder (Month, Median and 
quartiles) a

10(0.00, 54.19) 12(0.00, 49.25) 9.75(0.00, 64.50) -0.14 0.888

Types of bipolar disorder 49.69  < 0.001
  BD I (%) b 399(76.73%) 199(65.68%) 200(92.17%)

  BD II (%) b 121(23.27%) 104(34.32%) 17(7.83%)

Duration of illness (Month, Median and quartiles)a 45.00(13.00, 111.00) 42.00(12.75, 93.50) 48.00(13.00, 132.50) -1.56 0.119

Polarity of first mood episode (N, %) b 25.85  < 0.001
  Depressive 307(59.04%) 207(68.32%) 100(46.08%)

  Manic/hypomanic/mixed 213(40.96%) 96(31.68%) 117(53.92%)

History of misdiagnosis

  Major depressive disorder (N, %)a 270(51.92%) 193(63.70%) 77(35.48%) 40.32  < 0.001
  Schizophrenia (N, %)a 89(17.12%) 12(3.96%) 77(35.48%) 88.57  < 0.001
  Other mental disorders (N, %)a 89(17.12%) 44(14.52%) 45(20.74%) 3.44 0.063

Family history of mental disorders (N, %)b 151(29.04%) 91(30.03%) 60(27.65%) 0.35 0.555

History of psychiatric hospitalization (N, %)b 415(79.81%) 218(71.95%) 197(90.78%) 27.84  < 0.001
Lifetime suicide behavior (N, %)b 54(10.38%) 28(9.24%) 26(11.98%) 1.02 0.312

Received drug treatment within the past 12 months 487(93.65%) 281(92.74%) 206(94.93%) 1.02 0.312

Antidepressants use (N, %)b 160(30.77%) 123(40.59%) 37(17.05%) 32.90  < 0.001
Antipsychotics use (N, %)b 392(75.38%) 201(66.34%) 191(88.02%) 32.03  < 0.001
Mood stabilizer use (N, %)b 439(84.42%) 246(81.19%) 193(88.94%) 5.78 0.016
Two or more mood stabilizers use (N, %)b 119(22.88%) 58(19.14%) 61(28.11%) 5.76 0.016
Received non-drug treatment within the past 12 months (N, %)b 61(11.73%) 33(10.89%) 28(12.90%) 0.49 0.482

Combined with chronic diseases requiring long-term treatment 
(N, %)b

58(11.15%) 29(9.57%) 29(13.36%) 1.84 0.175
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previous misdiagnoses of MDD before they were cor-
rectly diagnosed with BD, which may be related to two 
reasons. First, the majority of patients with BD P + were 
diagnosed with BD I, which means that a definite his-
tory of a manic episode eases the diagnosis of BD; 
second, the existence of psychotic symptoms brings 
more similarities between BD and schizophrenia [18], 
thereby increasing the rates of misdiagnosis as schizo-
phrenia but not MDD. Moreover, patients with BD 
P + were more likely to be treated with one or two or 
more kinds of mood stabilizers. The possible reasons 
may include the following: (1) mood stabilizers are 
always the main drug prescription in the treatment 
of mania or mixed episodes according to the Chinese 
BD treatment guidelines [36]; (2) up to 88% of patients 
with BD experience psychotic symptoms during manic 
mood states [5], whereas the proportion reaches 45% 
during depressive mood states [37]; psychotic symp-
toms are prone to correlate with manic mood states 
and then increase the rate of mood stabilizer use; (3) 
patients with BD P + often have a decreased response 
to mood stabilizers, such as lithium [15], which results 
in the use of another or more mood stabilizers as com-
bination treatment [13]. All these findings depicted an 

overview of the sociodemographic and clinical charac-
teristics of patients with psychotic BD in China.

More importantly, we observed that several factors 
were independently correlated with psychotic symptoms 
in BD. Diagnosis of BD I, psychiatric hospitalization his-
tory, previous misdiagnosis as schizophrenia and other 
mental disorders, previous suicidal behavior, and antip-
sychotic and mood stabilizer use were positively cor-
related with psychotic symptoms. Psychotic symptoms 
can be observed in approximately 70% of patients with 
BD I [5, 17, 38] and in 20% of patients with BD II [13]. In 
the current study, the proportion of BD P + in BD I was 
50.1% (200/399) and that in BD II was 14.0% (17/121). 
Despite the sample bias, the gap between the two groups 
remained significant. Furthermore, psychotic symptoms 
can explain the increased rates of misdiagnosis of schizo-
phrenia and antipsychotic use [19, 39]. The existence of 
lifetime psychiatric comorbidity can explain the correla-
tion of psychotic symptoms with misdiagnosis as other 
mental disorders [22]. Meanwhile, psychotic symptoms 
usually indicate a more severe or urgent clinical sta-
tus, resulting in hospitalization for intensive care [40]. 
Patients with BD P + responded better to lithium mono-
therapy than the BD P- group [13], resulting in more 

Table 2  Multivariate logistic regression analysis of bipolar disorder with psychotic symptoms

a  Following previous studies [35], 60 months (i.e. 5 years) was used as the cutoff point to define short- and long- duration illness

Independent variables Beta SE Wald’s test P Odds ratio 95% Confidence interval

Lower limit Higher limit

Age 0.01 0.01 0.64 0.423 1.01 0.98 1.04

Male -0.40 0.23 2.94 0.086 0.67 0.43 1.06

Years of education 0.05 0.04 1.70 0.192 1.05 0.98 1.13

Unemployment -0.23 0.24 0.88 0.348 0.80 0.49 1.28

Living alone -0.72 0.46 2.45 0.118 0.49 0.20 1.20

Early onset 0.22 0.33 0.43 0.515 1.24 0.65 2.37

Diagnosis of BD I 1.08 0.34 9.99 0.002 2.94 1.51 5.74

Duration of illness > 60 monthsa -0.05 0.29 0.03 0.864 0.95 0.54 1.68

Polarity of first mood episode was manic/hypomanic/mixed -0.03 0.26 0.01 0.906 0.97 0.58 1.62

History of misdiagnosed as major depressive disorder -0.55 0.27 4.20 0.040 0.58 0.34 0.98

History of misdiagnosed as schizophrenia 2.57 0.39 44.47  < 0.001 13.06 6.14 27.79

History of misdiagnosed as other mental disorders 0.65 0.29 4.91 0.027 1.91 1.08 3.39

Family history of mental disorders 0.10 0.26 0.16 0.693 1.11 0.66 1.86

History of psychiatric hospitalization 0.77 0.33 5.35 0.021 2.16 1.13 4.16

Lifetime suicide behavior 0.87 0.37 5.58 0.018 2.38 1.16 4.87

Received drug treatment within the past 12 months -0.89 0.71 1.58 0.208 0.41 0.10 1.64

Antidepressants use -0.65 0.29 5.02 0.025 0.52 0.30 0.92

Antipsychotics use 0.94 0.35 7.43 0.006 2.57 1.30 5.07

Mood stabilizer use 0.94 0.45 4.42 0.035 2.56 1.07 6.16

Two or more mood stabilizers use -0.50 0.32 2.50 0.114 0.61 0.32 1.13

Received non-drug treatment within the past 12 months 0.36 0.34 1.12 0.290 1.43 0.74 2.80

Combined with chronic diseases requiring long-term treatment 0.47 0.37 1.62 0.203 1.60 0.78 3.28
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mood stabilizer use. The association of psychotic BD 
with a high risk of suicide has been frequently reported 
in previous studies [41], and this study further confirmed 
the relationship of suicidal behavior with psychotic 
symptoms in BD. In addition, the results demonstrated 
that previous misdiagnosis of MDD and antidepressant 
use were negatively correlated with psychotic symptoms. 
Antidepressants are not commonly used in clinical prac-
tice for patients with psychotic BD [19, 20] because they 
are often diagnosed as BD I. This phenomenon is also in 
line with the lower rates of MDD misdiagnosis. Moreo-
ver, we noticed that previous misdiagnosis as other men-
tal disorders and previous suicidal behavior were not 
significant variables in univariate analyses but became 
significant in the multivariable analysis. This suggested 
that the intergroup differences cannot fully reflect pos-
sible interactions among these variables, and multivari-
able analysis may be a supplementary method to discover 
complex correlations among different variables. In brief, 
these variables are important contributing factors or out-
comes of psychotic symptoms.

In addition, when comparing our results with those 
found in another site in China [32], we found that age may 
be a variable susceptible to sample bias. That is, when 
recruiting subjects from different hospitals/sites, their 
age distribution may be different. From this point of view, 
the current study may be more convincing in detecting 
age differences between patients with BD P + and BD P- 
because we recruited patients from seven centers that 
were distributed in the southern, northern, western, 
eastern, and central parts of China. Therefore, we believe 
that there is no age difference between patients with BD 
P + and BD P- is the most realistic result. Different from 
age, age of disease onset may not be susceptible to sample 
bias but shows cross-site and cross-cultural consistency. 
In other words, all patients with BD P + from different 
sites in China or Western countries showed a higher per-
centage of an earlier age of disease onset.

After dividing the patients with BD into BD I and BD 
II groups, our results showed significant differences in 
sociodemographic and clinical factors, as well as clinic-
odemographic correlates of psychotic features between 
patients with BD P + and BD P- in each sub-group. This 
finding is in line with previous studies that have reported 
differences between BD I and BD II patients [42, 43]. Spe-
cifically, in patients with BD I, our results were consistent 
with previous studies regarding the sociodemographic 
and clinical factors associated with psychotic symptoms 
[17, 19]. However, for patients with BD II, the variables 
included in previous studies were different, making it 
difficult to draw definitive conclusions [12]. Regarding 
clinicodemographic correlates of psychotic features, pre-
vious studies on Western patients with BD I have yielded 

inconsistent results [17, 22]. Our study found that one 
variable (i.e., more frequent hospitalizations) was con-
sistent with a previous multicenter study [17], but other 
variables not included in previous studies were also iden-
tified. It remains unclear whether clinicodemographic 
correlates of psychotic features in BD II patients show 
cross-cultural consistency. More studies should be con-
ducted to verify possible clinicodemographic factors cor-
relating with psychotic features in BD, and a multicenter 
study is recommended.

This study has some limitations. First, all sociodemo-
graphic and clinical features were collected retrospec-
tively, which possible resulted in a potential recall bias. 
Second, our results cannot reflect the treatment profiles 
of the whole course because patients’ previous treat-
ment history was recorded only within 12 months before 
their recent admission. However, the longer the patients 
recalled previous occurrences, the greater the impact of 
recall bias. Moreover, 12  months seemed to be a com-
mon choice in other studies [17]. Third, mood stabiliz-
ers recorded in the study were lithium, sodium valproate, 
carbamazepine, and lamotrigine; second-generation 
antipsychotics (SGAs) with certain mood-stabilizing 
properties were excluded. The real purpose of SGA pre-
scription is hard to determine in a retrospective study. 
Fourth, the sample size of patients with BD P + in the BD 
II group was small (N = 17), which limits the generaliz-
ability of our findings. Therefore, future studies should 
aim to recruit a larger sample size to validate our results.

In conclusion, this multicenter study discovered several 
correlated factors in sociodemographic and clinical char-
acteristics of psychotic symptoms in patients with BD in 
China, and most of them were consistent with the find-
ings on Western populations. Moreover, notable differ-
ences between patients with BD I and BD II were found. 
The results expand our understanding of the importance 
of psychotic symptoms in BD, but further research is 
needed to explore their features.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12888-​023-​04761-5.

Additional file 1: Table S1. Socio-demographic and clinical charac‑
teristics of the patients with BD I with or without psychotic symptoms. 
Table S2. Multivariate logistic regression analysis of bipolar I disorder with 
psychotic symptoms. Table S3. Socio-demographic and clinical charac‑
teristics of the patients with BD II with or without psychotic symptoms. 
Table S4. Multivariate logistic regression analysis of bipolar II disorder with 
psychotic symptoms.

Acknowledgements
We thank all of the participants in this study.

https://doi.org/10.1186/s12888-023-04761-5
https://doi.org/10.1186/s12888-023-04761-5


Page 7 of 8Zhang et al. BMC Psychiatry          (2023) 23:365 	

Author’s contributions
Zhang L, Yu X, Yang HC, Xu XF, Fang YR, Tan QR, Li HC and Wang G designed 
the study, wrote the protocol, and collected the date. Huang J managed the 
data collection, formal analysis and project administration. Zhang ZF and Zhu 
XQ undertook the statistical analysis. Zhang ZF wrote the first draft of the 
manuscript. Zhang L reviewed & edited the manuscript. The author(s) read 
and approved the final manuscript.

Funding
This work was supported by the Sci-Tech Innovation 2030—Major Project of 
Brain science and brain-inspired intelligence technology (2021ZD0200600), 
National Natural Science Foundation of China (82071531, 82001408).

Availability of data and materials
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
All methods conducted in this study were in accordance with the principles 
of the Declaration of Helsinki. The study protocol was approved by the Clinical 
Research Ethics Committee of all the seven centers (Registration number: 
NCT01770704, First registration date: 18/01/2013), including Beijing Anding 
Hospital, Peking University Institute of Mental Health, Shanghai Mental Health 
Center, the Second Affiliated Hospital of Zhejiang University, Shenzhen Mental 
Health Centre, Xijing Hospital and First Affiliated Hospital of Kunming Medical 
University. Confidentiality was maintained by omitting the subjects’ identifia‑
ble data (like name, date of birth, location, or IP address). The subjects’ rights to 
stop at any time of the interview were assured. All participants were informed 
about detailed information about this study, including aims, advantages and 
so on. Written informed consent was obtained from all patients before they 
were allowed to participate in this study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 The National Clinical Research Center for Mental Disorders & Beijing Key 
Laboratory of Mental Disorders, Beijing Anding Hospital, Capital Medical 
University, Beijing, China. 2 Peking University Institute of Mental Health (the 
sixth Hospital) & National Clinical Research Center for Mental Disorders & 
the key Laboratory of Mental Health, Ministry of Health (Peking University), 
Beijing, China. 3 Division of Mood Disorders, Shenzhen Mental Health Centre, 
Guangdong Province, Shenzhen, China. 4 Department of Psychiatry, the First 
Affiliated Hospital of Kunming Medical University, Yunnan Province, Kunming, 
China. 5 Division of Mood Disorders, Shanghai Mental Health Center, Shanghai 
Jiao Tong University School of Medicine, Shanghai, China. 6 Department of Psy‑
chiatry, Xijing Hospital, Fourth Military Medical University, Shaanxi Province, 
Xi’an, China. 7 The Second Affiliated Hospital, College of Medicine, Zhejiang 
University, Zhejiang Province, Hangzhou, China. 8 Advanced Innovation Center 
for Human Brain Protection, Capital Medical University, 100069 Beijing, China. 

Received: 16 June 2022   Accepted: 7 April 2023

References
	1.	 Belteczki Z, Rihmer Z, Ujvari J, et al. Differences in clinical characteristics 

between bipolar patients with current psychotic symptoms and those 
who have never been psychotic. Psychiatr Danub. 2018;30(2):183–8. 
https://​doi.​org/​10.​24869/​psyd.​2018.​183.

	2.	 CALDIERARO M A, SYLVIA L G, DUFOUR S, et al. Clinical correlates of 
acute bipolar depressive episode with psychosis. J Affect Disord, 2017, 
217(29–33). https://​doi.​org/​10.​1016/j.​jad.​2017.​03.​059

	3.	 DUNAYEVICH E, KECK P E, JR. Prevalence and description of psychotic 
features in bipolar mania. Current psychiatry reports, 2000, 2(4): 286–90. 
https://​doi.​org/​10.​1007/​s11920-​000-​0069-4

	4.	 Goodwin FJK. Manic-Depressive Illness. Oxford, UK: Oxford University 
Press; 2007.

	5.	 KECK P E, JR., MCELROY S L, HAVENS J R, et al. Psychosis in bipolar dis‑
order: phenomenology and impact on morbidity and course of illness. 
Compr Psychiatry, 2003, 44(4): 263–9.https://​doi.​org/​10.​1016/​S0010-​
440X(03)​00089-0

	6.	 Coryell W, Leon AC, Turvey C, et al. The significance of psychotic features 
in manic episodes: a report from the NIMH collaborative study. J Affect 
Disord. 2001;67(1–3):79–88. https://​doi.​org/​10.​1016/​s0165-​0327(99)​
00024-5.

	7.	 Vythilingam M, Chen J, Bremner JD, et al. Psychotic depression and mor‑
tality. Am J Psychiatry. 2003;160(3):574–6. https://​doi.​org/​10.​1176/​appi.​
ajp.​160.3.​574.

	8.	 Goghari VM, Harrow M. Twenty year multi-follow-up of different types of 
hallucinations in schizophrenia, schizoaffective disorder, bipolar disorder, 
and depression. Schizophr Res. 2016;176(2–3):371–7. https://​doi.​org/​10.​
1016/j.​schres.​2016.​06.​027.

	9.	 Solomon DA, Leon AC, Coryell WH, et al. Longitudinal course of 
bipolar I disorder: duration of mood episodes. Arch Gen Psychiatry. 
2010;67(4):339–47. https://​doi.​org/​10.​1001/​archg​enpsy​chiat​ry.​2010.​15.

	10.	 Pallaskorpi S, Suominen K, Ketokivi M, et al. Five-year outcome of bipolar 
I and II disorders: findings of the Jorvi Bipolar Study. Bipolar Disord. 
2015;17(4):363–74. https://​doi.​org/​10.​1111/​bdi.​12291.

	11.	 TOHEN M, ZARATE C A, JR., HENNEN J, et al. The McLean-Harvard First-
Episode Mania Study: prediction of recovery and first recurrence. Am J 
Psychiatry, 2003, 160(12): 2099–107.https://​doi.​org/​10.​1176/​appi.​ajp.​160.​
12.​2099

	12.	 Mazzarini L, Colom F, Pacchiarotti I, et al. Psychotic versus non-psychotic 
bipolar II disorder. J Affect Disord. 2010;126(1–2):55–60. https://​doi.​org/​
10.​1016/j.​jad.​2010.​03.​028.

	13.	 Ozyildirim I, Cakir S, Yazici O. Impact of psychotic features on morbidity 
and course of illness in patients with bipolar disorder. Eur Psychiatry. 
2010;25(1):47–51. https://​doi.​org/​10.​1016/j.​eurpsy.​2009.​08.​004.

	14.	 Kessing LV. Subtypes of manic episodes according to ICD-10-prediction 
of time to remission and risk of relapse. J Affect Disord. 2004;81(3):279–85. 
https://​doi.​org/​10.​1016/​S0165-​0327(03)​00191-5.

	15.	 Maj M, Pirozzi R, Bartoli L, et al. Long-term outcome of lithium prophylaxis 
in bipolar disorder with mood-incongruent psychotic features: a prospec‑
tive study. J Affect Disord. 2002;71(1–3):195–8. https://​doi.​org/​10.​1016/​
s0165-​0327(01)​00350-0.

	16.	 Bellivier F, Golmard JL, Henry C, et al. Admixture analysis of age at onset in 
bipolar I affective disorder. Arch Gen Psychiatry. 2001;58(5):510–2. https://​
doi.​org/​10.​1001/​archp​syc.​58.5.​510.

	17.	 van Bergen AH, Verkooijen S, Vreeker A, et al. The characteristics of 
psychotic features in bipolar disorder. Psychol Med. 2019;49(12):2036–48. 
https://​doi.​org/​10.​1017/​S0033​29171​80028​54.

	18.	 ALTAMURA A C, BUOLI M, CALDIROLI A, et al. Misdiagnosis, duration of 
untreated illness (DUI) and outcome in bipolar patients with psychotic 
symptoms: A naturalistic study [J]. J Affect Disord, 2015, 182(70–
5).https://​doi.​org/​10.​1016/j.​jad.​2015.​04.​024

	19.	 DELL’OSSO B, CAMURI G, CREMASCHI L, et al. Lifetime presence of 
psychotic symptoms in bipolar disorder is associated with less favorable 
socio-demographic and certain clinical features [J]. Compr Psychiatry, 
2017, 76(169–76). https://​doi.​org/​10.​1016/j.​compp​sych.​2017.​04.​005

	20.	 Bora E, Yucel M, Pantelis C. Neurocognitive markers of psychosis in 
bipolar disorder: a meta-analytic study. J Affect Disord. 2010;127(1–3):1–9. 
https://​doi.​org/​10.​1016/j.​jad.​2010.​02.​117.

	21.	 Levy B, Medina AM, Weiss RD. Cognitive and psychosocial functioning 
in bipolar disorder with and without psychosis during early remission 
from an acute mood episode: a comparative longitudinal study. Compr 
Psychiatry. 2013;54(6):618–26. https://​doi.​org/​10.​1016/j.​compp​sych.​2012.​
12.​018.

	22.	 Elowe J, Vallat J, Castelao E, et al. Psychotic features, particularly mood 
incongruence, as a hallmark of severity of bipolar I disorder. Int J Bipolar 
Disord. 2022;10(1):31. https://​doi.​org/​10.​1186/​s40345-​022-​00280-6.

	23.	 Altamura AC, Buoli M, Cesana BM, et al. Psychotic versus non-psychotic 
bipolar disorder: Socio-demographic and clinical profiles in an Italian 

https://doi.org/10.24869/psyd.2018.183
https://doi.org/10.1016/j.jad.2017.03.059
https://doi.org/10.1007/s11920-000-0069-4
https://doi.org/10.1016/S0010-440X(03)00089-0
https://doi.org/10.1016/S0010-440X(03)00089-0
https://doi.org/10.1016/s0165-0327(99)00024-5
https://doi.org/10.1016/s0165-0327(99)00024-5
https://doi.org/10.1176/appi.ajp.160.3.574
https://doi.org/10.1176/appi.ajp.160.3.574
https://doi.org/10.1016/j.schres.2016.06.027
https://doi.org/10.1016/j.schres.2016.06.027
https://doi.org/10.1001/archgenpsychiatry.2010.15
https://doi.org/10.1111/bdi.12291
https://doi.org/10.1176/appi.ajp.160.12.2099
https://doi.org/10.1176/appi.ajp.160.12.2099
https://doi.org/10.1016/j.jad.2010.03.028
https://doi.org/10.1016/j.jad.2010.03.028
https://doi.org/10.1016/j.eurpsy.2009.08.004
https://doi.org/10.1016/S0165-0327(03)00191-5
https://doi.org/10.1016/s0165-0327(01)00350-0
https://doi.org/10.1016/s0165-0327(01)00350-0
https://doi.org/10.1001/archpsyc.58.5.510
https://doi.org/10.1001/archpsyc.58.5.510
https://doi.org/10.1017/S0033291718002854
https://doi.org/10.1016/j.jad.2015.04.024
https://doi.org/10.1016/j.comppsych.2017.04.005
https://doi.org/10.1016/j.jad.2010.02.117
https://doi.org/10.1016/j.comppsych.2012.12.018
https://doi.org/10.1016/j.comppsych.2012.12.018
https://doi.org/10.1186/s40345-022-00280-6


Page 8 of 8Zhang et al. BMC Psychiatry          (2023) 23:365 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

nationwide study. Aust N Z J Psychiatry. 2019;53(8):772–81. https://​doi.​
org/​10.​1177/​00048​67418​823268.

	24.	 Parker G. Bipolar II disorder: Once missed, now dismissed, time to resist. 
Bipolar Disord. 2022;24(6):574–9. https://​doi.​org/​10.​1111/​bdi.​13174.

	25.	 PARKER G, SPOELMA M J, TAVELLA G, et al. The bipolar disorders: A case 
for their categorically distinct status based on symptom profiles. J Affect 
Disord, 2020, 277(225–31).https://​doi.​org/​10.​1016/j.​jad.​2020.​08.​014

	26.	 Schotte CK, van den Bossche B, de Doncker D, et al. A biopsychosocial 
model as a guide for psychoeducation and treatment of depression. 
Depress Anxiety. 2006;23(5):312–24. https://​doi.​org/​10.​1002/​da.​20177.

	27.	 Kleinman A. Culture and depression. N Engl J Med. 2004;351(10):951–3. 
https://​doi.​org/​10.​1056/​NEJMp​048078.

	28.	 Lee DT, Kleinman J, Kleinman A. Rethinking depression: an ethnographic 
study of the experiences of depression among Chinese. Harv Rev Psy‑
chiatry. 2007;15(1):1–8. https://​doi.​org/​10.​1080/​10673​22060​11839​15.

	29.	 ZHANG L, YANG H C, XU X F, et al. Demographic and clinical differences 
between early- and late-onset bipolar disorders in a multicenter study in 
China. Psychiatry Res, 2016, 246(688–91). https://​doi.​org/​10.​1016/j.​psych​
res.​2016.​10.​063

	30.	 ZHANG L, YU X, FANG Y R, et al. Duration of untreated bipolar disorder: a 
multicenter study. Sci Rep, 2017, 7(44811). https://​doi.​org/​10.​1038/​srep4​
4811

	31.	 Ge J, Yang G, Han M, et al. Increasing diversity in connectomics with the 
Chinese Human Connectome Project. Nat Neurosci. 2022. https://​doi.​
org/​10.​1038/​s41593-​022-​01215-1.

	32.	 LI K K, WANG Z G, ZHU Y Y, et al. 伴与不伴精神病性症状双相障碍患者
临床特征比较 [J]. Journal of Psychiatry, 2019, 32(4). https://​doi.​org/​10.​
3969/j.​issn.​2095-​9346.​2019.​04.​013

	33.	 Wang Z, Chen J, Yang H, et al. Assessment and management of bipolar 
disorder: Principal summary of updated Chinese guidelines. Bipolar 
Disord. 2018;20(3):289–92. https://​doi.​org/​10.​1111/​bdi.​12646.

	34.	 Mantere O, Suominen K, Leppamaki S, et al. The clinical characteristics of 
DSM-IV bipolar I and II disorders: baseline findings from the Jorvi Bipolar 
Study (JoBS). Bipolar Disord. 2004;6(5):395–405. https://​doi.​org/​10.​1111/j.​
1399-​5618.​2004.​00140.x.

	35.	 Novick DM, Swartz HA, Frank E. Suicide attempts in bipolar I and bipolar 
II disorder: a review and meta-analysis of the evidence. Bipolar Disord. 
2010;12(1):1–9. https://​doi.​org/​10.​1111/j.​1399-​5618.​2009.​00786.x.

	36.	 Akinhanmi MO, Biernacka JM, Strakowski SM, et al. Racial disparities in 
bipolar disorder treatment and research: a call to action. Bipolar Disord. 
2018;20(6):506–14. https://​doi.​org/​10.​1111/​bdi.​12638.

	37.	 Caldieraro MA, Dufour S, Sylvia LG, et al. Treatment outcomes of 
acute bipolar depressive episode with psychosis. Depress Anxiety. 
2018;35(5):402–10. https://​doi.​org/​10.​1002/​da.​22716.

	38.	 MCGINTY J, SAYEED HAQUE M, UPTHEGROVE R. Depression during first 
episode psychosis and subsequent suicide risk: A systematic review and 
meta-analysis of longitudinal studies. Schizophr Res, 2018, 195(58–66). 
https://​doi.​org/​10.​1016/j.​schres.​2017.​09.​040

	39.	 Tondo L, Miola A, Pinna M, et al. Differences between bipolar disorder 
types 1 and 2 support the DSM two-syndrome concept. Int J Bipolar 
Disord. 2022;10(1):21. https://​doi.​org/​10.​1186/​s40345-​022-​00268-2.

	40.	 Guzman-Parra J, Streit F, Forstner AJ, et al. Clinical and genetic differ‑
ences between bipolar disorder type 1 and 2 in multiplex families. Transl 
Psychiatry. 2021;11(1):31. https://​doi.​org/​10.​1038/​s41398-​020-​01146-0.

	41.	 Solmi M, Radua J, Olivola M, et al. Age at onset of mental disorders world‑
wide: large-scale meta-analysis of 192 epidemiological studies. Mol Psy‑
chiatry. 2022;27(1):281–95. https://​doi.​org/​10.​1038/​s41380-​021-​01161-7.

	42.	 CEGLA-SCHVARTZMAN F, OVEJERO S, LOPEZ-CASTROMA J, et al. Diagnos‑
tic Stability in Bipolar Disorder: A Follow-up Study in 130,000 Patient-
Years. The Journal of clinical psychiatry, 2021, 82(6).https://​doi.​org/​10.​
4088/​JCP.​20m13​764

	43.	 Busija L, Tan J, Sanders KM. Associations between illness duration and 
health-related quality of life in specified mental and physical chronic 
health conditions: results from a population-based survey. Qual Life Res. 
2017;26(10):2671–81. https://​doi.​org/​10.​1007/​s11136-​017-​1592-7.

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

https://doi.org/10.1177/0004867418823268
https://doi.org/10.1177/0004867418823268
https://doi.org/10.1111/bdi.13174
https://doi.org/10.1016/j.jad.2020.08.014
https://doi.org/10.1002/da.20177
https://doi.org/10.1056/NEJMp048078
https://doi.org/10.1080/10673220601183915
https://doi.org/10.1016/j.psychres.2016.10.063
https://doi.org/10.1016/j.psychres.2016.10.063
https://doi.org/10.1038/srep44811
https://doi.org/10.1038/srep44811
https://doi.org/10.1038/s41593-022-01215-1
https://doi.org/10.1038/s41593-022-01215-1
https://doi.org/10.3969/j.issn.2095-9346.2019.04.013
https://doi.org/10.3969/j.issn.2095-9346.2019.04.013
https://doi.org/10.1111/bdi.12646
https://doi.org/10.1111/j.1399-5618.2004.00140.x
https://doi.org/10.1111/j.1399-5618.2004.00140.x
https://doi.org/10.1111/j.1399-5618.2009.00786.x
https://doi.org/10.1111/bdi.12638
https://doi.org/10.1002/da.22716
https://doi.org/10.1016/j.schres.2017.09.040
https://doi.org/10.1186/s40345-022-00268-2
https://doi.org/10.1038/s41398-020-01146-0
https://doi.org/10.1038/s41380-021-01161-7
https://doi.org/10.4088/JCP.20m13764
https://doi.org/10.4088/JCP.20m13764
https://doi.org/10.1007/s11136-017-1592-7

	Clinicodemographic correlates of psychotic features in bipolar disorder – a multicenter study in China
	Abstract 
	Background 
	Method 
	Results 
	Conclusions 
	Trial registration 

	Introduction
	Materials and methods
	Subjects
	Assessment procedure
	Statistical analyses

	Results
	Discussion
	Anchor 15
	Acknowledgements
	References


