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Abstract

Objectives: Studies on Chinese bipolar disorders are in-
complete and lagged to date.

Methods: We used the join point regression program to
assess the incidence, prevalence, and disease burdens of
Chinese bipolar disorders, based on the Global Burden of
Disease exchange database.

Results: We observed the increasing trends in the inci-
dence and prevalence of Chinese bipolar disorder in 1990-
2019, with increases of 22.26% in incidence number, 40.73%
in prevalence number, and 17.12% in prevalence rate;
wherein females had a higher prevalence rate in 1990-2019
and a higher incidence rate in 1990-2013 but a reversed
trend thereafter; the Disability-Adjusted Life Years (DALY) in-
creased by 78% for number and 15.81% for rate, respectively;
those aged 30-34 shared the highest DALY number in 2019
(73,194; 95% Ul (Uncertainty Interval): 43,128-113,623); the
DALY-related Annual Percentage Change (APC) in 1990-2019
was 1.21% (P=0.000).

Conclusion: Bipolar disorder is being developed into an
immense societal burden in China. An essential intervention
strategy should be formulated earlier to better identify and
treat bipolar disorders so that we can reduce negative out-
comes and DALY in China.

Introduction

Bipolar disorder is a severe psychological disorder with both
manic and depressive episodes at normal intervals. Manic epi-
sodes manifest in high spirits or irritable moods, hyperactivi-
ties, rapid speeches, inflated self-esteem, and decreased sleep
needs; those with manic but without depressive episodes are
also classified as bipolar disorders [1]. Among bipolar disor-
der’s subtypes, type | manifests manic episodes, and patients
are commonly in abnormal moods and worsened persistently
as lengthier (27 days) and severer episodes (or those requir-
ing hospitalization) with or without psychotic features; type Il
manifests at least a depressive episode or manic episode with
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briefer (24 days), and a moderate episode of irritable moods
[2]. These subtypes rest essentially on the severity of irritable
moods, although bipolar disorders do feature Major Depressive
Episodes (MDD), nor are hypomania only found in Type Il, and
the severity of symptoms for the mixed states is not sufficient
to meet the complete criteria for any of the aforementioned
mental disorders.

Patients with bipolar disorder had more obstacles to work
and increased unemployment due the strained family relation-
ships [3,4]; the advanced patients were vulnerable to an im-
pairment of working ability in males [5], which indicates that
sex perspective in bipolar disorder needs to be focused. More
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than half of the related caregivers had experienced moderate
burdens on psychological support, practical assistance, and
housekeeping in the older populations with bipolar disorder
[6], which suggests that the age perspective in bipolar disorder
needs to be evaluated. In China, patients with bipolar disorder
were susceptible to higher levels of the Body Mass Index and
plasma homocysteine [7]; therefore, bipolar disorder should
be a risk factor for cardiovascular diseases that are the leading
cause of death in China in the past decade [8].

Globally, the prevalence of bipolar disorders, which was
ranked 17" among all causes of health loss in 2013 [9], varied
slightly across regions [10]; its patients reached 4.53 million in
2017, with an increase of 47.74% for the number of incidence
cases from 1990 to 2017, wherein India, China, and Brazil filed
the largest number of incidence cases in 1990 and 2017, and
the South Asia shared the greatest numbers of incidence cases
and the Disability-Adjusted Life-Years (DALYs) in 2017 [11]. There
were large variations in the prevalence figures of bipolar disor-
der across studies. For example, the 12-month prevalence the
lifetime and 1-year prevalence of bipolar disorder type 1 and
type 2 in the USA adults was 1.7% in a systematic review and
meta-analysis of (Kessler et al., 2012), 0.17%-0.50% in China
12-14, and 0.84% among 25 population- or community-based
studies and 276,221 participants in MEDLINE, Scopus, Web of
Science, PsycINFO, and the reference lists of identified studies
(Clemente et al., 2015).

The Global Burden of Diseases, Injuries, and Risk Factors
Study (GBD) provides an opportunity to incorporate newly avail-
able datasets, enhance method performance and standardiza-
tion, and respond to outbreaks of scientific knowledge. Due
to various premature deaths and disabilities caused by human
diseases, a series of scientific assessments for the burdens of
disease’s progress and adverse patterns need to be conducted.
Here, we assessed systematically the burdens of Chinese bipo-
lar disorders including incidence, prevalence, and these indica-
tors by age and sex, to provide a foundation for prevention and
treatment, and clinical decision-making in bipolar disorder.

Methods
Data source

All study data were taken from the GBD 2019, a publicly
available resource online “http://ghdx.healthdata.org/gbd-
results-tool” by the Institute for Health Metrics and Evaluation
(IHME) at the University of Washington, the World Health Orga-
nization (WHO), and the members of the Global GBD Collabora-
tive Group. The GBD 2019 is an ongoing effort, updated annu-
ally, and allows for consistent comparison over time from 1990
to 2019, by age and sex, and across locations. It also produces
standard epidemiological and summary measures and can be
estimated from life tables, estimates of prevalence, and dis-
ability weights. The GBD study complies with the Guidelines for
Accurate and Transparent Health Estimates Reporting (GATHER)
guidelines for reporting health estimates As described in a pre-
vious study [15], we made a range of selections by taking region,
disease cause, and indicators such as “China”, “B.6.3 bipolar dis-

order”, “incidence”, “prevalence” and “DALY”, respectively.

Mental disorders classification and indicator interpretation

Each cause and related state covers the years 1990 to 2019
and was identified with standard case definitions. Mental disor-
ders classification was conducted according to the Internation-
al Statistical Classification of Diseases and the Related Health

Problems Ninth Edition (ICD-9) and the Tenth Edition (ICD-10).
Bipolar disorder was identified as the codes in the Internation-
al Statistical Classification of Diseases and the Related Health
Problems Ninth Edition (ICD-9) (296-296.16, 296.4-296.81) and
the Tenth Edition (ICD-10) (F30-F31.9, F34.0) [16]. Due to the
lack of deaths and the Years of Life Lost (YLL), we focused main-
ly on incidence, prevalence, and age-standardized indicators
(age-standardized incidence rate and age-standardized preva-
lence rate). Bipolar disorder burden was mainly described with
DALY, which reflects health hazards linked to disability, death,
and weight on age and loss of time. The Age Standardized Rate
(ASR) was calculated with a non-weighted mean of the GBD
year’s age-specific proportional distributions for national loca-
tions with populations of more than 5 million in the GBD year
to update the world population age standard [15]. In brief, ASR
was generated from several parameters, including a summing-
up age-standardized rate (a, wherein i is the i age class), a
number (or the weight) of persons (w) in the same age sub-
group i (a reference of the standard population), and a dividend
of summing-up standard population weights: [11].

A
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E wi
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X100000

Measurement and diagnosis

Study methods were described in detail on an official website
(http://www.healthdata.org/ghd/). To allow the comparability
in measurements, case identification adhered predominantly
to the Diagnostic and Statistical Manual of Mental Disorders
(DSM-IV-TR) or the ICD-10 criteria, since they were used by the
majority of mental health surveys included. Bipolar disorders
were included in the GBD 2019, and their identifications were
a combined estimate of all subtypes. Trends in the prevalence
and incidence of bipolar disorders were calculated in this study.

Data analysis

Point prevalence and point incidence were assessed in this
study. A total of 14 groups, including 10-14, 15-19, 20-24, 25-29,
30-34, 35-39, 40-44, 45-49, 50-54, 55-59, 60-64, 65-69, 70-74,
75-79, and 280, were given due to the missing of the patients
aged <10, with a start from those aged 10 years and the divi-
dends by 5 years; the analyses by sex and age were also con-
ducted. All data were organized and visualized with Excel 2010
and were analyzed with the Join Point Regression Program soft-
ware (4.9.0.0) (https://surveillance.cancer.gov/joinpoint/). As
one way to characterize trends in the rates in all of the times,
the Annual Percent Change (APC) was conducted to describe
temporal trends for disease burdens by an equation: In(y) =
xxb, wherein time series were built and taken as independent
variables (x) and age-standardized incidence rate and age-stan-
dardized prevalence rate were taken as dependent variables
(y). Horizontal and vertical comparisons to trends of disease
burdens were commonly used in the indexes over a long-term
interval according to public health research [17]. Statistical sig-
nificance was defined as P<0.05 (two-sided). All values for each
metric were represented as Uls using the 25" and the 975" or-
dered 1000 draw values of posterior distributions [15].

Results
Overall incidence and prevalence

The numbers of incidence and prevalence of Chinese bipo-
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lar disorders showed increasing trends in 1990-2019, with an
increase of 22.26% and an increase of 40.73%, respectively; the
incidence numbers had an increasing trend in 1990-2005 but
a slow decline thereafter; the prevalence rates increased by
17.12%, from 1990 (183.90 per 100,000 (95% Ul: 154.48-216.18
per 100,000)) to 2019 (215.38 per 100,000 (95% Ul: 184.46-
249.87 per 100,000)). No significant changes in the incidence
and prevalence rates-related ASRs were observed (Table 1).

Incidence and prevalence by sex and age

The incidence of Chinese bipolar disorders considerably fluc-
tuated by sex from 1990 to 2019, with a higher incidence for
females from 1990 to 2013 but for males thereafter; on the oth-
er hand, the prevalence by sex slightly fluctuated, with a slow
increment and a higher level for females. Nevertheless, no sig-
nificant increases in the incidence- and prevalence-related ASR
were observed (Figure 1).

The incidence of Chinese bipolar disorders fluctuated across
all age groups, with insignificant trends in 1990 and 2019.
Those aged 15-19 shared the highest incidence, with 34.55 per
100,000 (95% Ul: 24.29-45.56) in 1990 and 34.87 per 100,000
(95% Ul: 24.64-46.07) in 2019, respectively; those aged 10-14
shared the lowest prevalence in 1990 (51.67 per 100,000 (95%
Ul: 33.61-74.61)) and in 2019 (52.72 per 100,000 (95% UI:
34.35-76.41)), respectively (Figure 2).

Bipolar disorders burdened by sex and age

The DALY numbers of Chinese bipolar disorders showed an
increasing trend, with an increase of 78% from 1990 (476,231
(95% UI: 291,157-731,334)) to 2019 (662,635 (95% Ul: 405,797-
1,014,648)); the DALY rates increased by 15.81% from 1990
(40.23 per 100,000 (95% Ul: 24.59-61.78)) to 2019 (46.59 per
100,000 (95% Ul: 28.53-71.34)). In contrast, no significant
change in the DALY rate-related ASR was observed (Table 2).

Numbers and rates of DALYs showed increasing trends in
males and females in 1990-2019. For DALY numbers, males had
an increase of 38.11% from 1990 (235,144 (95% Ul: 143,122-
364,619)) to 2019 (324,767 (95% Ul: 200,080-496,791)); fe-
males had an increase of 40.14% from 1990 (241,087 (95%
Ul: 147,476-366,747)) to 2019 (337,867 (95% Ul: 207,339-
517,165)). For DALY rates, males had an increase of 16.27%
from 1990 (38.53 (95% Ul: 23.45-59.75)) to 2019 (44.80 (95%
Ul: 27.6-68.54)); females had an increase of 15.25% from 1990
(42.03 (95% Ul: 25.71-63.95)) to 2019 (48.44 (95% Ul: 29.72-
74.14)). Whatever the DALY number or the DALY rate, a higher
level was shared by females; additionally, no significant change
in the DALY rate-related ASR was observed in 1990 and 2019
(Table 2).

Table 3 shows that the peaks of DALY numbers were shared
by those aged 20-24 in 1990 (73,594 (95% Ul: 41,207-116,895))
and those aged 30-34 in 2019 (73,194 (95% UIl: 43,128-
113,623)), respectively.

Trends in indicators of bipolar disorders burden

Table 4 shows that the incidence- and prevalence-related
APCs in 1990-2019 were 0.17% (P=0.002) and 0.66% (P=0.000),
respectively; the incidence- and prevalence-related APCs of
age-standardized rates in 1990-2019 were -0.0096% (P=0.035)
and 0.0035% (P=0.053), respectively; the DALY-related APC in
1990-2019 was 1.21% (95% Cl: 1.12-1.30, P=0.000).

Discussion

In this study, we based on the Global Burden of Disease Data-
base to assess a series of indicators of burdens on bipolar disor-
ders including incidence, prevalence, and DALY. We found that
the numbers of incidence and prevalence of Chinese bipolar
disorders increased over the past three decades, which seems
to link a large population and a slow growth rate. A total of 1.41
billion populations were taken from the seventh census in 2020,
with 72.05 million more than the last in China [18]; meanwhile,
the increment of examination and diagnosis has been led for
bipolar disorders due to dissemination and public awareness of
psychological disorders and an improvement in medical tech-
nologies for past three decades since the issuing and taking ef-
fect of the Mental Health Law of the People’s Republic of China
(May 2013) and the Guiding Opinions on Strengthening Mental
Health Services (January 2017).

We showed a considerably fluctuating pattern of incidence
by sex of Chinese bipolar disorders in 1990-2019, there are
some notable for females with a higher incidence level in 1990-
2013 but males thereafter. A slight increment pattern of preva-
lence by sex especially in males and females was noted, females
also shared more DALY cases but more rapid growth in males
in recent years in this study, which is not similar to a previous
report wherein the 12-month prevalence was higher in females
(0.19% (0.11-0.33)) than males (0.10% (0.05-0.24)) [12,13] ex-
cept for higher prevalence in males (0.22% (0.13-0.31)) but fe-
males (0.17% (0.09-0.25)) [12,13] and no significance (P=0.622)
in males (0.5% (0.3-0.7)) and females (0.4% (0.3-0.6)) [14]. Al-
though there is a contradiction_when sex is taken into account,
it seems highly likely that variations in bipolar incidence by
sex may well be primarily attributed to awareness and societal
changes [10].

A pattern of differential incidence by age was observed in-
cluding insignificant trends, the highest incidence for those
aged 15-19, and the lowest prevalence for those aged 10-14 in
1990 and 2019. Like a report in Australia [19], our results also
reveal that DALY was centralized mainly in those aged 20-34 and
females aged 15-35 were more susceptible to bipolar disorder,
which hints that adolescents especially females are unstable
populations who are in a complex psychological health state,
careless of the knowledge of mental disorders, and experience
hormone changes (especially thyroid hormone) or sensitivities
[19]. Additionally, adolescent patients with bipolar disorder are
still difficult to diagnose in time or successfully treat [20].

Previous literature reveals that the burden of bipolar dis-
orders was linked to genetic factors, dietary habits, childhood
and adolescent anxieties, behavioural disorders, and a family
system and functioning [21-24]. As an easy relapse, bipolar dis-
order is related to not only main clinical features and cognitive
dysfunctions but also poor outcomes, more co-morbidities, and
suicide. On the societal side, bipolar disorder generates directly
or indirectly a lot of costs, which therefore significantly impacts
the related caregivers [3]. Taking the increasing prevalence
and incidence and the updated diagnostic criteria in time into
consideration, positive feedback from national policy in China
appears to have emerged in recent years. The China Brain Ini-
tiative, which launched in 2016, focuses on three neurologic
and neuropsychiatric diseases: autism in children, depression
in adults, and Alzheimer’s Disease (AD) in the aged population
[25]; naturally, the related attention specific to the prevention
and treatment of bipolar disorders in China has been paid since
then. We release a worsening burden on bipolar disorders from
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1990 to 2019 in China, especially younger populations, which
suggests that more patients with bipolar disorder have been
detected and the awareness of mental disorders has increased
in recent years; furthermore, adequate attention should still
be paid to those aged 15-34, especially females, with bipolar
disorder as soon as possible, and early interventions should be
proposed as a positive strategy to better identify and treat and
reduce the negative burden on society. Additionally, bipolar dis-
orders have a high risk of relapse, which continuously impacts
patients throughout their adult lifetime and contributes to a
high DALY level by those aged 20-34 [11]. Thus, community ad-
ministrators should play crucial and critical roles in dealing with
primary care in their communities.

Implications and limitations

The ethnological mechanism of bipolar disorder has not been
elucidated, although suicide has held the highest in all psychi-
atric disorders, with 20-30 times the general population [26].
Nevertheless, no special treatments besides medications, psy-
chological interventions, and care or support are available for
bipolar disorder. Taking significant impacts on patients, caregiv-
ers, and society into account, an urgent task for interventional
strategies needs to be implemented earlier among populations
with bipolar disorder at early stages [3].

There are limitations to this study. First, some information
(including death number and mortality rate) was unavailable in
the GBD database, and an incomplete data led our analyses only
on incidence, prevalence, and DALY. Second, we cannot conduct
regional surveillance and epidemiological investigations for Chi-
nese bipolar disorder because database covers incomplete re-
gional information. We will do further research in regional sur-
veillance and epidemiological investigations in the future, such
as using uniform assessment methods to evaluate subtypes of
bipolar disorders, so that be convenient for researchers to com-
pare and analyze, administrators to make efficient policies, and
clinicians to precisely intervene or successfully treat. Neverthe-
less, we did our best to assess the disease burden on current
bipolar disorders. It is believed that an important reference
should be provided for the reconfiguration and decision-making
of national healthcare resources in China.

Conclusion

Bipolar disorder has led to a large number of cases in the
past three decades, wherein the youngsters are mainly central-
ized; an essential intervention strategy should be formulated
earlier to better identify and treat bipolar disorders so that we
can reduce negative outcomes and DALYs in China.
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