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Bipolar disorder in adolescence
is increasingly being recog-
nized as a significant public

health problem. It is a relatively com-
mon illness with a community preva-
lence of approximately 1 percent (1).
Teenagers with bipolar disorder face
major health risks from the disorder
through its association with suicide,
drug and alcohol abuse, and high-risk
sexual situations (2–10). Adults with
bipolar disorder incur higher behav-
ioral health care costs and have signif-

icantly higher medical admission rates
than those with other behavioral
health diagnoses (11).

We retrospectively examined the
cost and use of behavioral health and
medical services by adolescents with a
diagnosis of bipolar disorder and com-
pared those costs between adolescents
who had other behavioral health diag-
noses and those who did not. The pur-
pose of this analysis was to quantify
how much of a fiscal and medical bur-
den this disorder represents among

adolescents. Given the high morbidity
rate associated with adolescent bipolar
disorder and the high burden of bipo-
lar disorder found in studies of adults,
we hypothesized that adolescents with
bipolar disorder would have higher
rates of use of behavioral health and
medical services and higher costs asso-
ciated with that use.

Methods
Data source
The data for the study came from all
insurance claims submitted for med-
ical or surgical and behavioral health
care services (mental health and sub-
stance abuse) in 1996 by a group of
approximately 1.3 million individuals
enrolled in one of a group health in-
surance plans through an employer.
This national database includes 862
employers with enrollees in all 50
states. These insurance plans all have
similar benefit structures, which are
described in detail elsewhere (12).

The data were from claims-level
billing records. Each claim contains a
plan identifier, a patient identifier
(scrambled to protect patient confi-
dentiality), the patient’s relationship
to the employee (self, spouse, or
child), the patient’s sex, the patient’s
date of birth, dates of the service in-
curred, primary diagnosis by standard
ICD-9-CM code, charges, and pay-
ments. The data contain information
from all processed claims, including
claims that were filed but for which
no insurance payments were made
because the patients had not yet met
their plan’s deductible or had exceed-
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ed their available benefit. Pharmacy
claims were not available; hence no
information was available on the use
or cost of medications.

Identification of adolescents
The insurance plans from which the
data were extracted are all employer-
offered plans. Individuals are enrolled
either as an employee or as a depend-
ent of the employee (spouse or child).
Under the eligibility rules of a majori-
ty of these plans, individuals enrolled
as children of employees are dropped
from the plan on their 19th birthday
unless they meet some continuation
criteria, such as full-time student or
full disability. Because we could not
determine whether a child enrollee
was dropped from the plan on his or
her 19th birthday, we defined adoles-
cents as those aged 12 to 18 years, in-
clusive, during the study year. On the
basis of enrollees’ birth dates, all indi-
viduals who reached at least their 12th
birthday but not their 19th birthday or
a later birthday at any time during the
study year were identified in the data
set. It is important to note that the
study population consisted only of
adolescents who filed at least one in-
surance claim, not all adolescents en-
rolled in the insurance plans.

Expenditures
Each claim contained the full amount
of the bill, the amount covered by the
insurance plan, and the amount paid
by the insurance plan. For the pur-
poses of this study, behavioral health
expenditures were defined as the ac-
tual amount of behavioral health
care–related charges covered and
paid for by the plan. Insurance reim-
bursements are payments paid by the
insurance plan for covered health
care services (excluding pharmacy).
These amounts included payments
for outpatient and inpatient services
from licensed providers, including
payments for home care, hospital
care, and other health care–related
facilities and materials. They did not
include any payments for medica-
tions, copayments made by patients,
or patient deductible payments.

Behavioral health care services
Claims were identified by the insur-
ance plans as behavioral health care

services on the basis of primary ICD-
9-CM codes as recorded by the
provider on submitted claims and in-
cluded both mental health and sub-
stance abuse services. Claims for be-
havioral health services in these in-
surance plans are managed separately
by a large managed behavioral health
care organization. These insurance
plans define medical and surgical
claims as all claims not classified as
behavioral health claims.

Identification of patient diagnoses
Bipolar disorder and other behavioral
health disorders, including substance
use disorders, were identified on the
basis of primary ICD-9-CM codes
recorded in insurance billing claims.
The codes used are available from the
first author. Individuals were assigned
a diagnosis if they had at least one
claim involving a primary ICD-9-CM
code for that diagnosis during the study
year. Because an individual may have
had multiple claims with different pri-
mary diagnoses, we categorized adoles-
cents into one of four tiered, distinct,
and mutually exclusive categories of di-
agnoses. First, we identified those who
had any diagnosis of bipolar disorder
and categorized them into the group
with bipolar disorder. Of the remaining
adolescents, we identified all those
who had a diagnosis of a mood disorder
and placed them into the mood disor-
der group. Adolescents who had any
other behavioral health care diagnosis
were categorized into the non–mood
disorder behavioral health group. The
remaining adolescents, who did not
have any behavioral health diagnoses,
were classified as “no behavioral health
diagnosis.”

Admission rates
We defined an inpatient hospital ad-
mission as one that generated a room-
and-board charge by a medical facili-
ty and lasted for at least 24 hours. A
readmission to the same facility with-
in 48 hours of discharge was consid-
ered a continuation of the original ad-
mission, not a separate admission.
Admission rates were defined as the
total number of admissions in a year
divided by the total number of pa-
tients. These admission rates apply
only to the population of adolescents
who filed at least one insurance claim,

not to all adolescents enrolled in the
insurance plan.

Analysis
We performed descriptive analysis by
person, claim, and group. For categor-
ical variables we used chi square tests
to determine significance in differ-
ences between groups of adolescents.
None of the continuous variables were
normally distributed. Logistic regres-
sion was used to control for age and
sex in all comparisons of service use
between groups. For comparisons of
expenditure and inpatient stays be-
tween groups, we used standard log
transformations of the data before us-
ing N-way analysis of variance models
to adjust for age and sex. All analyses
were conducted with SAS, version 8.
Data access and handling was ap-
proved by the University of Pitts-
burgh’s institutional review board.

Results
The source data included 100,880
adolescents aged 12 to 18 years for
whom at least one medical or behav-
ioral health claim was filed at some
time during 1996. Among these ado-
lescents, 10.9 percent (10,970 adoles-
cents) used at least one behavioral
health service. Of these, .3 percent
(N=326) used behavioral health serv-
ices in conjunction with a diagnosis of
bipolar disorder.

The composition of the four mutu-
ally exclusive diagnostic categories
was as follows: any bipolar disorder
diagnosis, 326 adolescents; any mood
disorder but not bipolar disorder,
2,982 adolescents; any behavioral
health diagnosis other than bipolar or
mood disorder, 7,662 adolescents;
and no behavioral health diagnosis,
89,910 adolescents. Age and sex dif-
ferences among adolescents in these
categories are shown in Table 1. Giv-
en that there were significant differ-
ences among some of the groups by
age and sex, we controlled for those
variables in the analyses described
below.

Inpatient behavioral 
health care admissions
The overall inpatient admission rate
for adolescents with bipolar disorder
in this study was strikingly high, at
55.5 percent (181 of 326). Although
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some adolescents in the group with
bipolar disorder had multiple admis-
sions during the year, the high rate
was attributable to the large number
of individuals admitted. A total of 128
adolescents with bipolar disorder in
this study (39.3 percent) had at least
one behavioral health admission dur-
ing the year. When age and sex were
controlled for, adolescents with bipo-
lar disorder were 3.4 times as likely to
have a behavioral health care admis-
sion (95 percent confidence interval
[CI]=2.66 to 4.42, p<.001) as those

with mood disorders and 30.6 times
as likely (CI=22.75 to 41.12, p<.001)
as those with non–mood disorders.

Adolescents with bipolar disorder
had a median duration of behavioral
health care admission of eight days,
which was not significantly different
from that of other adolescents in this
study (Table 2).

Use of emergency 
department services
Approximately 20 percent of adoles-
cents who used services for bipolar

disorder (66 of 326) filed a medical
claim for emergency department
services. After adjustment for age and
sex, adolescents with bipolar disorder
were 1.4 times as likely to have an
emergency department claim (CI=
1.03 to 1.85, p=.03) as adolescents
with other mood disorders and 1.7
times as likely (CI=1.29 to 2.28,
p<.001) as adolescents with non–
mood behavioral health diagnoses
and 2.8 times as likely (CI=2.12 to
3.69, p<.001) as adolescents who did
not use behavioral health care.

The primary reason for an emer-
gency department claim merits atten-
tion in this population. Among ado-
lescents with bipolar disorder, 21.4
percent of emergency department
visits (18 of 84) were for drug over-
dose. Among adolescents who had
any claims for an emergency depart-
ment visit (with age and sex con-
trolled for), those with bipolar disor-
der were 1.8 times as likely (CI=1.03
to 3.26, p=.039) to have an emer-
gency department visit for drug over-
dose as their counterparts with mood
disorders, 8.8 times as likely (CI=4.62
to 16.79, p<.001) as those with
non–mood disorders, and 45.4 times
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TTaabbllee  11

Characteristics of 12- to 18-year-olds enrolled in group health insurance plans in
1996 (N=100,880), by mutually exclusive diagnostic categoriesa

Non–mood
Bipolar Mood behavioral No behavioral
disorder disorder health diagnosis health diagnosis

Variable (N=326) (N=2,982) (N=7,662) (N=89,910)

Mean±SD age (years) 15.5±1.73 15.5±1.78 14.9±1.97∗∗∗ 14.9±1.99∗∗∗

Median age (years) 16 16 15∗∗∗ 15∗∗∗

% female 51.2 54.7 38.1∗∗∗ 50.8

a Adolescents with multiple diagnoses were assigned to the first diagnostic category they fit, in the
order of bipolar disorder followed by mood disorder, other behavioral health diagnosis, and no be-
havioral health diagnosis. 

∗∗∗p<.001 compared with bipolar disorder

TTaabbllee  22

Medical and behavioral health admissions and use of emergency department services among 12- to 18-year-olds in group
health insurance plans in 1996 (N=100,880), by mutually exclusive diagnostic categoriesa

Non–mood No behavioral
Bipolar disorder Mood disorder behavioral health health diagnosis
(N=326) (N=2,982) diagnosis (N=7,662) (N=89,910)

Variable N % N % N % N %

Behavioral health inpatient
admission

Adolescents with admissions 128 39 476 16∗∗∗ 158 2.1∗∗∗

Median length of stay (days) 8 7 6
25th percentile (days) 5 4 3
75th percentile (days) 13 10 12

Medical inpatient admission
Adolescents with admissions 14 4 123 4 201 2.6 1,399 1.6∗∗

Median length of stay (days) 2 2 3∗ 2
25th percentile (days) 1 1 2 1
75th percentile (days) 2 5 6 2

Admitted for drug overdose 6 2 52 2 11 <.2∗∗∗ 12 <.1∗∗∗

Emergency department visit
Number of adolescents 66 20 446 15∗ 891 11.6∗∗∗ 8,233 9.2∗∗∗

Total number of visits 84 608 1,230 10,038
Visits for drug overdose 18 81 33 54

a Adolescents with multiple diagnoses were assigned to the first diagnostic category they fit, in the order of bipolar disorder followed by mood disorder,
other behavioral health diagnosis, and no behavioral health diagnosis.
∗p<.05 compared with bipolar disorder

∗∗p<.01 compared with bipolar disorder
∗∗∗p<.001 compared with bipolar disorder
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as likely (CI=25 to 82.32, p<.001) as
those with no behavioral health care
use.

Inpatient medical care admissions
In sharp contrast with the 55.5 per-
cent behavioral health admission rate,
4.3 percent of adolescents with bipo-
lar disorder (14 of 326) had at least
one medical admission. It is interest-
ing to note that six of these 14 med-
ical admissions were followed within
48 hours by a behavioral health care
admission.

When age and sex were controlled
for, this result was not significantly
different from the rate for other ado-
lescents who used behavioral health
services during the year. However,
adolescents with bipolar disorder
were 2.6 times as likely (CI=1.51 to
4.62, p=.001) to experience a medical
admission as adolescents with no be-
havioral health care use.

Among adolescents with bipolar
disorder, 42.9 percent of medical ad-
missions (six of 14) were for drug
overdose. When age and sex were
controlled for, adolescents with bipo-
lar disorder were 94.9 times as likely
(CI=27.53 to 326.81, p<.001) to have
a medical admission for drug over-
dose as adolescents who used no be-
havioral health services and 16.3
times as likely (CI=4.63 to 57.18,
p<.001) as those who used behavioral
health services for a diagnosis other
than bipolar disorder and mood disor-
der. The high proportion of medical
admissions for drug overdose among
adolescents with bipolar disorder was
congruent with the high percentage
of adolescents who presented to the
emergency department with drug
overdose.

The median duration of medical
admissions among adolescents with
bipolar disorder was two days. When
age and sex were controlled for, this
finding represented a significantly
shorter stay than the three days for
those with non–mood behavioral
health diagnoses (F=5.46, df=1, 272,
p=.02) but was not significantly dif-
ferent from that of other comparison
groups in the study (Table 2).

Expenditures for care
Expenditures for care were calculat-
ed from covered charges on bills.

Adolescents with bipolar disorder in-
curred median annual behavioral
health expenditures of $2,046. When
age and sex were controlled for, this
expenditure was significantly higher
than the median of $635 for adoles-
cents with mood disorder (F=106.33,
df=1, 2,834, p<.001) or the median of
$210 for those with non–mood behav-
ioral health disorders (F=532.90,
df=1, 6,594, p<.001).

Again, when age and sex were con-
trolled for, the pattern held for an-
nual median medical expenditures,
with $357 for adolescents with bipo-
lar disorder, compared with $268 for
those with mood disorders (F=4.19,
df=1, 2,834, p=.04), $202 for those
with non–mood behavioral health
care use (F=13.03, df=1, 6,594, p<
.001), and $175 for those with no be-
havioral health care use (F=90.02,
df=1, 90,199, p<.001).

Discussion
Our analysis showed that in this
group of health plans, a significantly
higher percentage of adolescents
with bipolar disorder had a behav-
ioral health inpatient admission com-
pared with adolescents who had oth-
er mental health diagnoses. Adoles-
cents with bipolar disorder also used
medical emergency department serv-
ices at a significantly higher rate.
Their medical admission rate was sig-
nificantly higher than that of adoles-
cents who did not have a mental
health diagnosis, and 43 percent of
their medical admissions were for
drug overdose. This rate is signifi-
cantly higher than that of adolescents
who had other mental health diag-
noses or who did not have a mental
health diagnosis.

However, the medical length of
stay among adolescents with bipolar
disorder was shorter than that of ado-
lescents with non–mood behavioral
health disorders. One possible expla-
nation is that adolescents with bipolar
disorder use the emergency depart-
ment for more acute injuries or ill-
nesses—possibly related to overdose,
injury, substance use, and high-risk
sexual behavior—which could be re-
lated to active symptoms of bipolar
disorder and may not require long in-
patient medical stays. However, we
did not explicitly assess the associa-

tion of symptoms of bipolar disorder
with emergency department use.

Adolescents with bipolar disorder
had significantly higher median ex-
penditures for annual behavioral
health care than those in any of the
other diagnostic categories; this find-
ing was directly related to the high
percentage of behavioral health ad-
missions in this group. The medical
expenses of adolescents with bipolar
disorder were also significantly higher
than those of other adolescents. The
combination of high behavioral
health expenditures and high medical
care expenditures resulted in adoles-
cents with bipolar disorder having
significantly higher total annual ex-
penditures on health services com-
pared with adolescents who used be-
havioral health resources but had oth-
er diagnoses and adolescents who did
not use behavioral health resources.
This finding has important implica-
tions for these adolescents’ insured
parents, employers, and insurance
plans. These costs appear to be re-
flective of a high number of behav-
ioral health care inpatient admissions,
a high level of use of emergency de-
partment services (possibly related to
symptoms of bipolar disorder), and
high medical admission rates for drug
overdose.

Existing evidence indicates that pe-
diatric bipolar disorder is a severe ill-
ness associated with high rates of im-
pairment and a chronic or relapsing
clinical course (13–15). Direct com-
parisons with other pediatric psychi-
atric disorders have highlighted the
relative severity of pediatric bipolar
disorder. Children and adolescents
with bipolar disorder had two or three
times the rate of significant psychoso-
cial problems as youths with a diagno-
sis of attention-deficit hyperactivity
disorder and had significantly higher
rates of comorbid diagnoses, suicidal-
ity, and psychosis (16). In a communi-
ty sample in Oregon, adolescents with
bipolar disorder had twice the rate of
suicide attempts and significantly
more global impairment than adoles-
cents with unipolar major depression
(15). Thus it is not surprising that
adolescents with bipolar disorder
consumed relatively more overall
medical resources than youths with
other behavioral health diagnoses.
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Limitations
The plans included in this study were
not a representative sample of health
plans but, rather, a convenience sam-
ple. The data used in this study were
administrative insurance billing claims,
and using administrative claims has
certain inherent limitations. First, re-
ported costs are exclusive of pharmacy
costs, and hence health care expendi-
tures reported here are underesti-
mates. Second, only expenditures asso-
ciated with filed claims were captured
in this study. Thus the total amount of
service use may be underreported.
Third, identifying individuals who have
a specific disorder by using insurance
billing claims is not the same as making
a clinical diagnosis. The differential di-
agnosis of bipolar disorder among ado-
lescents is potentially difficult at times,
and adolescents with bipolar disorder
can receive misdiagnoses of other psy-
chiatric disorders (7). The high rate of
inpatient psychiatric admissions of the
adolescents with bipolar disorder af-
forded a comprehensive evaluation of a
large percentage of the group with
bipolar disorder. In addition, bipolar
disorder had to be the primary diagno-
sis in order for adolescents to be in-
cluded in the group with bipolar disor-
der. These two factors may have re-
duced the possibility of overcounting
individuals with bipolar disorder. Diag-
nostic coding errors and medical visits
related to screenings for various disor-
ders can result in erroneous identifica-
tion; in addition, clinicians may be re-
luctant to assign a diagnosis of bipolar
disorder to adolescents, given that it is
such a difficult and troubling diagnosis.
These claims contain only the primary
diagnosis listed for the health service
use, which may have resulted in an un-
dercount of persons with bipolar disor-
der. Finally, the data were from 1996,
and care practices may have changed
since then.

Clinical implications
These significant findings highlight
the urgent need for a better under-
standing of the diagnosis and treat-
ment of bipolar disorder in this popu-
lation. In particular, the high rate of
use of emergency department servic-
es—and the high number of over-
dose-related emergency department
visits—along with the high behavioral

health admission rate among adoles-
cents with bipolar disorder raises the
question of whether hospitalization is
the preferred mode of treatment for
stabilizing these youths or whether
improved or more intensive outpa-
tient treatment is needed. If im-
proved or more intensive outpatient
treatments could decrease the need
for hospitalization, then such an in-
vestment could provide a cost savings
for insurers while potentially increas-
ing the quality of life for this popula-
tion of adolescents. Unfortunately,
many behavioral health insurance
plans, including most of the plans in
this sample, limit the number of out-
patient visits to 20 per year, which
may pose the biggest barrier to im-
proving treatment for adolescents
with bipolar disorder (17). 

Conclusions
We hope this study highlights to clini-
cians, researchers, and health insur-
ance providers the tremendous fiscal
and medical burden associated with
bipolar disorder among adolescents.
This often chronic, debilitating illness
not only is associated with significant
morbidity and suffering for patients
and their families but also consumes a
substantial amount of resources simply
in direct medical costs to health plans.
Because the bulk of the overall costs
for adolescents with bipolar disorder
are from inpatient psychiatric treat-
ment, it may be cost-effective for
health plans to devote additional re-
sources to the improvement of ambu-
latory treatment of youths with bipolar
disorder so that the need for inpatient
hospitalization could be reduced. Giv-
en the paucity of studies examining
treatment efficacy among adolescents
with bipolar disorder, these findings
highlight the need for research, devel-
opment, and dissemination of effec-
tive treatments for bipolar disorder
among youths. Such efforts have the
potential to reduce the high overall
medical costs associated with bipolar
disorder in adolescence. ♦
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