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Bipolar disorder, a recurrent
illness with manic-depressive
episodes, affects more than

2.6% of the U.S. adult population
(1,2). The lifetime prevalence rate
for bipolar spectrum disorders
ranged from 3.0% to 6.5% in the
U.S. adult population across several
studies (3,4). The comorbid clinical
conditions usually include psychi-
atric conditions, such as anxiety, al-
cohol and drug abuse, impulse-con-
trol disorders, and personality disor-
ders (5–14), and medical conditions,
such as hypertension, diabetes,
chronic obstructive pulmonary dis-
ease, cerebral-vascular disease, and
obesity (7,15–17).

The economic burden of bipolar
disorder in the United States was esti-
mated as $45 billion in 1991, includ-
ing 17% for treatment costs and 83%
for productivity loss, premature
death, and family burden (18). The
lifetime cost to all patients with bipo-
lar disorder in the United States was
estimated at 24 billion in 1998 dollars
(19). In the United Kingdom the an-
nual economic impact of bipolar dis-
order was estimated as £2 billion
(about $3 billion U.S.) in 2002 (20).
On the basis of medical claims, an
adult patient with bipolar disorder in
the United States annually spent
$7,200 in private insurance settings in
1998 (21) and $12,100 in the Medic-
aid program in 2000 (22). Not only is
the Medicaid program the nation’s
dominant payer for mental health
services (23), but the number of Med-
icaid enrollees in managed care or-
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Objective: This study assessed costs among patients with bipolar disorder
for treatment related to bipolar disorder and to comorbid conditions.
Risk factors associated with costs were also assessed. Methods: Data (Jan-
uary 1998 to December 2002) were from a seven-state Medicaid man-
aged care claims database for 13,471 patients who had received a diag-
nosis of bipolar disorder, most of whom received medications. Each
medical claims cost was adjusted by the medical component of the Con-
sumer Price Index as the dollar value in 2002. In a Poisson regression
analysis, treatment costs per enrollment month were regressed on pa-
tient’s age, gender, medications, and clinical comorbidities. Results:
Bipolar disorder treatment accounted for 30% of costs and comorbid
disorders for 70%. Key cost components were inpatient care (35%),
outpatient care (16%), prescriptions (13%), and physician encounters
(11%). Patients with bipolar disorder received a variety of medications:
lithium, 13%; anticonvulsants, 35%; second-generation antipsychotics,
24%; first-generation antipsychotics, 22%; and antidepressants, 42%.
Compared with the costs for patients receiving antidepressants alone
or no medication, the high costs for bipolar disorder treatment and
overall treatment were associated with use of second-generation an-
tipsychotics (rate ratio [RR]= 1.71, 95% confidence interval [CI]=1.58–
1.86 and RR=1.26, CI=1.18–1.34, respectively) and use of anticonvul-
sants (RR=1.37, CI=1.26–1.48 and RR=1.06, CI=1.00–1.12). Higher
costs were significantly associated with key comorbidities, such as drug
abuse (RR=1.58, CI=1.47–1.70), cerebral-vascular disease (RR=1.72,
CI=1.51–1.94), ischemic heart disease (RR=1.47, CI=1.30–1.66), and
hypertension (RR=1.44, CI=1.33–1.56). Conclusions: Cost-containment
efforts may need to manage or prevent key comorbidities among pa-
tients with bipolar disorder and to evaluate the association between an-
tipsychotic use and treatment outcomes and hospital services. (Psychi-
atric Services 58: 1073–1078, 2007)
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ganizations has increased since the
mid-1990s as well (24). According to
California Medicaid data, the annual
treatment cost for patients with bipo-
lar disorder was $10,450, with inpa-
tient care accounting for 44% and out-
patient care accounting for 45% (25).

Even though cost studies have
been conducted, treatment costs re-
lated to bipolar disorder and comor-
bid conditions for patients with bipo-
lar disorder, including costs of med-
ications, have not been previously
examined. Previous cost estimates
did not separate costs related to
bipolar disorder and those related to
comorbid conditions. Treatment
costs for mental illness have become
high and burdensome for managed
care organizations and state Medic-
aid programs.

Mood stabilizers and anticonvul-
sants, such as lithium, carba-
mazepine, and divalproex sodium,
are commonly used to control hypo-
manic or manic episodes (1). Emer-
gent therapies for bipolar treatment
include newer anticonvulsants (lam-
otrigine) and second-generation an-
tipsychotics (olanzapine, risperidone,
quetiapine, ziprasidone, and arip-
iprazole) (26,27). Recent prescrip-
tion data indicate that 42%–64% of
patients with bipolar disorder re-
ceived mood stabilizers and 44%–
60% received antipsychotic augmen-
tation therapy (25,28). Patients with
bipolar disorder often receive antide-
pressants during depressive episodes
and as a component of maintenance
treatment (26).

The objectives of this study were to
measure and compare costs related to
bipolar disorder and to comorbid
conditions and to assess factors asso-
ciated with different medications,
clinical comorbidities, age, and gen-
der for Medicaid patients with bipo-
lar disorder.

Methods
Study design and data source
A retrospective cohort study was con-
ducted. The primary data source was
a multistate medical claims database
(PHARMetrics) that included seven
state Medicaid managed care pro-
grams in the Midwest, Northeast,
South, and West. This database cov-
ers approximately two million man-

aged care Medicaid enrollees from
January 1998 to December 2002 (five
calendar years). All Medicaid recipi-
ents were covered by health mainte-
nance organizations. The Medicaid
claims database included all pharma-
cy, medical, and institutional claims
administered by managed care organ-
izations. The medical claims included
inpatient psychiatric hospital care and
care provided in mental health cen-
ters, psychiatric residential treatment
centers, and other medical care. Use
of medical claims data to study health
services and utilization has been well
documented (29,30). The reliability
and validity of diagnoses in claims
data are also well documented in the
literature (31).

Each medical claim was recorded
with accompanying ICD-9 diagnostic
codes that justified the medical serv-
ice. Patient names, insurance plan
identification numbers, and other pa-
tient identifiers were deleted from
the claims database. We used ran-
domized patient numbers and birth
years to conduct data analyses. This
project was approved by the Universi-
ty of Cincinnati Medical Center Insti-
tutional Review Board.

Patient selection
During the study period, 48,965
Medicaid patients had at least one
medical claim with a diagnosis of af-
fective disorder (ICD-9 code 296.xx).
We excluded 30,624 patients who had
only a depression diagnosis (ICD-9
codes 296.2x and 296.3x) and 4,841
patients who had a diagnosis of schiz-
ophrenia (ICD-9 code 295) during
the study period. Because Medicaid
recipients aged 65 or older might also
have Medicare coverage, their Med-
icaid claims may not reflect a com-
plete medical picture. Therefore, 29
patients who were older than 64 were
also excluded.

A diagnosis of bipolar disorder was
indicated by any of the following
ICD-9 codes: 296.0, 296.1, and
296.4–296.8. The index date of bipo-
lar diagnosis (the date of selection for
the cohort) was the first date of diag-
nosis indicated by ICD-9 bipolar
codes during the study period. This
resulted in a total of 13,471 patients
with a bipolar diagnosis for the final
cohort study.

Definitions and measures
Treatment cost was defined as the
sum of claims reimbursed in U.S.
dollars for recipients’ hospitalization
(hospital accommodation, medical
therapy services, physician encoun-
ters, and radiology diagnosis fees),
emergency room visits (emergency
room services and associated medical
services), outpatient visits, mental
health care (mental health inpatient
care, mental health services, mental
retardation services, and mental
health support services), physician
encounters, prescription drugs, labo-
ratory tests, and other medical claims
(for example, surgical procedures
and transportation). The total treat-
ment cost for patients with bipolar
disorder was divided into cost related
to bipolar disorder and to comorbid
conditions.

Although the reimbursement
(paid amount) may represent the fi-
nancial burden on the managed care
organizations, the charged amount
has more generalizability to other
health care environments. The reim-
bursement amount was used as a
proxy of treatment cost that repre-
sents the financial burden on the
Medicaid programs. For each med-
ical claim from 1998 to 2002, costs
were adjusted using the medical
component of the Consumer Price
Index (MCPI) as the dollar value in
2002 based on data from the Bureau
of Labor Statistics. The annual
MCPI rates of change were found to
be 5.4% in 2001–2002, 4.2% in
2000–2001, 3.7% in 1999–2000, and
3.4% in 1998–1999 (32,33). Because
MCPI covers all major aspects of
medical services and pharmaceutical
products that are related to the
scope of our study, it was appropriate
to use MCPI instead of general CPI
for this study.

Bipolar-related treatment cost in-
volved three areas. First, all medical
claims with any ICD-9 codes for
bipolar disorder for hospitalization,
outpatient visits, and physician en-
counters were considered as direct
costs of bipolar disorder. Second,
some selected laboratory tests indi-
cated by the Current Procedural Ter-
minology (CPT) codes were also con-
sidered directly relevant for treat-
ment of bipolar disorder, including
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serum drug concentration, complete
blood and platelet count, chem-7
panel, thyroid function tests, liver
function tests, urinalysis, electrocar-
diography, pregnancy tests, and glu-
cose tests (19). Third, pharmacy
claims for prescription drugs of mood
stabilizers, antidepressants, first-gen-
eration and second-generation an-
tipsychotics, and other concomitant
therapies were documented. [A list
of the prescription medications (both
generic and brand names) docu-
mented in the study is available in an
online supplement to this article at
ps.psychiatryonline.org.]

Major clinical comorbidities for
patients with bipolar disorder, as
noted in previous studies (13–17,34),
were categorized as psychiatric dis-
orders, including alcohol and drug
use disorders, anxiety disorders, im-
pulse-control disorders, personality
disorders, and eating disorders; and
as medical conditions, including
cerebral-vascular diseases, ischemic
heart diseases, neoplasm or cancer,
arthritis, obesity, diabetes mellitus,
hypertension, and chronic obstruc-
tive pulmonary diseases.

Statistical analysis
Age for each patient was calculated
on the basis of when the index date of
bipolar disorder (the first bipolar di-
agnosis) occurred during the study
period. Age categories were less than
13, 13–17, 18–34, 35–49, and 50–64
years. Both bipolar-related cost and
total treatment cost were described
and categorized by patient’s hospital-
ization, outpatient care, physician en-
counters, prescriptions, laboratory
tests, and other medical care. The
follow-up quarters were decided on
the basis of the index date for each
patient.

The preliminary data analysis
showed that treatment cost data
were highly skewed distributions
because of high-cost outliers, no use
of medications for bipolar disorder,
or different enrollment durations.
Hence, Poisson regression analysis
(35) was conducted for this study.
The dependent variable was the sum
of treatment cost divided by the to-
tal number of enrollment months
per patient. The covariates included
age, sex, medication use, psychiatric

comorbidities, and medical comor-
bidities. All statistical analyses were
conducted using SAS for Windows,
version 8.1.

Results
Demographic and 
clinical characteristics
As shown in Table 1, of 13,471 pa-
tients with bipolar disorder, 64%
were female. The mean age was 29
years, and mean number of months of
enrollment in Medicaid was 19. Dur-
ing the study period, patients with
bipolar disorder received a variety of
psychotropic medications: lithium,
13%; anticonvulsants, 35%; second-
generation antipsychotics, 24%; first-
generation antipsychotics, 22%; and
antidepressants, 42%. Some patients
received multiple medications for
bipolar treatment. Twenty-eight per-
cent of patients did not receive any of

the medications for bipolar disorder
documented for this study. Table 1
also shows key comorbidities for pa-
tients with bipolar disorder, including
anxiety disorder (36%), hypertension
(13%), drug use disorder (10%), alco-
hol use disorder (8%), obesity (8%),
and diabetes (7%).

Treatment cost
Total treatment cost was attributed to
cost related to treatment of bipolar
disorder (30%) and comorbid condi-
tions (70%) (Table 2). The mean
charge per patient-year was $22,110
for overall treatment (bipolar disor-
der and comorbid conditions). The
mean reimbursed amount (cost) per
patient-year was $11,641, with key
cost components of inpatient care
(35%), outpatient care (16%), pre-
scription drugs (13%), and physician
encounters (11%).
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Demographic characteristics and comorbid conditions of 13,471 Medicaid 
patients with bipolar disordera

Variable N %

Age (M±SD) 29.4±13.8
Female 8,665 64.3
Months enrolled (M±SD) 19.4±13.9
Age

≤12 1,481 11.0
13–17 2,128 15.8
18–34 4,793 35.6
35–49 3,976 29.5
50–65 1,093 8.1

Medication
Lithium 1,719 12.8
Anticonvulsant 4,652 34.5
Second-generation antipsychotic 3,269 24.3
First-generation antipsychotic 2,903 21.6
Antidepressant 5,625 41.8
No medication 3,773 28.0

Psychiatric comorbidity
Alcohol use disorder 1,110 8.2
Drug use disorder 1,293 9.6
Anxiety disorder 4,877 36.2
Impulse-control disorder 491 3.6
Personality disorder 609 4.5
Eating disorder 101 .8

Medical comorbidity
Diabetes mellitus 963 7.1
Cancer 48 .4
Hypertension 1,751 13.0
Chronic obstructive pulmonary

disease 537 4.0
Cerebral-vascular disease 232 1.7
Ischemic heart disease 296 2.2
Arthritis 210 1.6
Obesity 1,068 7.9

a Some patients were taking more than one medication or had more than one comorbid condition.
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As shown in Table 3, compared with
costs for patients receiving antidepres-
sants alone or no medication, the bipo-
lar-related and total treatment costs
were associated with use of second-
generation antipsychotics (rate ratio
[RR]=1.71 for bipolar-related cost and
RR=1.26 for overall treatment), use of
lithium (RR=1.27 and RR=1.00), and
use of anticonvulsants (RR=1.37 and
RR=1.06). The total treatment costs
were also significantly associated with
key comorbidities, such as drug use
disorder (RR=1.58), cerebral-vascular
disease (RR=1.72), ischemic heart dis-
ease (RR=1.47), and hypertension
(RR=1.44).

Discussion
This study compared costs for treat-
ment related to bipolar disorder and
to comorbid conditions among pa-
tients with bipolar disorder and exam-
ined costs associated with different
medication use and key comorbidi-
ties. Not surprisingly, the major cost
components for patients with bipolar
disorder were hospital services,
physician encounters, and prescrip-
tion drugs.

The total treatment charge and re-
imbursed amounts per patient-year
were $22,110 and $11,641 in 2002
dollars, respectively. On the basis of
Wyatt and Henter’s (18) estimation of
$7 billion in treatment costs and Epi-
demiologic Catchment Area survey

PSYCHIATRIC SERVICES ♦ ps.psychiatryonline.org ♦ August 2007   Vol. 58   No. 811007766

TTaabbllee  22

Utilization and costs of treatment related to bipolar disorder and to comorbid conditions among 13,471 Medicaid patients
with bipolar disordera

% related % related 
Charges for Reimbursed Cost % of to bipolar to comorbid

Variable treatment ($) treatment ($) Numberb per unit total cost disorder conditions

Inpatient care 128,294,262 66,645,686 140,998 473 34.9 11.7 23.2
Emergency room 26,712,789 11,944,764 180,297 66 6.3 .6 5.7
Outpatient 62,835,250 29,825,263 122,430 244 15.6 2.8 12.8
Mental health services 6,678,019 15,867,739 46,298 343 8.3 3.6 4.7
Physician visits 39,250,019 20,755,645 396,309 52 10.9 1.9 8.9
Laboratory tests 1,241,812 575,367 14 .3 .1 .2
Other medical services 42,876,172 20,755,278 315,472 66 10.9 1.2 9.7
Prescriptions 34,490,891 24,416,370 568,093 43 12.8 8.1 4.7
Total 362,379,214 190,786,112 100.0 30.0 70.0
Mean cost per

patient-yearc 22,110 11,641

a Costs in 2002 dollars. Percentages are based on reimbursed costs.
b Refers to number of hospital days, emergency room visits, discrete mental health services, physician visits, laboratory tests, discrete prescriptions, and

other medical services.
c Mean reimbursed cost per patient year was calculated as [(total cost/total number of patients)/mean enrollment months] × 12.

TTaabbllee  33

Rate ratios (RRs) of treatment costs and associated factors for 13,471 Medicaid
patients with bipolar disorder

Costs relate to treatment Total 
for bipolar disordera treatment costsb

Variables RR 95% CI RR 95% CI

Sex (referent, male) .95 .88–1.03 .99 .93–1.05
Age

50–65 .67 .56–.81 .65 .57–.75
35–49 .61 .54–.69 .60 .54–.66
18–34 .55 .48–.62 .60 .54–.66
13–17 1.14 1.02–1.28 1.00 .91–1.09
0–12 1.00 1.00

Medication
Second-generation antipsychotics 1.71 1.58–1.86 1.26 1.18–1.34
Anticonvulsants 1.37 1.26–1.48 1.06 1.00–1.12
First-generation antipsychotics 1.11 1.02–1.21 1.21 1.13–1.29
Lithium 1.27 1.16–1.39 1.00 .93–1.08
No medication 1.00 1.00

Psychiatric comorbidityc

Alcohol abuse 1.20 1.07–1.36 1.23 1.12–1.34
Drug abuse 1.47 1.33–1.62 1.58 1.47–1.70
Anxiety disorder 1.26 1.17–1.36 1.28 1.21–1.35
Impulse-control disorder 1.58 1.41–1.77 1.78 1.62–1.95
Personality disorder 1.47 1.30–1.66 1.35 1.23–1.49
Eating disorder 1.87 1.45–2.36 1.66 1.36–2.02

Medical comorbidityc

Diabetes mellitus 1.09 .94–1.25 1.33 1.21–1.45
Cancer .95 .54–1.54 1.60 1.19–2.10
Hypertension 1.02 .90–1.15 1.44 1.33–1.56
Chronic obstructive pulmonary

disease 1.27 1.07–1.50 1.62 1.46–1.79
Cerebral-vascular disease 1.16 .92–1.44 1.72 1.51–1.94
Ischemic heart disease .93 .73–1.17 1.47 1.30–1.66
Arthritis .89 .68–1.15 1.36 1.17–1.57
Obesity 1.13 1.00–1.27 1.10 1.01–1.19

a Model goodness of fit: scaled deviance=.386; χ2=18,102, df=13,000, p<.001; log likelihood=23,757
b Model goodness of fit: scaled deviance=.452; χ2=35,427, df=13,000, p<.001; log likelihood=48,353
c The referent group for each comorbid condition included all patients except those with the co-

morbid condition of interest.
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prevalence data (600,000 patients)
(36), the annual treatment cost per
patient in 1991 was $11,700. With a
4% annual inflation rate, the treat-
ment cost would be approximately
$18,012 in 2002. On the basis of the
reported treatment cost (reimbursed
amount) of $12,200 in 1996 for a pa-
tient with bipolar disorder by Stender
and colleagues (21), this treatment
cost would be approximately $16,054
in 2002 at a 4% annual inflation rate.
Both treatment costs fall into the
range between the Medicaid-reim-
bursed amount and the annual charge
in the study reported here. The annu-
al reimbursed amount ($11,641) in
this study is slightly higher than Si-
mon and Unützer’s (22) estimation of
$7,200 in 1998, presumably because
the health plan they studied involved
self-referral to specialty mental
health services, moderate cost shar-
ing for outpatient mental health serv-
ices, prescription drug coverage, and
limitations on long-stay psychiatric
hospitalization (22). The study re-
ported here included the seven-state
managed care Medicaid population,
which yielded a relatively large sam-
ple size. Thus the treatment cost for
bipolar disorder should be represen-
tative of the cost for the Medicaid
population.

Our findings are consistent with
those of other studies that report that
between 42% and 64% (25,28) of pa-
tients with bipolar disorder received
lithium or anticonvulsants or both.
More than half the patients with
bipolar disorder in the study reported
here received lithium or anticonvul-
sants or both plus antipsychotic aug-
mentation or only antipsychotic
monotherapy. The increased use of
antipsychotics might be attributable
to their antimanic or mood-stabilizing
properties and more favorable tolera-
bility profiles compared with first-
generation agents (37–39). In addi-
tion, antipsychotic medications share
several pharmacologic characteristics
with antidepressants—that is, sero-
tonin (5-HT) and norepinepherine
reuptake inhibiting action and 5-HT-
1A receptor agonism (27,40–41). An-
tipsychotic augmentation might also
be efficacious for the treatment of
bipolar depression, as seen in recent
clinical trials (39–41).

Compared with patients who re-
ceived lithium, those who received
second-generation antipsychotics
had the highest bipolar-related treat-
ment costs, followed by those who
received anticonvulsants and first-
generation antipsychotics. The cost
is likely attributable to the higher
cost of second-generation antipsy-
chotic medications. The study found
that 70% of costs were for treatment
of comorbid conditions. The total
treatment cost was significantly asso-
ciated with all key comorbidities,
which is not surprising because bipo-
lar disorder is commonly associated
with psychiatric or medical comor-
bidities, such as anxiety disorder, al-
cohol and drug use disorders, per-
sonality disorder, eating disorder, di-
abetes mellitus, obesity, arthritis, hy-
pertension, and chronic obstructive
pulmonary disease (5–17).

This study was limited to the man-
aged care Medicaid population. Thus
findings may not be generalizable to
other patient populations. Although
all state Medicaid programs receive
prescription rebates from the phar-
maceutical industry, we do not have
any rebate information for the med-
ical claims data. The prescription
costs in this study were calculated on
the basis of reimbursement or charge
amounts. For those medical claims,
there are up to two ICD-9 codes for
each physician encounter and four
ICD-9 codes for each episode of hos-
pital care. We categorized the claims
as bipolar related when at least one of
the ICD-9 codes was related to a di-
agnosis of bipolar disorder. Although
the laboratory test is a separated line
item indicated by CPT codes, it is also
difficult to identify each laboratory
test related to treatment for bipolar
disorder. Therefore, we might have
overestimated the treatment costs at-
tributable to bipolar disorder. Utiliza-
tion and cost patterns in this cohort
also reflect the characteristics of this
particular health plan, which includ-
ed a small amount of cost sharing for
outpatient mental services and pre-
scription drug coverage.

Given the limited research on costs
related to bipolar disorder and co-
morbid conditions in the Medicaid
population, the findings provide use-
ful information for future illness man-

agement strategies and mental health
policy decisions. The rising cost of an-
tipsychotic medications has been a
significant challenge for all state
Medicaid programs. Medicaid has
been cautious in its application of
cost-containment measures for men-
tal illness and antipsychotic medica-
tions because treatment regimens for
bipolar disorder are not based on
purely economic factors. Each med-
ication may work uniquely for differ-
ent patients because of patients’ dif-
ferent medical conditions. Subopti-
mal treatment might lead to very
costly outpatient care, inpatient hos-
pitalization, or even suicide.

Conclusions
The findings of this study suggest that
high treatment costs for bipolar disor-
der are associated with key psychi-
atric and medical comorbidities and
antipsychotic medication use. Cost-
containment efforts for patients with
bipolar disorder may need to manage
or prevent key psychiatric and med-
ical comorbidities and to evaluate the
association among use of different
medications and treatment outcomes
and hospital services.
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