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Abstract: Bipolar disorder (BD) is a mood disorder with subtypes characterized by episodes 
of mania, hypomania, and/or depression. BD is associated with substantial economic burden, 
and the bipolar I disorder (BD-I) subtype is associated with high medical costs. This review 
further evaluated the economic burden of BD and BD-I in the United States (US), describing 
health-care resource utilization (HCRU) and sources of direct medical and indirect costs. 
Data were obtained from systematic searches of MEDLINE®, EMBASE®, and National 
Health Service Economic Evaluation Database. Citations were screened to identify primary 
research studies (published 2008–2018) on the economic burden of BD/BD-I or its treatment 
in real-world settings. Reported costs were converted to 2018 US dollars. Of identified 
abstracts (N=4111), 56 studies were included. The estimated total annual national economic 
burden of BD/BD-I was more than $195 billion, with approximately 25% attributed to direct 
medical costs. Individuals with BD/BD-I used health-care services more frequently and had 
higher direct medical costs than matched individuals without the disease. Drivers of higher 
direct costs included frequent psychiatric interventions, presence of comorbid medical/ 
psychiatric conditions, and both suboptimal medication adherence and clinical management. 
Indirect costs (eg, unemployment, lost work productivity for patients/caregivers) accounted 
for 72–80% of the national economic burden of BD/BD-I. Different definitions for study 
populations and cost categories limited comparisons of economic outcomes. This review 
builds on existing literature describing the economic burden of BD and confirmed cost 
drivers of BD/BD-I. Improved clinical management of BD/BD-I and associated comorbid-
ities, together with better medication adherence, may reduce health-care costs and improve 
patient outcomes.
Keywords: cost of illness, health care costs, indirect costs, mania, mood disorder, resource 
utilization

Introduction
Bipolar disorder (BD) is a severe and complex mental health disorder composed of 
different subtypes that present variably. The disorder is characterized by shifts in 
mood (ie, alternating periods of elation, irritability, and depression), energy, and 
behavior.1,2 The lifetime prevalence of BD is estimated to be 4.4% in the United 
States (US), with most cases emerging during adolescence or early adulthood.3 BD 
is a leading cause of disability among young people,2,4 and is associated with 
impairments that negatively impact personal, social, and occupational functioning, 
and reduce quality of life.1,2,5-8

Prior reviews of cost of illness studies have found a substantial economic 
burden associated with BD, and that cost estimates for the disorder vary 
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considerably across studies. For example, one analysis 
estimated the per-person total lifetime costs of BD in the 
US ranged from $11,720 for a single manic episode to 
$624,785 for a disease course marked by nonresponsive/ 
chronic episodes (1998 US dollars [USD]).9 Sources of 
direct health-care costs for individuals with BD include 
medical expenses associated with psychiatric care (both 
inpatient and outpatient), treatment (pharmacological and 
non-pharmacological), and emergency room (ER) visits.-
6,9-11 Persons with BD tend to have higher rates of comor-
bid medical (eg, metabolic syndrome, hypertension) and 
psychiatric (eg, substance use disorder, anxiety) condi-
tions, which contribute to higher utilization of general 
medical services compared to the general population.1,12- 

15 Fewer studies have examined indirect costs (eg, expen-
ditures associated with reduced work productivity, use of 
caregivers) for those with BD;6,10,16 yet, their impact is 
sizable with losses in work productivity previously esti-
mated to represent 20% to 94% of the total societal cost 
of BD.6

Bipolar I disorder (BD-I) is a subtype of BD in which 
individuals experience one or more manic episodes, and 
accounts for approximately one-quarter of all cases of 
BD.3,17 The disease course for BD-I is typically chronic 
and is associated with significant functional disability and 
premature mortality.3,5,18-20 Some evidence suggests that 
BD-I may also be associated with higher direct medical 
costs compared to other subtypes of BD; however, the 
reasons for this are poorly understood.6 Few studies have 
elucidated the different drivers that may contribute to 
greater cost burden for those living with BD, in general, 
and those with BD-I, specifically.

The objective of this systematic review is to provide an 
updated report of the economic burden of BD in the US, 
including a broader spectrum of cost and/or health-care 
resource use (HCRU) estimates compared with previous 
reviews.6,10 Direct and indirect costs of the disorder are 
summarized, and drivers of these costs are identified. 
Where specific data existed for BD-I, these estimates are 
reported separately from those for BD overall. While BD-I 
has been associated with higher direct medical costs com-
pared with other BD subtypes,6 this review examines 
broader cost outcomes and drivers of these costs specifi-
cally for patients with BD-I.

Materials and Methods
MEDLINE®, MEDLINE® in-process, EMBASE®, and 
National Health Service Economic Evaluation Database 

(NHS EED) databases were searched for primary research 
studies published between 1 January 2008 and 9 July 2018 
on the economic burden of BD and BD-I in the US. Search 
strategies combined terms related to disease and outcomes 
and were limited to English-language publications only. 
The full search strategies and search terms are available in 
the electronic supplementary materials Tables 1 and 2.

The start year (2008) was selected because it captured a 
decade of published literature at the time the review was 
conducted. From 2008 to 2018, several new medications 
became available for the treatment of BD/BD-I21 and multi-
ple international guidelines, including a major North 
American clinical guideline, were revised.22–28 In addition, 
two federal laws were passed in 2008 and 2010 (Mental 
Health Parity and Addictions Equity Act [MHPAEA] and 
Affordable Care Act [ACA], respectively) that substantially 
changed the insurance landscape and availability of mental 
health benefits in the US.29 Given these collective events, 
conducting an updated review to understand the contempor-
ary economic burden of BD/BD-I in the US was warranted.

Publications were included if the population of interest 
was adults with BD (generally or not otherwise specified) or 
BD-I, and the economic burden of the disorder or its treat-
ment in the US was reported or could be derived. Economic 
burden was defined broadly; studies that discussed patterns 
of HCRU without cost estimates and papers that described 
other economic impacts associated with BD or BD-I (eg, 
workplace productivity, disability) were included in this 
review. Inclusion was restricted to studies conducted in a 
real-world setting (ie, not randomized controlled trials) and 
studies that included cohorts of at least 100 patients. Studies 
that focused on bipolar depression only, or on subtypes other 
than BD-I, were excluded, as were case reports and cost- 
effectiveness analyses and similar economic evaluations of 
specific medications. Reviews were not included but their 
bibliographies were screened for relevant studies.

Citations from all database searches were combined; 
duplicates and excluded publication types (eg, randomized 
controlled trials, case reports) were flagged electronically 
and removed. Titles and abstracts for the remaining arti-
cles were screened by one reviewer, with independent 
review by a second reviewer if inclusion/exclusion was 
unclear. Inclusion was confirmed by review of full-text 
publications by one reviewer, with queries resolved by 
discussion with a second reviewer. Data from included 
studies were extracted into a structured spreadsheet by 
two reviewers, and disagreements were resolved by con-
sensus. Data specific to BD-I were extracted separately 
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wherever possible. The extraction spreadsheet was orga-
nized to capture discrete categories of economic outcomes 
to facilitate descriptive summary of the findings for this 
review. The methodological characteristics of included 
cost of illness studies were assessed with the checklist 
utilized by Kleine-Budde et al,10 and these results are 
included in the electronic supplementary materials Tables 
4 and 5 .

Costs were converted to a common year currency 
(2018 USD) using the Consumer Price Index (CPI) for 

Medical Care.30 If cost-year was not reported in a study, it 
was assumed to be the last year of the observation period 
mentioned in the source publication.

Results
Literature Search Results
A total of 4111 abstracts were identified. Following screen-
ing, 99 articles were selected for full-text review. After 
inclusion and exclusion criteria were applied, 56 articles 
were included in the review. Thirteen studies (23.2%) 

Abstracts from Database Searches (EMBASE, 
PubMed, NHS EED) (n=4,111)

Titles/Abstracts Screened (n=1,582)

Inclusion/Exclusion Criteria 
Applied

1,483 Excluded After 
Title/Abstract Screen

483-off-topic;
386-study population;

206-geography;
227-methods/design;
137-sample size<100;

43-type of publication/not 
original research

1-duplicate citations
Unique Articles Retrieved 

for Full Text Review 
(n=99)

Inclusion/Exclusion 
Criteria Applied

Articles Retrieved 
from Other Sources 

(n=16)
53 Articles Excluded After 

Full Text Review
25-off-topic or no relevant data;

24-geography;
3-sample size<100;
1-methods/design

6 Articles Excluded 
During Data Extraction for 

No Relevant Data

Articles Included for Data Extraction 
(n=62)

2,529 Excluded as 
Non-Relevant/Duplicates

Included Articles 
(n=56)

Figure 1 PRISMA diagram showing the literature search process. 
Notes: The 2529 records excluded prior to title/abstract review were eliminated electronically by identifying duplicate citations (eg, records with duplicate identifiers or 
citation data fields) and publications indexed for excluded types of publications (eg, randomized controlled trials, case reports). The step “articles retrieved from other 
sources” refers to papers identified from bibliographic review and other known, relevant research papers. 
Abbreviations: BOI, burden of illness; NHS EED, National Health Service Economic Evaluation Database; PRISMA, Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses.
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reported data specific to BD-I, whereas the other 43 studies 
(76.8%) reported data on BD (generally or not otherwise 
specified). The study selection process is shown in Figure 1.

Of the 56 included studies, 30 studies (54%) reported cost 
data. The assessment of methodological characteristics of 
these studies found that most reported their data sources 
and analysis perspective; however, only 15 studies (50%) 
reported the monetary value of all HCRU and 13 studies 
(23%) provided separate information about the number of 
services (eg, health-care) and costs for the cost categories 
described. Inclusion of sensitivity analyses in these cost 
studies was uncommon. Of the papers not reporting cost 
data, 4 studies (7%) reported on HCRU, and 22 studies 
(39%) described other topics associated with economic bur-
den (eg, work productivity, caregiver burden).

The electronic supplementary materials Tables 3–5 
provide a list of all studies included in this review and 
the assessment of methodological characteristics for the 
cost studies identified.

Total National Economic Burden
Two studies estimated national costs using prevalence data 
for BD-I and bipolar II disorder (BD-II) in the US popula-
tion. Cloutier et al estimated the total annual costs of BD-I 
in the US at $219.1 billion, corresponding to an average of 
$88,443 per person with BD-I per year. This figure 
included $50.9 billion in direct health-care costs (ie, med-
ical and pharmacy); $9.7 billion in direct non-healthcare 
costs (eg, BD-related substance use disorder, criminal 
justice involvement for those who commit or are victims 
of crime, prevention/research costs); and $158.5 billion in 
indirect costs (eg, loss of work productivity or premature 
mortality). The excess costs of BD-I (the difference 
between costs incurred by individuals with and without 
BD-I) were reported to be $129.9 billion annually, an 
average of $52,413 per person with BD-I per year. Total 
costs for individuals with BD-I were 2.46 times greater 
than for controls without BD-I.31

A second study estimated the total annual cost burden 
of BD-I and BD-II at $194.8 billion, including direct costs 
of $39.6 billion and indirect costs of $155.2 billion. 
However, the author explicitly acknowledged that these 
cost estimates were likely to be substantially underesti-
mated, due to certain assumptions on which the analysis 
was based (eg, prevalence figures that did not include all 
subtypes of BD; direct and indirect cost estimates sourced 
from a 20-year-old cost analysis; the assumption that BD-I 

and BD-II are equally costly disorders; pharmacy costs 
that only included lithium).32

Direct Health-Care Costs
Seventeen studies (two for BD-I, 15 for BD) reported on 
direct all-cause and/or mental health-related costs 
(Table 1). Some cost estimates for cohorts with BD were 
higher and spanned a wider range than those reported for 
patients with BD-I. Several factors may contribute to this 
variation, including methodological differences between 
studies, consideration of different cost components (eg, 
inclusion of emergency room or other costs), and differ-
ences in clinical management and available treatments 
during the periods studied (2004 to 2007 for BD-I and 
1998 to 2014 for BD, respectively).

All-Cause Health-Care Costs
Fourteen studies (two for BD-I, 12 for BD) provided 
estimates of annual all-cause direct health-care costs 
(Table 1). Among cohorts with a BD-I diagnosis, annual 
all-cause direct health-care costs varied from $11,239 to 
$19,446 per-person-per-year (PPPY).33,34 Estimates of 
annual all-cause direct costs reported for patients with 
BD spanned a wider range, from $11,051 to $46,971 
PPPY.35,36

A retrospective study of commercial health-care claims 
reported that PPPY all-cause health-care costs (ie, inpatient, 
outpatient, prescription medications) for individuals with BD 
were about four times higher than for matched individuals 
with no mental health disorders and no psychotropic medica-
tion use ($19,131 [BD] vs $4706 [no mental health 
disorders]).12 A separate study reported that individuals in an 
employer-based health plan diagnosed with BD had higher all- 
cause, mean per-member-per-month health-care costs than 
those with diabetes, depression, asthma, or coronary artery 
disease. This was largely due to higher costs for medications 
and psychiatric care (inpatient and outpatient) among those 
with BD. Only individuals diagnosed with both diabetes and 
coronary artery disease had higher all-cause health-care costs 
than those with BD. Sixty-four percent of total costs for the 
BD group were incurred by a small subgroup (20%) of 
patients; who were more likely to be female, have frequent 
hospital stays, and have a higher number of comorbidities.37

In a cohort of community-dwelling dual-eligible 
Medicare/Medicaid beneficiaries with a mental health dis-
order in 2005, individuals with a diagnosis of BD had 34% 
higher medical care costs, and 59% higher prescription 
drug expenditures than those without a diagnosis of BD. 
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Among members of this group who used Medicaid-paid 
community-based long-term care services (eg, in-home 
services), a diagnosis of BD was associated with 5% 
higher medical care costs, 15% higher long-term care 
costs, and 55% higher prescription drug expenditures 
than those without a diagnosis of BD. The authors reported 
a similar pattern for individuals who resided in Medicaid- 
paid institutional (eg, nursing home) long-term care facil-
ities, noting the increased medication costs relative to 
those with other mental health diagnoses were expected 
due to this population’s greater reliance on pharmacother-
apy and having more comorbid conditions.38

Costs Related to Mental Health Care and Psychiatric 
Hospitalization
Eleven studies (two for BD-I, nine for BD) evaluated 
mental health-related costs (Table 1). These studies esti-
mated that annual mental health-related costs totaled 
between $4521 and $9132 PPPY for individuals with 
BD-I33,34 and between $6374 and $21,523 PPPY for indi-
viduals with BD.35,39

Two studies examined the cost of psychiatric hospitaliza-
tion. The first estimated the cost of a psychiatric hospitaliza-
tion in patients with BD-I to be $9544.40 This figure is within 
the range reported by Stensland et al, who reported that the 
average cost of community hospital-based inpatient psychia-
tric care for patients with BD was $1159 to $1262 per day, 
depending on payer, with an average length of stay between 
5.5 days (uninsured) and 9.4 days (Medicare).41

Health-Care Resource Utilization
HCRU was reported in four studies (Table 2); however, no 
study reported data specific to patients with BD-I. A diag-
nosis of BD was associated with high use of outpatient, 
inpatient, emergency, pharmaceutical, medical, and mental 
health services (eg, psychotherapy, BD-related acute care).

One study found that having a BD diagnosis increased the 
odds of being a “high-use consumer” of health care by 70% 
relative to a diagnosis of depression (“high-use” was defined as 
using inpatient, mental health ER services, or crisis residential 
visits three or more times in a fiscal year).42 Another study 
found individuals with a diagnosis of BD had greater HCRU 

Table 1 Direct Health-Care Costs (Annualized, per Person, 2018 USD)

Cohort Data Source Study Study 
Period

Services Included All-Cause Costs Mental Health 
Costs

Inpatient, 
Outpatient, 
Pharmacy

Emergency 
Room

Other 
Services†

BD-I Commercial 

claims

Bagalman et al, 201133 * 2004–2007 ● $12,913–$19,446 $4521–$9132

Medicaid claims Durden et al, 201034* 2004–2006 ● ● $11,239– $15,699 $4823–$8299

BD Commercial 

claims

Busch et al, 201344 ** 1999–2002 ● ● – $6580

Centorrino et al, 200912 2004–2005 ● ● $19,131 –

Guo et al, 200846 1998–2002 ● ● ● $21,707 $7163

Jing et al, 200935 2003–2006 ● ● $37,958–$46,791 $10,545–$21,523

Pelletier et al, 201356 2007–2008 ● $27,665–$29,842 –

Stensland et al, 201048 1999–2005 ● $14,892–$17,568 –

Williams et al, 201137 2004–2007 ● $21,694 –

MCO claims Haskins et al, 201039 1999–2005 ● – $6374–$15,189

Stensland et al, 201077 2002–2003 ● $17,201–$37,489 –

Tohen et al, 201736 2012–2014 ● ● $11,051–$16,953 $8540–$12,603

Medicaid claims Qiu et al, 200958 2000–2005 ● ● $21,563–$25,328 $6830–$7179

Qiu et al, 201059 2000–2005 ● ● $20,500–$24,049 $6915–$9507

Rascati et al, 201157 2002–2008 ● $25,110 $15,036

Seabury et al, 201478 2001–2008 ● $24,209 –

State agencies Robertson et al, 201579 2006–2007 ● ● – $15,234– 

$17,753***

Notes: *Includes deductibles and co-payments; **limited to those with resource use; ***Costs over a 2-year period; – denotes not reported. †Other services include the 
use of intermediate care or skilled nursing facility, home-based care, ambulance, and laboratory tests. 
Abbreviations: BD, bipolar disorder; BD-I, bipolar I disorder; MCO, managed care organization; USD, US dollars.
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compared to age- and gender-matched individuals with no 
mental health disorders or psychotropic medication use, with 
the greatest increases reported for acute care services. The 
percentage of patients in the BD cohort with an inpatient 
admission was four times higher (22.4% vs 5.0%) and the 
percentage of BD patients with ER visits was more than 
twice as high (37.0% vs 14.8%) than the matched cohort. 
Increased use of outpatient visits (99.9% vs 95.0%) and pre-
scription drugs (97.5% vs 82.0%) was reported for those with 
BD relative to the matched cohort.12 Two other studies provid-
ing descriptive data for annual HCRU among commercially 
insured patients with BD43,44 and are summarized in Table 2.

Drivers of Direct Health-Care Costs
Eleven studies reported factors that were associated with 
either increased or decreased direct health-care costs in indi-
viduals with BD-I or BD. Factors associated with increased 

direct health-care costs included having frequent psychiatric 
interventions (ie, hospitalization, ER visit), the presence of 
comorbid medical and psychiatric conditions, nonadherence 
to BD-related medication, approach to pharmacotherapy (eg, 
use of certain combination treatments), and suboptimal clin-
ical management due to a misdiagnosis of unipolar depres-
sion following a BD diagnosis.12,33,34,37,39,45-50

Frequent Psychiatric Intervention
Three studies (two for BD-I, one for BD) examined 
patients who had “frequent psychiatric intervention” 
(FPI) over a 12-month period (Year 1), evaluating their 
health-care costs over the subsequent 12-month period 
(Year 2), relative to patients without FPI. Two studies 
defined FPI as ≥2 ER visits or hospitalizations with a 
principal diagnosis of BD, addition of a new medication 
to the first observed treatment regimen, or ≥50% increase 

Table 2 Health-Care Utilization (Annualized) in Cohorts with BD

Study Study Design 
[Sample] 
Evaluation Period

Brief Methods and Key Findings

Baldessarini 

et al, 200843

Retrospective study 

[N=7406 (55.4% BD-I)] 
1 year

Described annual mean (per person) medical service use in the 12 months prior to 

initial psychotropic prescription for BD in a commercially-insured sample.
● Outpatient care: 19.6 visits (23% BD-related)
● ER use: 1.3 visits (32% BD-related)
● Hospitalizations: 0.47 episodes (47% psychiatric), mean days: 3.11

Busch et al, 

201344

Retrospective study 

[N=1104 (any BD)] 
1 year

Described annual mean (per person) mental health/SUD service use among BD patients 

in a commercially-insured sample.
● Outpatient care: psychotherapy (61.6% use; 10.8 visits); medication management 

(48.4% use; 4.6 visits)
● % patients with any mental health/SUD hospitalization: 7.6%, mean inpatient days: 

16.1% patients with any mental health/SUD prescription: 89.2%

Centorrino 

et al, 200912

Retrospective study 

[N=28,531 (any BD) vs N=85,593 (no 

mental health disorder)] 
1 year

Compared prevalence of metabolic conditions and health care costs between 

individuals with BD vs age-/sex-matched individuals with no mental health disorder. The 

BD cohort had a higher prevalence of metabolic comorbidities, which contributed to 
significantly greater rates of medical service use (p<0.0001 all comparisons). 

Annual medical service use (BD vs no mental health disorder):
● Inpatient admission (22.4% vs 5.0%)
● ER visit (37.0% vs 14.8%)
● Outpatient visit (99.9% vs 95.0%)
● Prescription drug use (97.5% vs 82.0%)

Lindamer 

et al, 201242

Retrospective study 

[N=1215 (calculated; 12% any BD of 
N=10,128)] 

4 years

Examined factors associated with high utilization of acute mental health services 

(defined as ≥3 acute care episodes) from analyses of records from a regional public 
mental health services database.
● Across mental health diagnoses in the sample, 20% of enrollees were classified as 

high utilizers in one or more years.
● BD and other psychotic disorder diagnoses increased the likelihood of being a high 

utilizer by ~70% compared to a depression diagnosis (OR 1.71; p<0.0001).

Abbreviations: BD, bipolar disorder; BD-I, bipolar I disorder; ER, emergency room; OR, odds ratio; SUD, substance use disorder.
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in BD medication dose, within a 12-month period.33,34 The 
third study utilized a similar definition for FPI but speci-
fied a frequency of ≥4 such events within a 12-month 
period.39 FPI was common, with a prevalence of 40% to 
53% in BD-I cohorts33,34 and 52.5% in a group with BD-I 
or BD-II.39 Compared to those without FPI, individuals 
who had FPI incurred greater mental health-related and 
all-cause medical costs in the year following the FPI 
(Table 3). They also had a 3.7-fold higher risk of 

subsequent mental health hospitalization and 3.1-fold 
higher risk of subsequent ER visits in the year following 
the FPI.34

Comorbidities
Seven studies (two for BD-I, five for BD) reported on the 
economic burden of comorbidities among individuals with 
the disorder (Table 4). Across studies, cardiometabolic 
comorbidities (eg, hyperglycemia or diabetes, 

Table 3 Frequent Psychiatric Intervention

Study Study Design 
[Sample] 
Evaluation 
Period

Definition of FPI Key Findings

Bagalman 
et al, 

201133

Retrospective 
study 

[N=19,191 (BD-I)] 

1 year

Having ≥2 clinically significant events during the 12- 
month identification period (Year 1) after the first 

observed diagnosis of BD-I. A clinically significant 

event included ER visits or hospitalizations with a 
principal diagnosis of BD (any type), addition of a new 

medication to the first observed treatment regimen, 

or ≥50% increase in BD medication dose.

● In Year 1, prevalence of FPI was 40%.
● Of patients with FPI in Year 1, 22% also had FPI in 

Year 2.
● BD-I patients with FPI (vs without) in Year 1 had 

greater mental health-related costs ($9132 vs $4521 
PPPY) and all-cause costs ($19,446 vs $12,913 

PPPY) in Year 2.
● Patients with FPI (vs without) in Year 1 had signifi-

cantly more mental health-related hospitalizations 

(14.6% vs 2.8%) in Year 2 with a longer mean length 

of stay (11.7 vs 8.2 days; all p<0.001).

Durden 

et al, 
201034

Retrospective 

study 
[N=5527 (BD-I)] 

1 year

● In Year 1, prevalence of FPI was 53%.
● Of patients with FPI in Year 1, 29% also had FPI in 

Year 2.
● BD-I patients with FPI (vs without) in Year 1 had 

higher adjusted mental health-related ($8299 vs 

$4823 PPPY) and all-cause costs ($15,699 vs 
$11,239 PPPY) in Year 2.

● In Year 2, patients with FPI had 3.7-times greater 

odds of mental health-related hospitalization and 
3.1-times greater odds of mental health-related ER 

visit than patients without FPI.

Haskins 

et al, 
201039

Retrospective 

study 
[N=632 (BD-I or 

BD-II)] 

7 years, max

Having ≥4 clinically significant events requiring 

intervention in any 12-month period. A clinically 
significant event was defined as a BD-related ER visit, 

inpatient psychiatric hospitalization, or a change in 

psychotropic medication associated with psychiatric 
symptoms.

● In Year 1, prevalence of FPI was 52.5%.
● BD patients with FPI (vs without) in Year 1 had 

higher mental health-related costs ($15,189 vs 
$6374 PPPY) in Year 2.

● Inpatient hospitalization accounted for the greatest 

percentage of direct mental health-related costs 
(43.7% of total direct costs) for patients with FPI in 

Year 2.
● Mean days hospitalized were greater for the patients 

with FPI (5.5 days) compared to those without FPI 

(1.7 days; p=0.0001).

Notes: All three studies identified patients who had FPI over a 12-month period (Year 1) and examined health care costs for these patients over the subsequent 12-month 
period (Year 2) relative to patients without FPI. Costs adjusted to 2018 US dollars. 
Abbreviations: BD, bipolar disorder; BD I, bipolar I disorder; BD II, bipolar II disorder; ER, emergency room; FPI, frequent psychiatric interventions; max, maximum; PPPY, 
per patient per year.
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Table 4 Economic Impact of Comorbidities in Persons with BD

Study Study Design 
[Sample] 
Evaluation Period

Key Findings

Bagalman 

et al, 201133

Retrospective study 

[N=19,191 (BD-I)] 
1 year

● Patients with FPI in Year 1 incurred significantly increased mental health-related and 

all-cause acute medical care costs and outpatient visits in the following year relative to 
those without FPI.

● The FPI group had greater comorbidity burden relative to the patients without FPI. 

Comorbidities that were significantly higher for the FPI group (vs without FPI) 
included mean CCI (0.46 vs 0.38) and a higher prevalence of comorbid depression 

(45.2% vs 28.8%), hypertension (39.8% vs 34.6%), anxiety disorder (17.6% vs 9.0%), 

substance-abuse disorder (14.3% vs 4.0%), and schizophrenia (9.3% vs 3.6%) (all 
p<0.001).

Centorrino 
et al, 200912

Retrospective study 
[N=28,531 (any BD) vs N=85,593 (no 

mental health disorder)] 

1 year

● Prevalence of metabolic comorbidities was significantly greater for the BD cohort vs 

no mental health disorder (37% vs 30%, p<0.0001) contributing to direct medical 
costs that were four times higher in persons with BD vs no mental health disorder 

($19,131 vs $4706 [PPPY]).
● Direct medical and pharmacy costs (PPPY) to treat metabolic conditions were 

approximately twice as high for persons with BD vs no mental health disorder 

(medical: $796 vs $349; pharmacy: $856 vs $451).

Correll et al, 

201750

Retrospective study 

[N=124,803 (any BD)] 

30-days post-index hospitalization

● Cardiometabolic comorbidity burden was high among hospitalized patients with an 
inpatient diagnosis of BD (60.5% had ≥1 comorbidity and 33.4% had ≥2 

comorbidities).
● In this inpatient sample, each additional cardiometabolic comorbidity was associated 

with:
● Direct costs that were higher by 12.3% (medical), 26.6% (pharmacy), and 13.4% (total; 

all p<0.0001).
● Significantly higher in-hospital mortality rate, longer hospital stays, and greater like-

lihood of 30-day readmission for any cause (all p<0.001).

Durden et al, 

201034

Retrospective study 

[N=5527 (BD-I)] 

1 year

● Over a 1-year period, higher (vs lower) comorbidity burden in patients with FPI (vs 
without FPI) was associated with higher total medical and psychiatric costs, and 

higher probability of mental health-related hospitalization and mental health-related 

ER visit in a Medicaid sample.
● In the cost analysis, comorbidity factors associated with higher total costs for those 

with FPI included having a higher mean CCI score and having hypertension or 

dyslipidemia.
● Overall, the FPI group had greater comorbidity burden relative to the patients with-

out FPI. Patients with FPI had significantly higher mean CCI (0.59 vs 0.45) and a 

significantly higher prevalence of comorbid depression (41.3% vs 25.0%), hypertension 
(39.8% vs 33.9%), anxiety disorder (29.0% vs 14.7%), dyslipidemia (25.3% vs 22.4%), 

and substance use disorder (22.0% vs 8.0%) relative to patients without FPI (p<0.001 

for all except dyslipidemia [p=0.012]).

Guo et al, 

200846

Retrospective study 

[N=67,862 (any BD)] 
5 years, max

● Comorbid conditions (psychiatric and medical) accounted for 67% of treatment costs 

for patients with BD in a commercially insured plan.
● The five comorbidities resulting in the highest treatment cost rate ratios (RR) for BD 

patients were personality disorder (RR=1.65); eating disorder (RR=1.48); other 

mental health disorders (RR=1.32); alcohol abuse (RR=1.30); and substance use 

disorder (RR=1.28).

(Continued)
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cardiovascular disease, dyslipidemia, hypertension, and 
obesity) and psychiatric comorbidities (eg, substance/alco-
hol abuse, anxiety disorder) were associated with higher 
medical care costs and/or increased HCRU in patients with 
the disorder.

Patients with FPI incurred significantly higher med-
ical care costs and had significantly greater comorbidity 
burden compared to those without FPI.33,34,39 

Comorbidities with significantly higher prevalence rates 
in patients with FPI included anxiety disorder, substance 
use disorder, and depressive disorder. Additionally, in 
the two studies of BD-I populations, patients with FPI 
had significantly higher comorbidity scores and signifi-
cantly greater rates of hypertension and dyslipidemia.-
33,34 In a cost analysis by Durden et al, these three 
factors were associated with the higher total annual 
adjusted all-cause medical costs for patients with FPI 
relative to those without FPI.34

Studies of BD in general also reported that comorbidities 
contribute significantly to the economic burden of BD. Guo 
et al estimated that 33% of PPPY direct health-care costs 
were related to the treatment of BD, while the remaining 67% 
were attributable to treatment of psychiatric (eg, substance/ 
alcohol use disorders, personality disorder) and medical (eg, 
obesity, diabetes) comorbidities.46 Similarly, analyses of 
health-care claims from an employer-based health plan 
found that health-care costs associated with BD were driven, 
in part, by patients’ comorbidity burden.37

Another two studies reported associations between car-
diometabolic comorbidity burden and increased acute care 
HCRU and costs for BD patients. In an evaluation of 
administrative hospital data for 30 days post-discharge, 
60.5% of patients with an inpatient diagnosis of BD had 
at least one cardiometabolic comorbidity, and 33.4% had 
two or more. Those with one or more cardiometabolic 
conditions (vs none) had an increased likelihood of hospi-
tal readmission in the 30 days post-discharge, higher costs, 
longer lengths of stay, and higher in-hospital mortality.50 

Centorrino et al reported that individuals with BD had 
significantly more metabolic comorbidities than matched 
individuals from the general population (prevalence 37% 
vs 30%, p<0.0001). This was reflected in significantly 
higher medical service, particularly due to inpatient admis-
sions, ER visits, and prescription costs for these conditions 
in the BD cohort.12

Adherence to BD-Related Medication
Six studies (one for BD-I, five for BD) reported on economic 
aspects of adherence to BD-related medications, using var-
ious definitions of adherence.40,45,51-54 Suboptimal adher-
ence to BD medication was common. In a claims database 
study, only 35.3% of individuals with BD were adherent as 
measured by medication possession ratio (MPR) ≥0.80 over 
12 months.53 Individuals with lower antipsychotic adher-
ence, as measured by MPR, had higher direct health-care 
costs in the form of inpatient and outpatient mental health- 
related HCRU and expenditures.40,45,51,52 For example, one 

Table 4 (Continued). 

Study Study Design 
[Sample] 
Evaluation Period

Key Findings

Haskins et al, 
201039

Retrospective study 
[N=632 (BD-I or BD-II)] 

7 years, max

● Patients with FPI incurred more than twice the mental health-related costs over a 1- 

year period compared to those without FPI.
● The patients with FPI (vs without) had a significantly higher percentage of psychiatric 

comorbidities. The five comorbidities that were more prevalent in patients with FPI 

were anxiety disorders (40.4% vs 25.7%), depressive disorders (38.6% vs 23.7%), 
personality disorders (31.9% vs 10.0%), substance use disorder diagnosis (39.8% vs 

28.0%), and alcohol use disorder (24.4% vs 17.7%) (all p<0.0001 except substance use 

disorder [p-0.0019] and alcohol use disorder [p=0.387]).

Williams et al, 

201137

Retrospective study 

[N=122 (any BD)] 
4 years

● In this sample of commercially insured individuals, patients with BD who represented 

the top 20% of per person monthly health-care costs averaged more comorbid 

conditions (1.17) vs those who accounted for the bottom 80% (0.42).
● Diabetes was the predominant comorbidity in the patient group with BD.

Note: Costs adjusted to 2018 US dollars. 
Abbreviations: BD, bipolar disorder; BD-I, bipolar I disorder; CCI, Charlson Comorbidity Index; ER, emergency room; FPI, frequent psychiatric intervention; HR, hazard 
ratio; max, maximum; MCO, managed care organization; PPPY, per person per year, RR, rate ratio.

Dovepress                                                                                                                                                      Bessonova et al

ClinicoEconomics and Outcomes Research 2020:12                                                                    submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                         
489

http://www.dovepress.com
http://www.dovepress.com


retrospective study reported that improved adherence to SGA 
therapy (ie, a 1-unit increase in MPR) was associated with 
lower quarterly mental health-related medical costs of $192 
to $686 per patient.45 Additionally, suboptimal adherence to 
BD-related medications resulted in higher indirect costs in 
the form of reduced workplace productivity ($427 - $1156 
PPPY)53 and reduced functional status,53,54 compared to 
those who maintained higher levels of adherence.

Approach to Pharmacotherapy
Seven studies evaluated associations between medica-
tion regimens and health-care service use and/or costs 
among individuals with BD, predominately with 
antipsychotics.46,47,55-59 One of them, a longitudinal 
cohort study, found that more than 8% of patients with 
BD receiving a second-generation antipsychotic (SGA) 
received combination treatment with more than one 
SGA concurrently; analyses found no association 
between disease severity and use of combination SGA 
treatment. Patients receiving a combination SGA regi-
men had greater rates of adverse events (eg, dry mouth, 
tremor, and sedation), nearly two- to three-times greater 
HCRU for medical and psychiatric services, respec-
tively, and this regimen was associated with slightly 
worse global functioning relative to those treated with 
SGA monotherapy.55 A second study of Medicaid 
claims for patients initiated on SGA therapy found 
only 58% were prescribed a clinically recommended 
dose of their index SGA. In this subset, there were no 
significant differences in annual medical and mental 
health-related costs across individual SGA treatment 
groups.57 Other studies evaluated use of SGAs as a 
class compared to use of traditional mood stabilizers 
or in combination with traditional mood stabilizers46,59 

or examined costs differences for BD patients treated 
with different SGA agents alone or in combination with 
a mood stabilizer.47,56,58 In general, studies that reported 
significant cost differences between treatment groups 
were driven by the risk or use of hospital services 
during the study period.46,47,56

BD Patients with Subsequent Diagnoses of Unipolar 
Depression
Two studies estimated the occurrence of “incongruent 
diagnoses” among patients previously diagnosed with 
BD, defined as receipt of a diagnosis of unipolar depres-
sion 12 months following an initial BD diagnosis (17.5% 
to 27.5% of BD patients).48,49 Unipolar depression 

diagnoses were considered “incongruent” as depressive 
episodes among BD patients would be expected to be 
treated as BD. The BD patients who received a subsequent 
diagnosis of unipolar depression had significantly higher 
average annual health-care costs (+$2676 PPPY), three 
times more psychiatric hospitalizations, and twice as 
many psychiatric ER visits than BD patients without a 
subsequent unipolar depression diagnosis.48 A chart 
review for a subset of patients with incongruent diagnoses 
found different providers were documented for the initial 
BD diagnosis vs the subsequent unipolar depression diag-
nosis 76% of the time, suggesting gaps in continuity of 
care may have contributed to these patterns of “incongru-
ent diagnoses”.49

Direct Non-Health-Care Costs
Criminal Justice System
There were two studies (both in BD-I populations) that 
reported incremental costs of BD to the criminal justice 
system, such as costs of incarceration, policing, and legal 
costs.60,61 In a patient survey, employees with BD-I were 
more likely to report having been involved in a crime than 
co-workers without a diagnosis of BD-I.60 The second 
study examined public expenditures related to criminal 
justice, medical, mental health, and social welfare services 
for persons arrested in a large Florida county who had 
serious mental illnesses (SMIs). This analysis found psy-
chiatric diagnosis influenced total expenditures; indivi-
duals with BD-I had the second-highest total quarterly 
costs ($2525) behind those with a psychotic disorder 
($4209).61

Indirect Costs
National Burden
The total annual indirect costs of BD-I in the US was 
estimated at $158.5 billion, constituting 72.3% of the 
total economic burden of the disorder.31 About half 
(50.3%) of indirect costs were related to unemployment; 
the rest were attributed to caregiving productivity loss 
(34.1%); all-cause premature mortality among individuals 
with BD-I (8.6%); productivity loss among individuals 
with BD-I (6.4%); and direct health-care costs for care-
givers (0.6%). The annual all-cause mortality rate for the 
BD-I population was found to be 3.4- to 11.4-times higher 
than for the US general population, depending on age 
group. Suicide was 10.3- to 16.2-times more common 
than for the general US population, and was responsible 
for an estimated 19% of the costs (measured as 
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productivity loss) associated with premature deaths among 
those with BD-I. These findings were similar to another 
study that estimated total annual indirect costs for BD-I 
and BD-II of $155.2 billion (79.7% of the total cost 
burden).32

Workplace Productivity
Seven studies (three for BD-I, four for BD) evaluated 
effects on workplace productivity or employment, and all 
found that the disorder had a negative economic impact for 
employed individuals and their employers (Table 5).

Individuals with BD or BD-I were more likely to be 
unemployed, miss work, have reduced work hours due to 
medical or mental health-related reasons, receive disability 
payments, or have been fired or laid off compared with 
those with no mood disorders.60,62 Studies of employed 
persons with BD reported increased indirect costs due to 
work absence and disability,53 as well as functional deficits 
that adversely affected work quality, work attendance, and 
ability to maintain employment.63–65 Moreover, an 
increased number of lifetime mood episodes was asso-
ciated with higher likelihood of permanent disability and 
unemployment.64

Caregivers and Families
The economic burden of BD often extends to families and 
caregivers of these patients. In an analysis of the national 
burden of BD-I in the US, it was estimated that caregivers’ 
productivity loss and direct health-care costs accounted for 
more than a third of the total annual indirect costs of the 
disorder. These estimates were based on assumptions that 
caregivers devoted an average of almost 29 hours per 
week to caring for an individual with BD-I and that 
more than half (57.6%) of individuals with BD-I resided 
with family members.31 A second study reported that total 
annual health-care costs were 239% higher for families 
containing a member with BD compared to matched 
families without a diagnosis of SMI. Specifically, families 
including a member with BD made more outpatient visits, 
had more inpatient hospital stays, and filled more prescrip-
tion medications than the matched families. Notably, most 
of the total HCRU and costs related to conditions other 
than BD. The authors suggested that this may be related to 
the psychological stress of living with and/or caring for a 
family member with BD. Another possibility for the 
greater HCRU costs observed is that BD families may 
have more frequent interactions with the health-care sys-
tem (on behalf of the member with BD), providing them 

with additional opportunities to discuss and/or pursue help 
with their own health concerns compared to families that 
do not include a member with a SMI.66

Discussion
This literature synthesis presents a comprehensive review 
of contemporary literature describing the direct and indir-
ect costs associated with BD and BD-I in real-world set-
tings in the US, and the drivers of those costs. It builds on 
the findings of prior reviews describing the disease burden 
of BD, which were more focused on methodologic differ-
ences among published studies that specifically described 
cost data related to the burden of BD.6,10 This review 
included a broader collection of research than prior 
reviews, such as papers describing resource use or changes 
in work productivity without associated cost estimates, for 
additional perspective on the economic burden of BD/BD- 
I. Because BD encompasses multiple disease subtypes, 
this review reflected economic drivers that are applicable 
to both BD as a whole as well as the subset of patients 
who live with BD-I. While previous research identified 
differences in direct medical costs between BD-I and 
other BD subtypes,6 this review allowed for identification 
of broader cost outcomes and drivers of these costs among 
patients with BD-I specifically.

National burden estimates for BD and BD-I in this 
review show the costs associated with this disorder are 
substantial. Two studies estimated total annual costs of 
$195 billion (BD-I and BD-II) and $219 billion for BD-I 
(both 2018 USD), in analyses that assumed a lifetime 
prevalence of 2.1% (BD-I and BD-II) and 1.0% (BD-I) 
of the adult population, respectively.31,32 In contrast, the 
total annual cost of diagnosed diabetes was estimated at 
$333 billion (2018 USD) for a disease that affects 9.7% of 
the adult population.67 For both BD and BD-I, the majority 
of total economic burden (72% to 80%) was attributed to 
indirect costs, such as losses in work productivity (eg, 
unemployment, absences associated with morbidity) and 
caregiving. These population-level findings were aligned 
with other studies in this review that reported reduced 
work attendance, functioning, and ability to maintain 
employment for individuals with BD or BD-I53,60,62,65 as 
well as increased HCRU and worsening health status for 
family members of affected individuals.31,66,68 Given the 
degree to which indirect costs impact the total costs of BD 
and BD-I, this topic should remain a research priority.

Thirteen studies in this review reported data specific 
to BD-I populations, summarizing considerable indirect 
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and direct medical costs, with many of the cost drivers 
reported similar to those in studies of BD as a whole. 
Functional impairments among individuals with BD-I 
were associated with increased risk of unemployment or 
becoming disabled.31,60,64 This risk was higher in persons 
who experienced recurrent mood episodes.64 High direct 

medical costs, particularly for acute care, were reported 
for patients with BD-I specifically.31,33,34,40 Among those 
with greater HCRU, nonadherence to pharmacotherapy 
and presence of comorbid conditions (eg, substance use 
disorder, hypertension) contributed to higher cost 
burden.33,34,40 These data did not clarify if the BD-I 

Table 5 Effects of BD on Workplace Productivity and Employment

Study Study Design 
[Sample] 
Evaluation Period

Key Findings

Bagalman 

et al, 201053

Retrospective study 

[N=1258 (any BD)] 
1 year

● One-year adherence with BD medication was low (35.3%) as measured by MPR ≥0.80.
● Nonadherent (vs adherent) employees had incrementally higher adjusted indirect costs 

(PPPY) during the 1-year follow-up period due to absence (+$1156), short-term disability 

(+$427), and worker’s compensation (+$541).

Cloutier et al, 

201831

Prevalence-based cost 

analysis 

[N=202,019 (BD-I)] 
1 year

● Of $158.5 billion in annual national indirect costs for BD-I, 50.3% was related to unemploy-
ment, 6.4% was related to productivity loss for individuals with BD-I, and 34.1% represented 

productivity loss for caregivers.

McMorris 
et al, 201060

Cross-sectional survey 
[N=219 (BD-I) matched and 

N=198 (no BD-I)] 

NA

● Employees with BD-I had lower levels of work productivity (overall EWPS* mean score 37.2 

BD-I vs 15.8 no BD-I).
● Employees with BD-I were more likely to miss work, work reduced hours due to medical or 

mental health issues, receive disability payments, be involved in a crime, or have been fired or 

laid off compared to those without the disorder.

O’Donnell 

et al, 201763

Longitudinal study 

[N=273 (63.4% BD-I)] 
5 years

● Multilevel modeling demonstrated that persons with BD who had higher levels of depression 

and greater cognitive flexibility deficits were more likely to experience poorer work atten-

dance (p<0.01), lower quality of work (p<0.01), and reduced satisfaction from work 
(p<0.001).

● Clinical and neurocognitive characteristics of persons with BD were predictive of work 

functioning over the 5-year study.

Peters et al, 

201664

Cross-sectional survey 

[N=909 (BD-I)] 
NA

● Multivariate models showed increases in the total number of lifetime mood episodes were 

associated with small, but significantly higher likelihood of permanent disability (b=0.01) and 

unemployment (b=0.01).
● Recurrent mood episodes and repeated depressive episodes (vs mania) were a consistent 

predictor of functional impairments in patients with BD-I.
● Analyses examining the relative effects by type of episode (manic vs depressive) found 

repeated manic episodes were a significant predictor of the likelihood of unemployment 

whereas repeated depressive episodes were not.

Shippee et al, 

201162

Cross-sectional survey 

[N=572 (any BD)] 

3 years

● This analysis of MEPS data (2004–2006) reported individuals with BD (vs no mood disorder) 
were more likely to report being unemployed, missing work, and having social, cognitive, 

physical, and household limitations.

Simon et al, 

200865

Structured interviews 

[N=441 (BD-I or BD-II)] 
2 years

● In this sample of patients with BD, depression was strongly and consistently associated with 

decreased probability of employment and more work absences due to illness.
● Patients with current depression (vs without) were 15% less likely to be employed (OR 0.84).
● Current MDE was associated with significantly lower probability of full-time employment (OR 

0.87)

Notes: *The EWPS is a 25-item instrument measuring absenteeism and presenteeism. Total EWPS scores range from zero (best) to 100 (worst). Costs adjusted to 2018 US 
dollars. 
Abbreviations: BD, bipolar disorders; BD-I, bipolar I disorder; BD-II, bipolar II disorder; EWPS, Endicott Work Productivity Scale; MDE, major depressive episode; MEPS, 
Medical Expenditure Panel Survey; MPR, medication possession ratio; NA, not applicable; OR, odds ratio; PPPY, per person per year.
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subtype is a more costly form of the disease; thus, addi-
tional research into real-world indirect and direct costs 
associated with the clinical management and treatment of 
BD-I are needed to help inform key stakeholders and 
public policy decisions for this population.

Taken together, these observations underscore the need 
to improve patient outcomes and reduce overall economic 
burden by implementing strategies of disease and medica-
tion management. Treatment guidelines recommend 
patients receive long-term pharmacotherapy to reduce the 
recurrence of mood episodes and improve the stability of 
patients’ psychiatric and general health, their general func-
tioning, and quality of life; however, this is a population in 
which medication adherence is typically poor.22,28,69 Most 
currently prescribed mood stabilizing agents have undesir-
able side effects (eg, changes in cognitive function, tre-
mor) that are poorly tolerated by patients70,71 and also 
have the potential to induce or exacerbate comorbid con-
ditions that may require intervention.22,28,69 Choice of 
medication for BD is complex, balancing patient needs, 
symptoms, and treatment preferences with the risks of 
available therapies.

Interventions aimed at optimizing care delivery, such 
as integrated health-care programs combining primary care 
with specialists (eg, psychiatrists, pharmacists), have pro-
mise for improving the clinical management of BD and its 
comorbidities.72–75 These teams work collaboratively to 
tailor treatment choices to patients’ psychiatric and medi-
cal care needs and to efficiently intervene to address fac-
tors that may be barriers to medication adherence.72,75 

Collaborative care of this kind has the potential to reduce 
the need for acute, intensive, or emergency health-care 
interventions by providing better continuity of care, 
while simultaneously reducing the indirect costs of BD 
and improving patients’ lives.75

Our review should be considered in context of its 
limitations. Only studies that were published between 
2008 and 2018 were included. Importantly, many of the 
studies characterized costs and burden using definitions of 
BD that predate the fifth edition of the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-5). 
Because the DSM-5 criteria broaden the definition of 
BD,76 cost estimates reported from studies using earlier 
DSM criteria may not be representative of contemporary 
clinical experience. Included studies did not shed light on 
cost differences between persons with BD-I relative to 
other BD subtypes; however, results from Cloutier et al’s 
recent analysis of the national burden of BD-I in the US 

suggest that the cost burden of BD-I is similar to figures 
reported for BD generally when costs were adjusted to a 
common year.31 The assessment of methodological char-
acteristics of included cost studies found that most suffi-
ciently reported the components in the quality checklist; 
however, only 4 studies provided results of sensitivity 
analyses, which may increase the level of uncertainty 
around some of these estimates. Categorization of non- 
medical costs was inconsistent in the literature and limits 
comparability; for example, costs of criminal justice invol-
vement were categorized differently across studies where 
it was included in the analysis. In addition, aggregate cost 
estimates were bundled in ways that made it challenging to 
reliably separate component costs. Therefore, the CPI for 
Medical Care as the standard for converting costs to com-
mon-year currency (2018) may not accurately reflect BD- 
related non-health-care costs.

Other limitations inherent to the literature summarized 
included methodological variability in approaches to cost-
ing of data sources, selection of cost items and comorbid-
ities, statistical methods used, and patient selection. 
Similar to prior reviews,6,10 which discussed the methodo-
logical and quality issues in cost studies of BD in greater 
detail, this review found that greater transparency and 
specificity in study methods is needed to improve the 
comparability of results across studies. Many included 
studies relied on administrative claims data, thus limiting 
their analyses to those costs for which a payer is respon-
sible. Other relevant costs, such as out-of-pocket payments 
or expenses carried by other payers (eg, rehabilitation paid 
from pension funds), were rarely included. Some studies 
focused on general cost categories (inpatient or outpatient 
care), while others also included the services of supporting 
departments such as ER, laboratory, and social work. 
Some studies matched their samples according to indivi-
duals’ age and gender; others used statistical methods to 
adjust for sociodemographic characteristics. Most studies 
recruited from special populations (eg, privately insured 
individuals; recent hospital discharges; employed persons) 
in which reported costs may not be representative of the 
general BD population. Some cost studies focused on 
newly available treatments, which may have resulted in 
higher reported costs compared to studies that included a 
broader selection of treatments due to increased pharmacy 
costs. Additionally, inconsistency in the way that “indir-
ect” costs were defined or apportioned across publications 
led to heterogeneous definitions of indirect cost categories, 
resulting in widely differing estimates. This variability in 
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costing methodologies and definitions limited comparisons 
across and between studies. However, this review summar-
ized a broad range of studies to provide a comprehensive 
picture of the economic burden of BD and BD-I.

Conclusion
There is clear evidence from the published literature that 
BD (including BD-I specifically) and its comorbidities 
exert a large economic burden in the US on patients, 
caregivers, families, employers, and society. This burden 
encompasses direct health-care utilization and costs, loss 
of workplace productivity, caregiving, and other indirect 
costs. While estimates of indirect costs associated with BD 
and BD-I are substantial, they are infrequently quantified 
in the literature and warrant further study. Interventions 
that target better disease management and medication 
adherence may reduce the direct and indirect cost burden 
of BD and BD-I and improve patient outcomes.
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