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Abstract

Objectives::\\Wespresent the global burden of bipolar disorder based on findings from the Global

Burden of Disease Study 2013 (GBD 2013).

Methods: Data on the epidemiology of bipolar disorder were obtained from a systematic literature
review and assembled using Bayesian meta-regression modelling to produce prevalence by country,
age, sex and year. | Years lived with disability (YLDs) were estimated by multiplying prevalence with
disability weightssquantifying the severity of the health loss associated with bipolar disorder. As
there were neyears of life lost (YLLs) attributed to bipolar disorder, YLDs equated disability-adjusted

life years (DALYs)as a measure of total burden.

Results: There were 32.7 million cases of bipolar disorder globally in 1990 and 48.8 million in 2013;
equivalent to a 49.1% increase in prevalent cases all accounted for by population increase and
ageing. Bipolar disarder accounted for 9.9 million DALYs in 2013, explaining 0.4% of total DALYs and
1.3% of total YLDs. There were 5.5 million DALYs recorded for females and 4.4 million for males.
DALYs were evident from age 10, peaked in the twenties, and decreased thereafter. DALYs were

relatively.constant geographically.

Conclusions: Despite being relatively rare, bipolar disorder is a disabling illness due to its early onset,
severity and_chronicity. Population growth and aging are leading to an increase in the burden of
bipolar disorder over time. It is important that resources be directed towards improving the
coverage of evidence-based intervention strategies for bipolar disorder and establishing strategies to

prevent new:caseswof the disorder.
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Bipolar disorderis a chronic and severe mental disorder, characterized by irregular acute episodes of
depressedy“elevated, and mixed mood states (1, 2). Efficacious psychopharmacological and
psychosocial treatments exist, but misdiagnosis and delayed diagnosis are common (3, 4). Treatment

rates for bipolar disorder remain low, especially in low and middle income settings (5).
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High quality data on the epidemiology of bipolar disorder are essential for formulating effective
mental health policy and service planning. For instance, data on the prevalence, incidence, and
excess-mortality of bipolar disorder assist in the identification of those needing treatment and aid in
facilitating access. Epidemiological data can also inform equitable distribution of health system
resources;suchras:the distribution of funds between health promotion, treatment, and research. In
addition to @pidemiological data, policy-makers need to be provided with complete and current
informationzaboutsthe health impacts of bipolar disorder in comparison to other diseases and

injuries (5, 6); for this, burden of disease estimates are an important metric.

In this paper, we summarize the epidemiology and burden of bipolar disorder based on findings
from the Global Burden of Diseases Study 2013 (GBD 2013) (7-9). GBD 2013 is the latest analysis of
health loss ‘termed as ‘disease burden’ associated with 306 diseases and injuries, across 188
countries. Based on an approach introduced by the World Bank’s World Development Report of
1993 (10), GBD"2013 makes use of disability-adjusted life years (DALYs) to quantify disease burden.
Although other methods for quantifying burden exist, the DALY was the first metric to incorporate
both the mortality and morbidity associated with a given disease or injury. Within the DALY,
mortality is 'quantified as the years of life lost (YLLs) to premature mortality and morbidity as years
lived with disability (YLDs). YLLs and YLDs are summed to estimate DALYs so that one DALY is

equivalent to the.loss of a healthy year of life due to a particular disease or injury (7-9).

GBD 2010, which preceded GBD 2013, estimated burden for 20 mental and substance use disorders,
which as a group was the leading cause of YLDs and the 5 leading cause of DALYs globally. Bipolar
disorder explained, 7% of DALYs due to mental and substance use disorders and was ranked as the
45™ leading'cause/of DALYs and the 17" leading cause of YLDs worldwide in 2010 (11, 12). In GBD
2010, DALYs‘for bipolar disorder were entirely made up of non-fatal burden (i.e. YLDs). YLLs were
estimated=using=cause of death records which follow the International Classification of Diseases,
Tenth Revision (ICD-10) rules for attributing deaths to a single ‘direct’ cause (2). As such, all deaths
due to bipolar disorder as the ‘underlying’ cause were attributed to its direct physical cause (e.g.
suicides due to bipolar disorder were allocated to the GBD 2013 injuries cause group). For this
reason, there were no documented deaths and no YLLs ‘directly’ due to bipolar disorder and YLDs

equated DALYs (12).

As GBD 2013 presents a complete re-analysis of burden using updated data and methodology, it

supersedes all earlier burden of disease estimates (7-9). Such regular updating of health statistics
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allows us to evaluate changes in disease burden and the impact of health programs over time which
is critical for informing policy decisions, health services and research priorities. This paper updates
the prevalence and burden of bipolar disorder to 2013. We investigate trends in prevalence and
burden by country, region, age, sex and year and summarize GBD 2013 methods for quantifying the

burden ofbipelardisorder.

Methods

Overview

The method usedsto estimate prevalence and burden of bipolar disorder in GBD 2013 was similar to
that used in \GBD<2010 (12). Epidemiological data were obtained from systematic reviews of the
literature and assembled using Bayesian meta-regression modelling to produce prevalence by
country, region,age, sex, and year. YLDs were estimated by combining prevalence with health state-
specific disability weights which quantified the severity of the health loss associated with bipolar
disorder. As was the case in GBD 2010, no YLLs were estimated for bipolar disorder and YLDs

equated DALYs!

Case definition

According to the Diagnostic and Statistical Manual of Mental disorders , Fourth Edition, Text Revision
(DSM-IV-TR)“and ICD-10, bipolar disorder is a chronic mood disorder with little or no complete
remission. It.invelves the experience of one or more manic or hypomanic episode(s), which can be
accompanied, by @ major depressive episode. A manic episode is characterized by elevated,
expansive, offiffitable mood for at least one week while a hypomanic episode is characterized by
symptoms=ofia=manic episode which are less severe for at least four days. A major depressive

episode is‘characterized by depressed mood for at least two weeks (1, 2).

In GBD 2013, we estimated burden for the entire spectrum of bipolar disorder simultaneously,
rather thanindividually for each subtype of the disorder. This included cases meeting DSM-IV-TR or
ICD-10 diagnosticieriteria for bipolar | (manic episodes usually alternating with a depressive episode),
bipolar Il (alternating hypomanic and depressive episodes) and/or cyclothymia (subsyndromal
hypomanic and depressive symptom phases) and/or bipolar disorder not otherwise specified

(clinically significant symptoms of bipolar disorder which do not meet criteria for the other
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diagnoses) (1, 2). Cases due to a general medical condition or substance induced cases were not

included.

Prevalence estimation

Literature review. A systematic review of the literature was conducted to assemble existing data on
the prevalencepincidence, remission and excess mortality of bipolar disorder. An existing systematic
review conducted between January 1980 and December 2008 (13) was updated to December 2013.
Methods for both searches adhered to Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines (14) and comprised three stages. Stage one entailed searches of
electronic databases (Medline, Embase and PubMed). The search string used has been provided as
Supporting Information (Text S1). Stage two involved searches of grey literature sources such as
government reports and other population health reports, ongoing international collaborative
research projects,"and mental health interest groups. The final stage was an ongoing process that
involved expert consultation to critically review shortlisted studies and suggest additional data

sources.

Studies were included if sufficient information was provided on the methodology and sample
characteristics'to,determine the external validity of findings. Cross-sectional or longitudinal studies
(with a minimum follow up period of two years) reporting prevalence, incidence, remission or
excess-mortality associated with bipolar disorder were required. The minimum follow up period was
imposed on-longitudinal studies to allow for sufficient time for observation of outcomes. For
prevalence, weringluded point (current/past month) or past year estimates. Lifetime estimates were
excluded as'they are more susceptible to recall bias (15-18). For incidence, we included rates with
person-years'offollow up as the denominator. For remission, we included remission estimates from
prospectivesgeneral population cohort studies with a naturalistic follow up of cases until they no
longer fulfilled"diagnostic criteria for bipolar disorder. For excess-mortality, we included estimates of
relative-risk or a‘ystandardized mortality ratio. Included data were collected from samples
representative of the general population. Studies were excluded if samples could be considered at
greater or“lesser risk compared to the general population (e.g. inpatients, pharmacological
treatment samples, veterans, or refugees). Caseness was established from clinical thresholds
proposed by DSM or ICD (1, 2). As stated previously, burden was estimated for the entire spectrum
of bipolar disorder simultaneously. Studies reporting separate estimates for bipolar | disorder,

bipolar 1l disorder, cyclothymia, and/or bipolar disorder not otherwise specified were included if
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sufficient data was provided to sum the disorder-specific estimates. At a minimum, studies needed

to report on bipolar | and bipolar Il disorder. No limitation was set on the language of publication.

DisMod-MR 2.0 modelling. The extracted epidemiological data were entered into DisMod-MR 2.0—
a Bayesiansmeta=regression tool—used to meta-analyze data on prevalence (7, 19). DisMod-MR 2.0
was based on the),same incidence-prevalence-mortality (IPM) mathematical model (19) used in
earlier GBDrstudiesz=However unlike DisMod MR 1.0 (the earlier version of the tool used in GBD
2010) which used a negative-binomial rate model (19), DisMod MR 2.0 used a log rate model to
estimate prevalence (7). Due to constraints in computing time, DisMod-MR 1.0 prevalence estimates
were limited to a regional consistency check between parameters. The much faster Dismod-MR 2.0
allowed a full,‘cascade’, i.e., a sequence of analyses from (i) global, (ii) super-regional, (iii) regional,
and (iv) country-level estimations. This ensured that prevalence estimates were consistent at all
levels of the cascade. At the global level, the country-specific input data from our systematic
literature réview“were used to estimate super-region priors using a mixed effects nonlinear
regression model. The super-region models were informed by these priors passed down from the
global fit and in turn its results were fed back into regional estimates and then country-level
disaggregation. The final DisMod-MR 2.0 output included prevalence by sex, for 20 age groups, six
reference years (1990, 1995, 2000, 2005, 2010, and 2013), 21 regions, 188 countries and the
subnational lo€ations (11 subregions of the United Kingdom, 31 provinces of China, and 32 states of
Mexico) included in the study. The national estimates for the latter three countries were aggregates
of the subnational estimates. Rather than exclude countries with absent raw epidemiological data,
we made use of data from surrounding countries and regions to predict prevalence for all countries
with missing.data. Regions were defined according to GBD 2013’s grouping of broad geographic
regions or continents. Each region consisted of at least two countries, grouped based on country-
specific rates'of'child/adult mortality and major causes of death. More information about the tool

has beenrpresented elsewhere (7, 19).

A number of expert prior settings were used to guide the DisMod-MR 2.0 analysis. We assumed zero
incidence before age 10 and after age 80 as this led to the most plausible fit to the data obtained
from ourssystematic review. Remission was set to a maximum of 0.05 (i.e., 5% per annum) in
agreement with expert advice suggesting no, or very little, sustained remission from bipolar disorder
(20, 21). Study-level covariates were used to accommodate for some of the between-study
variability in the raw prevalence data. A prevalence type covariate was used (effect size: 0.51, 0.34-

0.75) to adjust all data points derived from point/past-month prevalence upwards, towards the level
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they would have been if the study had captured 12-month prevalence. We set 12-month prevalence
as the desirable level due to the episodic nature of bipolar disorder (1, 2). Estimates of point
prevalence surveying symptoms experienced in the past 30 days or less may fail to diagnose cases of
bipolar disorder in a residual state, thereby underestimating prevalence. Other potential sources of
between studysvariability such as sample coverage (community versus national), completeness of
bipolar disorder diagnosis (inclusion of bipolar | and Il only versus the entire spectrum of bipolar
disorder), studysresponse rate (80% or more versus less than 80% response rate), and version of
diagnostic criteria use to define bipolar disorder (DSM or ICD criteria) were investigated using study-

level covariates although none of these had a statistically significant effect on prevalence (13).

Burden quantification

GBD 2013 estimated burden (as YLDs) by multiplying prevalence estimates from DisMod-MR 2.0 by
three disability"weights representative of the disability experienced during depressive, manic and

residual states of bipolar disorder (7).

Disability weights. To estimate disability weights in GBD 2013, data from the GBD 2010 Disability
Weights Measurement Study (22) were used in addition to data collected from another four
European countries (23, 24). In all of these studies, a range of lay descriptions which together
reflected all’non-fatal outcomes from the diseases and injuries in GBD 2013 were used. Community
based surveys were conducted in Bangladesh, Indonesia, Peru, the United Republic of Tanzania, the
United States of America, Hungary, Italy, Sweden, and the Netherlands. An open-access internet
survey in EnglishpSpanish, and Mandarin was also available. These surveys made use of a pair-wise
comparison'method, asking respondents to nominate which of two randomly selected health states
they considered the healthier (7). Responses were anchored on a scale of 0 (healthy) to 1 (death)
using a seriesmofwadditional questions which compared the benefits of lifesaving and disease
prevention‘programs for a subset of the 220 GBD 2010 health states. For bipolar disorder, there was
only a marginal change between disability weights from GBD 2010 and GBD 2013, within overlapping
bounds of uncertainty (22-24).

In order to capture the range of severity in the presentation of bipolar disorder, disability weights
were determined for three health states, generated according to the DSM-IV-TR description of the
disorder (1). These were manic, depressive, and residual health states. A manic state involved

elevated, expansive, or irritable mood. A depressive state involved depressed mood, or loss of
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interest in daily activities. A residual state involved depressive or manic symptoms which are below
the threshold for a manic or depressive episode. A separate review of the literature was also
conducted to capture epidemiological survey data on the proportion of bipolar cases in each health
state. Health-state specific proportions from six studies were meta-analyzed to generate a total
proportionsofsbipelar disorder cases experiencing manic, depressive, and residual states (25). These
were used to allocate total bipolar disorder prevalent cases (estimated by Dismod MR-2.0) to each
health-state=specificedisability weight. The GBD 2013 lay descriptions, severity proportions and
disability weights are summarized in Table 1. The meta-analysis of health-state specific proportions

has been provided as Supporting Information (Text S2).

Comorbidity adjustments. In GBD, diseases are estimated one by one. As individuals may experience
more than one disease or injury at a given point in time, burden estimates were also corrected for
comorbidity. To do so, microsimulation methods were used to create hypothetical populations of
40,000 individuals'in each age, sex, year, and country combination. Individuals were exposed to the
independent probability of experiencing any sequela or combination of sequelae included in GBD
2013. The probability of being exposed to each sequela was equivalent to its prevalence in the
population. The combined disability weight for each simulated individual experiencing two or more
sequelae was estimated using a multiplicative function i.e. taken as as one minus the cross product
of one minus the,disability weight for each sequela. The difference between the average disability
weight ingindividuals experiencing only one sequela and the multiplicatively combined disability
weight in those experiencing two or more sequelae was taken as the “comorbidity correction”. The
average comaorbidity correction for each sequela was applied to the corresponding location, age, sex,

and year spegifier¥LD.

Although probabilities of the co-occurrence of bipolar disorder with other diseases and injuries may
be dependentjmali=probabilities of comorbidity were modelled as independent in GBD 2013 as we
could not‘identify sufficient data to confidently generate these dependent probabilities by age and
sex. We exploredithe contribution of dependent and independent comorbidity in the Medical
Expenditure Panel Surveys in the United States and found that independent comorbidity captured
most of the’comorbidity, once age was accounted for. This supplementary analysis and GBD 2013’s

methodology for'écemorbidity correction have been presented in more detail elsewhere (7, 26).

Results
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Systematic review

Figure 1 summarizes the results of our systematic literature review. The GBD 2010 search strategy
identified 36 prevalence and excess all-cause mortality studies (12, 13). The GBD 2013 literature
update identified-eight additional studies. This culminated in a final dataset of 38 prevalence studies
from 26 countriesand six excess all-cause mortality studies from five countries. Although our review
identified two'studiessreporting the incidence of bipolar disorder, these were excluded from analysis
as reported, estimates (0% and 0.1%) (27, 28) were implausibly low compared to reported
prevalence estimates and would have underestimated the incidence of the full spectrum of bipolar
disorder across the entire lifespan. There were no studies reporting on complete remission which for
GBD purposes was,equivalent to cure rather than a reduction in symptom levels. Table 2 shows the
countries for,which epidemiological data were available for bipolar disorder. A full list of the

included data sources has been provided as Supporting Information (Text S3).

Modelled prevalence data

Using DisMod-MR2.0, we estimated 32.7 million (95% uncertainty: 28.8—36.5 million) cases of
bipolar disorder globally in 1990 and 48.8 million (43.5-54.4 million) in 2013; equivalent to a 49.1%
(46.7% to 52.2%).increase in prevalent cases between 1990 and 2013. The increase in prevalent
cases wassentirely attributed to demographic shifts in population size and age composition between
1990 and 2013. The age-standardized prevalence rate of bipolar disorder remained unchanged

between 1990 (0.7%, 0.6%—0.7%) and 2013 (0.7%, 0.6%—0.8%).

Table 3 shows estimated age-standardized prevalence rates for bipolar disorder by sex, year, region
and the 25 most“populous countries. Rates for all 188 countries has been provided as Supporting
Information=(Supplementary Table S1). Although there was some variation in prevalence between
countries,"many estimates fell within overlapping bounds of uncertainty when compared to other

countries or the global average.

Globally, the"'male to female prevalence ratio was 0.8 (0.5-1.1) in 2013. Figure 2 illustrates changes
in the prevalencetof bipolar disorder across the lifespan. Prevalence was evident from ten years of
age, peaked in the early twenties, and then decreased steadily with age thereafter. Figure 3
compares the global prevalence of bipolar disorder across the lifespan for 2013 to the prevalence

distribution of other GBD 2013 mental disorders occurring in adulthood (i.e. major depressive
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disorder, dysthymia, anxiety disorder, and schizophrenia). The distribution of bipolar disorder
prevalence across the lifespan resembled that of schizophrenia more so than the other mental
disorders. Both these disorders had lower prevalence and similar age distributions compared to
major depressive disorder, dysthymia, and anxiety disorder which had considerably higher

prevalenceyand:were evident at very young ages.

Burden of bipolardisorder

Bipolar disorder was responsible for 6.6 million (4.2—9.9 million) DALYs in 1990 and 9.9 million (6.3—
14.8 million) DALYs in 2013, all accounted for by YLDs. In 1990, it ranked as the 76" leading cause of
global DALYs_ (explaining 0.3% of total DALYs) and the 19th leading cause of YLDs (explaining 1.2% of
total YLDs). Inf2013, it ranked as the 54th leading cause of global DALYs (explaining 0.4% of total
DALYs) and the 16th leading cause of YLDs (explaining 1.3% of total YLDs).

Among the mental and substance use disorders assessed in GBD 2013, bipolar disorder was the fifth
leading cause of DALYs (after major depressive disorder, anxiety disorder, schizophrenia, and alcohol
use disorders respectively). It accounted for 5.7% of the burden due to mental and substance use
disorders. In spite of the significantly lower global prevalence of bipolar disorder compared to
dysthymia (seéFig. 3), both disorders explained similar proportions of global DALYs and YLDs given

the comparatively higher disability weights associated with bipolar disorder.

Given that prevalence rates remained stable over time, there was no statistically significant change
in DALY ratessbetween 1990 and 2013. While there was a 49.2% increase in crude DALYs across this
time period; this was fully accounted for by population growth and ageing. The age-standardized
DALY rates remained stable over time (1990: 134.7, 84.5-200.4 per 100,000; 2013: 136.5, 86.2—
202.3 per=100;000). There were 5.5 million (3.5-8.2 million) DALYs recorded for females and 4.4
million (2.8=6.5"million) for males. Figure 4 shows DALYs for bipolar disorder across the life span for
both males and females. There were some differences in DALYs between countries although these
were not statistically different to the global mean. DALY rates and their 95% uncertainty intervals by

country fer2013 has been provided as Supporting Information (Supplementary Table S2).

Discussion
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In GBD 2013 we examined and assembled data available on the epidemiology of bipolar disorder
from 1980 onwards. Bipolar disorder was in the top twenty leading causes of disability worldwide,
and one of the top five causes of mental and substance use disorder burden. Although the
prevalence of bipolar disorder in 2013 was relatively low compared to the prevalence of other
diseases and-injuries, the high disability weight for a manic episode of bipolar disorder meant that
the global rate of bipolar disorder YLDs (138.3 per 100,000) was similar to prevalent conditions such
as asthma (147:97per=100,000) and Alzheimer’s disease (108.5 per 100,000).

Prevalence and burden rates of bipolar disorder have remained constant over the last 23 years, but
demographic shifts caused by declining global mortality rates and increasing mean population age
have led to_a steady increase in prevalent cases and crude burden. It is important that health
systems begin/planning for services which have the capability to address this increase in burden.
Although past GBD studies have raised the global attention for mental and substance use disorders
as a whole, there'remains few policy initiatives to address their burden (12, 29). Treatment rates
remain low/ and relatively little resources are spent on mental health. In low-income countries
approximately 0.5% of the total health budget is assigned to mental health, compared to 2.4% in
middle incomecountries and 5.1% in high-income countries (30, 31). This is disproportionate to the
proportion of all-cause burden due to mental and substance use disorders. When split by the
Commonwealth’s,grouping of high, middle and low income countries, 10.7% of total burden in high
income countries was due to mental and substance use disorders compared to 5% in middle income

countries and 5.2% in low income countries in 2013 (32).

In spite of thispeffective intervention strategies exist for bipolar disorder. With better coverage,
these have ‘the potential to reduce its burden to some extent. Pharmacotherapy remains the
recommendedfirst line therapy for manic, depressive and residual states (33). First and second
generation=antipsychotics (including haloperidol, risperidone, olanzapine, quetiapine, aripiprazole,
asenapine, carbamazepine, and ziprasidone), anticonvulsants (including sodium valproate), and
lithium have all demonstrated efficacy in managing acute mania (34). Lithium, quetiapine and the
anticonvulsant lamotrigine are recommended first line treatments for acute bipolar | disorder (35).
Lithium, lamotrigine and quetiapine are also recommended first line residual therapy (33). The
addition of psychological therapies such as psychoeducation and cognitive behaviour therapy to
pharmacotherapy can further prevent and delay relapse (36) potentially via improved treatment

adherence (37).
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These intervention strategies have the potential to alleviate the severity (and therefore the disability
weight) of bipolar disorder but full remission is rare (1). Using data from the National Survey
of Mental Health and Wellbeing in Australia, Andrews and collaborators estimated the proportion of
burden due to bipolar disorder that could be averted in a hypothetical situation where everyone
with bipolar diserder in the population received complete evidence-based interventions. Only 40%
of the burden due'to bipolar disorder could be averted using current best practices (38). Although
this identifiestbipolaradisorder as a condition where preventive intervention strategies could be
beneficial, these are far from established. GBD 2013’s capacity to estimate prevalence and burden
by age, sex and country has the potential to assist in the selection, modification and delivery of such
intervention strategies. Accurate early detection and intervention during the prodromal stages of
bipolar disorder.may help avert burden by decreasing symptom severity and preventing progression
to full disorder status (39). Although initial detection of bipolar disorder is often difficult, there is
some emerging evidence that screening for subthreshold symptoms, certain illness and course
phenomenaj“behavioral regulation, temperament and family history of bipolar may improve early

detection (40).

Limitations

A number of methodological limitations need to be considered when interpreting our findings. There
was an overall paucity of epidemiological data for bipolar disorder. Raw epidemiological data
meeting our inclusion criteria were available for prevalence and to a lesser extent excess-mortality,
where we turned to studies using clinical samples or incomplete bipolar spectrum diagnoses. Expert
prior settings.oniremission and a minimum age of onset were used to further inform our DisMod-MR
2.0 model. For remission, because there were no studies available reporting on complete remission,
we made usé“of‘a’very low remission rate in our DisMod-MR 2.0 modelling derived from expert-
consensusmForsburden estimation purposes, a residual state of bipolar disorder was defined as
milder symptoms of bipolar disorder which still imposed disability. Remission on the other hand,
referred to cases,no longer meeting diagnostic criteria for the disorder and hence making no
contribution to disability (25). Unfortunately, boundaries between a residual state and complete
remissionsare not clearly stipulated in the bipolar disorder literature. Given that individuals with
bipolar disordertypically spend more time in a residual state (25), their long-term prognosis is often
between that of acute symptomatology and completely recovery (20, 21). We found only two
studies investigating the incidence of bipolar disorder, both of which reported estimates that were

considerably low when compared to reported prevalence estimates. Both these studies estimated
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the incidence of bipolar disorder within an adolescent school sample aged between 14 and 18 years

which may not be representative of incidence across the entire lifespan (27, 28).

The epidemiological data available were also unevenly distributed between world regions. Even for
prevalences(thesepidemiological parameter for which we had the most data) there was a paucity of
data from low and middle income countries. Using DisMod MR 2.0 we also estimated prevalence for
countries withmno data. This strategy is by no means preferable to generation of high quality raw
data, but it enabled us to include countries with no prevalence data in burden of disease analyses.
Excluding such countries from GBD 2013 would be equivalent to ignoring the existence of diseases
for which we currently have no data. More representative epidemiological data are slowly emerging
from low and,middle income countries. The findings of the current study demonstrate the need for
statistical authorities in countries with poor data coverage to promote more and better quality data
collection on the epidemiology of bipolar disorder. Until then, it is important to consider the

uncertainty ranges around our final estimates when interpreting findings.

The accuracy of burden estimates also depends on the representativeness of disability weights
estimated for bipolar disorder. It is unclear whether brief lay descriptions such as those presented in
Table 1 can accurately capture the complexity of the disability due to bipolar disorder. Although GBD
2013 replicatedathe disability weights survey in Hungary, Italy, Sweden, and the Netherlands, only
the lay description for a depressive episode was included in these surveys. Disability weights for
manic and residual states of bipolar disorder were informed by the GBD 2010 disability weights
surveys. Replication of the disability weights survey to further test the different lay descriptions used
in GBD 2013 issrequired for more definite conclusions. It is also important to note that GBD disability
weights were, designed to capture ‘within-the-skin’ health loss; broader welfare and psychosocial
loss, althoughfimportant, were not captured. Narrowing the definition of disability weights to within-
the-skin health=loss likely explains why health state valuations were very similar between survey
sites in both"GBD 2010 and GBD 2013, which in turn facilitated the comparability of burden
estimates between, settings (22, 23). Nevertheless, as bipolar disorder is often accompanied by
significant losses to economic, social, and academic functioning (41, 42), the exclusion of welfare
loss leadssto an underestimate of the true burden attributable to this disorder and could mask

differences between countries in the non-health component of welfare loss.

Finally, despite evidence to show an increased risk of mortality in those with bipolar disorder (43-

45), GBD 2013 found no deaths directly attributable to bipolar disorder and therefore no YLLs. This
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was because GBD 2013 made use of ICD-10 cause of death classifications which can only assign
deaths to its direct, rather than underlying, cause (2). Deaths due to other causes occurring as a
result of bipolar disorder were represented elsewhere in the GBD 2013 list of causes. The lack of
YLLs is contrasted by literature demonstrating a significantly increased risk of death and decreased
life expectaneysinsthose with bipolar disorder compared to the general population (46, 47). All-cause
mortality from bipelar disorder and cause-specific mortality from cardiovascular disease, diabetes
mellitus, chronic@bstructive pulmonary disease, influenza or pneumonia, unintentional injuries, and
suicide, are_increased in those with bipolar disorder compared to the general population (48). For
instance, a supplementary comparative risk assessment analysis of GBD 2010 data showed that
when bipolar disorder was assessed as a risk factor for suicide, 5.4% of deaths and YLLs allocated to
suicide in the.study (falling under the injuries cause group in GBD 2013) could be attributed back to
bipolar disorder. The inclusion of attributable suicide DALYs would have increased the overall burden
due to bipolar-disaerder from 0.5% (0.3%—0.8%) to 0.6% (0.4%—0.8%) and would have changed the

global rankingfrom 46" to 44" leading cause of burden (49).

Conclusions

GBD 2013 estimated the prevalence and burden of bipolar disorder by country, region, age, sex, and
year. We soughtyto improve on findings from previous burden of disease studies by expanding the
epidemiological dataset and improving the methodology used to estimate burden. Although some
limitations and areas for further improvement have been highlighted, the implications of our
findings are‘far from trivial. Results show that despite being relatively rare, bipolar disorder is a
disabling illnesssdue to its early onset, severity and chronicity. Current trends in growth and aging
are leading to.an. increase in the burden of bipolar disorder over time. It is important that resources
be directed towards not only improving the coverage of evidence-based intervention strategies for
bipolar disordersbut also establishing preventive strategies to prevent new cases of the disorder

from occurring.
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Table 1. Global Burden of Disease Study 2013 severity proportions and disability weights for bipolar

disorder

Health state Lay description Severity Disability weight
proportion®

Depressive Has constant sadness and has lost interest ~ 0.23 (0.10-0.39) 0.40 (0.27-0.53)

in usual activities. The person has some

difficulty in daily life, sleeps badly, has
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trouble concentrating, and sometimes

thinks about harming himself (or herself).

Manic Is hyperactive, hears and believes things 0.21 (0.12-0.33) 0.49 (0.34-0.65)
that are not real, and engages in impulsive
and aggressive behavior that endanger the

person and others.

Residual ! !as mild mood swings, irritability and 0.52 (0.28-0.77) 0.03 (0.02-0.05)

Rl difficulty with daily activities.

Table formulated based on data presented elsewhere (23-25).

®Refers to the'proportion of bipolar disorder cases within each health state; severity proportions and disability

weight presented with 95% ranges of uncertainty.

Table 2. Availability of epidemiological data for bipolar disorder

Prevalence Excess mortality
Location

Australasia \ U

Australia

Number of studies Number of studies

New Zealand

North Ar@ Income

United States

Europe WesSrn

Denmark

R, O Fr > B P W >
=
I R N N

Finland
Germany
Iceland
Ireland
Israel

Italy
Netherlands
Norway

Sweden

R, O N RBP N RBP N P, B
|

Europe Central

[EnY
|

Bulgaria
Romania 1 -

Europe, Eastern 1 =
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Russia 1 -

Japan 4 1

South Korea 1 -

China

N
|

[EEY
|

India

[N
|

Timor-Leste

Chile

Colombia
Mexico 3 1 -

[E=Y
|

=
N
o

Lebanon

A full list of the included data sources has been provided as Supporting Information (Text S3).
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Table 3. Age standardized prevalence rates [% (95% uncertainty)] of bipolar disorder by sex, year,

region, and the 25 most populous countries included in the Global Burden of Disease Study 2013

1990 2013
Country Female Male Female Male
Global 0.8 (0.7-0.8) 0.6 (0.5-0.7) 0.8 (0.7-0.8) 0.6 (0.5-0.7)
High-income Asia Pacific 0.7 (0.6-0.8) | 0.6 (0.5-0.6) 0.7 (0.6-0.8) 0.6 (0.5-0.6)
Japan 0.7 (0.6-0.8) | 0.6 (0.5-0.7) 0.7 (0.6-0.8) 0.6 (0.4-0.7)
Southeast Asia 0.7 (0.6-0.8) | 0.6 (0.5-0.7) 0.7 (0.6-0.8) 0.6 (0.5-0.7)
Indonesia 0.7 (0.6-0.8) | 0.6 (0.5-0.7) 0.7 (0.6-0.8) 0.6 (0.5-0.7)
Philippines 0.7 (0.6-0.9) | 0.6 (0.5-0.7) 0.7 (0.6-0.8) 0.6 (0.5-0.7)
Vietnam 0.7 (0.6-0.8) | 0.6 (0.5-0.7) 0.7 (0.6-0.8) 0.6 (0.5-0.7)
Thailand 0.7 (0.6-0.9) 0.6 (0.5-0.7) 0.7 (0.6-0.8) 0.6 (0.5-0.7)
Myanmar 0.7 (0.6-0.8) | 0.6 (0.5-0.7) 0.7 (0.6-0.8) 0.6 (0.5-0.7)
East Asia 0.6 (0.5-0.7) 0.5 (0.4-0.5) 0.6 (0.5-0.7) 0.5 (0.4-0.5)
China 0.6 (0.5-0.7) | 0.5(0.4-0.5) 0.6 (0.5-0.7) 0.5 (0.4-0.5)
Central Asia 0.8 (0.7-0.9) 0.6 (0.5-0.7) 0.8 (0.7-0.9) 0.6 (0.5-0.7)
South Asia 0.8(0.7-0.9) | 0.6 (0.6-0.7) 0.8 (0.7-0.9) 0.6 (0.5-0.7)
India 0.8(0.7-0.9) | 0.6 (0.6-0.7) 0.8 (0.7-0.9) 0.6 (0.5-0.7)
Pakistan 0.8(0.7-0.9) | 0.6 (0.6-0.7) 0.8 (0.7-0.9) 0.6 (0.5-0.7)
Bangladesh 0.8(0.7-0.9) | 0.6 (0.5-0.7) 0.8 (0.7-0.9) 0.6 (0.6-0.7)
Oceania 0.7 (0.5-0.8) | 0.5 (0.4-0.6) 0.7 (0.5-0.8) 0.5 (0.4-0.6)
Australasia 1(0.8-1.1) 0.8 (0.7-0.9) 1(0.8-1.1) 0.8 (0.7-0.9)
High-income North America 0.8 (0.7-0.9) 0.7 (0.6-0.8) 0.8 (0.7-0.9) 0.7 (0.6-0.8)
United States of America 0.8(0.7-0.9) | 0.7 (0.6-0.8) 0.8 (0.7-0.9) 0.7 (0.6-0.8)
Andean Latin America 0.9 (0.7-1) 0.7 (0.6-0.8) 0.9 (0.7-1) 0.7 (0.6-0.8)
Central Latin America 1(0.8-1.1) 0.8 (0.7-0.9) 1(0.8-1.1) 0.8 (0.7-0.9)
Mexico 1(0.8-1.1) 0.7 (0.6-0.9) 1(0.8-1.1) 0.7 (0.6-0.9)
Southern Latin. America 0.9 (0.8-1) 0.6 (0.6-0.7) 0.9 (0.8-1) 0.7 (0.6-0.7)
Tropical Latin America 0.8 (0.7-0.9) 0.7 (0.6-0.8) 0.8 (0.7-1) 0.7 (0.6-0.8)
Brazil 0.8 (0.7-1) 0.7 (0.6-0.8) 0.8 (0.7-1) 0.7 (0.6-0.8)
Caribbean 0.9 (0.7-1) 0.7 (0.6-0.8) 0.9 (0.8-1) 0.7 (0.6-0.8)
Western Europe 0.8(0.7-0.9) | 0.6 (0.5-0.6) 0.8 (0.7-0.9) 0.6 (0.5-0.6)
Germany 0.8(0.7-0.9) | 0.5(0.4-0.6) 0.8 (0.7-1) 0.5 (0.4-0.6)
France 0.8 (0.7-1) 0.6 (0.5-0.7) 0.8 (0.7-1) 0.6 (0.5-0.7)
United Kingdom 0.8 (0.7-1) 0.6 (0.5-0.7) 0.8 (0.7-0.9) 0.6 (0.5-0.7)
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Italy 0.9 (0.7-1) 0.6 (0.5-0.7) 0.8 (0.7-1) 0.6 (0.5-0.7)
Central Europe 0.8 (0.7-0.9) 0.6 (0.5-0.7) 0.8 (0.7-0.9) 0.6 (0.5-0.7)
Eastern Europe 0.8(0.7-0.9) | 0.6 (0.5-0.7) 0.8 (0.7-0.9) 0.6 (0.5-0.7)

Russia 0.8(0.7-0.9) | 0.6(0.5-0.7) 0.8 (0.7-0.9) 0.6 (0.5-0.7)
North Africa and Middle East 0.9 (0.8-1) 0.7 (0.6-0.8) 0.9 (0.8-1) 0.7 (0.6-0.8)

Egypt 0.9 (0.8-1) 0.7 (0.6-0.8) 0.9 (0.8-1) 0.7 (0.6-0.8)

Iran 0.9 (0.8-1) 0.7 (0.6-0.8) 0.9 (0.8-1) 0.7 (0.6-0.8)

Turkey 0.9 (0.8-1) 0.7 (0.6-0.8) 0.9 (0.8-1) 0.7 (0.6-0.8)
Central Sub-SaharanAfrica 0.8 (0.7-0.9) 0.6 (0.6-0.7) 0.8 (0.7-0.9) 0.6 (0.6-0.7)

Democratic Republic of the

Congo 0.8(0.7-0.9) | 0.6(0.6-0.7) 0.8 (0.7-0.9) 0.6 (0.5-0.7)
Eastern Sub-Saharan Africa 0.8 (0.7-0.9) 0.6 (0.6-0.7) 0.8 (0.7-0.9) 0.6 (0.6-0.7)

Ethiopia 0.8(0.7-0.9) | 0.6(0.5-0.7) 0.8 (0.7-0.9) 0.6 (0.6-0.7)
Southern Sub-Saharan Africa 0.8 (0.7-0.9) 0.6 (0.6-0.7) 0.8 (0.7-0.9) 0.6 (0.5-0.7)

South Africa 0.8(0.7-0.9) | 0.6(0.6-0.7) 0.8 (0.7-0.9) 0.6 (0.5-0.7)
Western Sub-Saharan Africa 0.8 (0.7-0.9) 0.6 (0.6-0.7) 0.8 (0.7-0.9) 0.6 (0.6-0.7)

Niger 0.8(0.7-0.9) | 0.6 (0.5-0.7) 0.8 (0.7-0.9) 0.6 (0.5-0.7)

Table formulated based on data presented elsewhere (7); past-year prevalence estimates presented.

Figure legends

Fig. 1. Flow chart summarizing findings from the systematic literature review of epidemiological data

for bipolar disorder.

Fig. 2. Global prevalence rates of bipolar disorder in 2013, by age.

Fig. 3. Prevalence.rates of bipolar disorder in 2013, by age and sex, compared to other Global

Burden of Disease Study 2013 (GBD 2013) mental disorders common in adulthood.

Fig. 4. Bipolar disorder disability-adjusted life years (DALYs) in 2013, by age and sex.
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