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Treatment of patients diag-
nosed as having bipolar disor-
ders has evolved rapidly in

recent years. A growing number of
medicines have received U.S. Food
and Drug Administration (FDA) and
international regulatory approval for
use in treating acute mania or bipolar
depression or for long-term mainte-
nance treatment aimed at limiting re-
currence risks (1). Despite a growing
array of effective and reasonably safe
treatments, residual morbidity among
patients treated by contemporary
community standards remains high.
Previous follow-up studies of treated
patients with bipolar I disorder who
had been ill for several years (2–4) or
following first episodes (5) have
found residual morbidity in 40% of
the follow-up period. Approximately
three-quarters of the residual mor-
bidity was depressive or dysthymic
(2–5). Unresolved depressive mor-
bidity is probably an important con-
tributor to substance abuse, func-
tional disability, and excess mortality
because of high suicide rates in early
years and because of medical disor-
ders in later years (6–12).

Prominent residual depressive mor-
bidity among treated patients with
bipolar disorder encourages empiri-
cal use of antidepressants in both
short- and long-term treatment, de-
spite limited evidence of their effica-
cy and safety in the treatment of bipo-
lar depression (13–16). In addition,
residual morbidity and the growing
number of options for treating such
patients encourage use of multiple
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Objective: Because treatments for bipolar disorder include a growing num-
ber of psychotropic agents, the authors evaluated psychotropic polythera-
py and adherence to treatment among U.S. patients with bipolar disorder.
Methods: National health plan claims data (2000–2004) were used to iden-
tify patients diagnosed as having bipolar disorder who had continuous ben-
efits and had not been prescribed medication for bipolar disorder for six
months or more. The study compared drugs dispensed to these patients ini-
tially and at one year and characterized patients who were adherent to
mood-stabilizers. Results: A total of 7,406 patients had a bipolar disorder:
bipolar I (55%), bipolar II (15%), or bipolar disorder not otherwise speci-
fied (30%). Women represented 57% of the sample; mean±SD age was
35.4±12.4 years. Initial prescription fills involved one psychotropic agent in
67% of patients, and two or more psychotropics (polytherapy) in 33%. Ini-
tial prescription drug selections involved: antidepressants > anticonvulsants
≥≥ antipsychotics > sedatives > lithium; initial mood stabilizer use ranked:
valproate > lithium > carbamazepine or oxcarbazepine > lamotrigine; an-
tipsychotics ranked: olanzapine > quetiapine ≥≥ risperidone > ziprasidone >
aripiprazole > clozapine. Rankings were similar at one year, when only 31%
of patients received monotherapy (a 2.2-fold decline), 32% received poly-
therapy, and 37% received no psychotropics. Initially patients received 1.42
psychotropic drugs per person; at one year, patients received 175, and at
both times polytherapy was less likely with lithium than with anticonvul-
sants. In multivariate modeling, one-year mood stabilizer use was greater
with the following: older age, type of mood stabilizer (lamotrigine > val-
proate > carbamazepine or oxcarbazepine > lithium) and was associated
with more psychiatric office and emergency visits, clinician type (more com-
mon with psychiatrists than with primary care physicians), and nonuse of
off-label anticonvulsants. Conclusions: Polytherapy was used by one-third
of patients initially and at one year, antidepressant use was highly prevalent
initially and later, but lack of treatment was prevalent at one year. Plausible
clinical and treatment factors were associated with sustained mood stabi-
lizer adherence. (Psychiatric Services 59:1175–1183, 2008)



mood-altering and other psychotrop-
ic agents (polytherapy), despite very
limited evidence of additional effec-
tiveness or of the relative safety of
such empirical interventions (1,17,
18). Moreover, polytherapy may have
the paradoxical effect of limiting ad-
herence to critically required long-
term mood-stabilizing treatment for
patients with bipolar disorder (19). A
recent analysis of pharmacy benefits
records of a national sample of U.S.
patients diagnosed as having bipolar
disorder considered new treatments
with single psychotropic agents (20).
Antidepressants were, by far, the
most commonly prescribed psycho-
tropics in initial monotherapies, and
both lithium and antidepressants
were retained longer than other psy-
chotropics, including anticonvulsants,
antipsychotics, and sedatives (20).

We report new findings from inde-
pendent national health care claims
data, focusing on initial polytherapy,
changes in treatment over one year,
and factors associated with long-term
treatment adherence.

Methods
Data source
Study data were obtained from a pro-
prietary research database containing
eligibility information and pharmacy
and medical claims data from a large
commercial U.S. health plan provid-
ing coverage for physician, hospital,
and prescription drug services, in-
cluding services for psychiatric disor-
ders. The health plan provides data
from both self-insured employers
(including retirees with employer-
provided Medicare Supplemental
Plans) and employer-sponsored com-
mercially insured subscribers repre-
senting a geographically diverse sam-
pling of approximately 14 million
persons across the United States,
with a concentration in the South and
Midwest. We derived data from
claims submitted by care providers to
obtain payment for services ren-
dered. Computerized files used were
deidentified and accessed by proto-
cols in compliance with the United
States Health Insurance Portability
and Accountability Act of 1996 to en-
sure confidentiality. Data derived
from the same source have been used
previously for various utilization,

safety, and economic analyses (20–
23), but they have not been used for
analyses of treatments provided to
patients diagnosed as having bipolar
disorders.

Medical and pharmacy claims
Medical claims or encounter data
were collected from all available sites
for all types of services provided and
were coded in conformance with in-
surance industry standards. Claims
for ambulatory services submitted by
individual providers (usually physi-
cians) use Health Care Financing
Agency (HCFA)–1500 forms and
claims for hospital-based services use
UB-92 forms (www.cms.hhs.gov).

Facility service records contain in-
formation on up to nine diagnoses
and six procedures, categorized by
International Classification of Dis-
eases, Ninth Revision, Clinical Modi-
fication (ICD-9-CM) diagnosis codes
(24), and they contain information on
procedure codes based on ICD-9-
CM, Current Procedural Terminolo-
gy (CPT), or HCFA Common Proce-
dure Coding System (HCPCS) proto-
cols (www.cms.hhs.gov/home/medi
care.asp). Facility claims contain cat-
egories of most services but may not
account for all drugs administered in
the hospital. Provider service records
contain information on up to four di-
agnoses recorded with ICD-9-CM
codes and one procedure recorded
using ICD-9-CM, CPT, or HCPCS
codes. Claims for pharmacy services
include drug names, dosage forms,
drug strengths, fill dates, and number
of days’ supply.

Study population 
and characteristics
Health plan members initiating treat-
ment for bipolar disorders were iden-
tified using eligibility criteria and
medical and pharmacy claims data ac-
quired between January 1, 2001, and
December 31, 2005. To be included
in the study, persons were required to
be continuously enrolled in the health
plan for six months before and for 12
months after a first prescription fill
for a psychotropic medication. Per-
sons were considered for the study if
they were diagnosed as having bipolar
disorder, were aged 17 years or older,
were newly initiating pharmacologi-

cal treatment for bipolar disorder (no
psychotropic prescription fills in the
preceding six months). Patients were
entered in the study between January
1, 2001, and December 31, 2004, and
were followed for 12 months after ini-
tiating treatment. Persons diagnosed
as having schizophrenia, epilepsy, or
migraines were excluded.

Demographic characteristics were
assigned according to information re-
ported in index claims for the first
psychotropic prescription fill, includ-
ing sex, current age, and geographic
region. If more than one prescription
by more than one prescriber was
filled on the index date, the provider
type was assigned hierarchically in
the following order: psychiatrist, gen-
eral practitioner, other specialist, and
unknown.

Diagnosis of bipolar disorder and
its subtypes was based on the pres-
ence of ICD-9-CM diagnosis codes
indicating such illnesses that were
then converted to corresponding
DSM-IV codes according to guide-
lines provided by the American
Health Information Management As-
sociation (AHIMA) (25). For this
study, patients who ever had an ICD-
9-CM diagnosis of bipolar affective
disorder (ICD-9-CM codes 296.4–
296.66), corresponding with DSM-IV
bipolar I disorder (DSM-IV codes
296.4–296.66), were considered to
have type I bipolar disorder; those
who did not have bipolar disorder
type I but had ever been diagnosed as
having ICD-9-CM manic-depressive
psychosis, other or unspecified type
(296.89), corresponding to DSM-IV
bipolar II disorder (296.89), were
considered to have type II bipolar dis-
order; those who did not have type I
or II bipolar disorder but had ever
been diagnosed with ICD-9-CM af-
fective psychosis, other or unspeci-
fied (296.7, 296.80), or with ICD-9-
CM atypical manic or depressive dis-
order (296.81–296.82) were consid-
ered to have bipolar disorder not oth-
erwise specified.

Patients also were categorized ac-
cording to their apparent illness com-
plexity, on the basis of selected clini-
cal factors and presence of higher-
severity bipolar disorder indicators or
comorbid conditions that may com-
plicate treatment, all as detailed by
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Solz and Gilbert (26) and applied to
other illnesses (26,27). We consulted
with clinical and coding experts to
identify ICD-9-CM codes associated
with relatively high-severity bipolar
disorders and complex illness man-
agement. Indicators of higher illness
complexity included diagnostic indi-
cators for moderate or severe bipolar
disorder (296.xx with fifth digit classi-
fication as “moderate” or “severe” or
with psychotic features), an indica-
tion of self-harm (E950.x–E959) or
overdose (969.xx), or presence of cer-
tain comorbid disorders (including
bulimia nervosa [307.51], impulse-
control disorder [312.30], or chronic
fatigue syndrome [780.71]). Remain-
ing patients with bipolar disorder
were considered to represent rela-
tively lower levels of illness complexi-
ty, and substance use comorbidity was
considered separately.

We also calculated comorbidity
scores at baseline and during follow-
up by using an algorithm developed
by Charlson and collaborators (28)
and adapted by Deyo and colleagues
(29) for use with administrative claims
databases. To better identify patients
with specific clinical conditions used
to score comorbidity, required diag-
nosis codes were updated in consulta-
tion with clinical and coding experts to
reflect recent changes or additions to
the codes, without change in the
number or identity of clinical condi-
tions used to calculate comorbidity
scores. These included diagnosis of
the clinical state (depressed, manic or
hypomanic, mixed, or unspecified)
closest in time to the initial prescrip-
tion fill was determined.

Treatment regimens
Psychotropic medicines provided
were categorized as mood stabilizers,
including lithium and anticonvulsants
(carbamazepine or oxcarbazepine,
valproate [any salt of valproic acid, in-
cluding divalproex], and lamotrigine);
antipsychotics, including modern an-
tipsychotics (aripiprazole, clozapine,
olanzapine, quetiapine, risperidone,
and ziprasidone) and older neurolep-
tics (chlorpromazine, fluphenazine,
haloperidol, loxapine, mesoridazine,
molindone, perphenazine, pimozide,
promazine, thioridazine, thiothixene,
trifluoperazine, and triflupromazine);

antidepressants, including serotonin
reuptake inhibitors (SRIs) (citalo-
pram as its racemate or R-isomer, flu-
oxetine, fluvoxamine, paroxetine, and
sertraline) and serotonin-norepineph-
rine reuptake inhibitors (SNRIs) (du-
loxetine and venlafaxine), tricyclic an-
tidepressants (including amitripty-
line, amoxapine, clomipramine, desi-
pramine, doxepin, imipramine, map-
rotiline, protriptyline, nortriptyline,
and trimipramine), monoamine oxi-
dase (MAO) inhibitors (isocarbox-
azid, phenelzine, and tranylcypro-
mine), and modern antidepressants
(including bupropion, mirtazapine,
nefazodone, and trazodone). We also
identified concomitant use of anxi-
olytic-sedatives, or hypnotics, includ-
ing benzodiazepines, as well as mis-
cellaneous anticonvulsants of un-
proved efficacy in bipolar disorders
(gabapentin, levetiracetam, tiagabine,
topiramate, and zonisamide). Initial
treatments and combinations were
assigned as psychotropic prescrip-
tions dispensed during the first 30
days of treatment. Final regimens
were assigned by psychotropic pre-
scriptions dispensed within the final
90 days of follow-up. 

We also examined overall health
care utilization during follow-up and
recorded office or emergency service
visits, hospitalizations, and hospital
days per patient, based on services
rendered, as identified in the claims
database.

To evaluate mood stabilizer adher-
ence, specifically, we identified a sub-
group of patients who took a single
mood stabilizer and initiated treat-
ment with lithium or a mood-stabiliz-
ing anticonvulsant (carbamazepine,
lamotrigine, oxcarbazepine, or val-
proate) and neither switched nor aug-
mented therapy with any other mood
stabilizer during follow-up. We meas-
ured mood stabilizer adherence by
using a medication possession ratio
(MPR). MPR is the percentage of the
past 365 days with apparent access to
an initial mood stabilizer. Also, a low-
er MPR would capture both treat-
ment nonadherence and interrup-
tions in treatment.

Analytic approach
We analyzed patient demographic
and clinical characteristics, treat-

ment regimens, and health care uti-
lization in the study sample. We con-
sidered initial treatment patterns
and examined changes in treatment
during a year of follow-up, compar-
ing all single and multiple psy-
chotropic prescriptions dispensed
during the first 30 days (initial treat-
ment) to those during the final 90
days of follow-up (final treatment).

To identify characteristics associ-
ated with treatment adherence in
the subsample of patients treated
with a single mood stabilizer for up
to a year, we compared factors of po-
tential interest (including sex, age,
diagnostic type, comorbidities, health
care service use, prescriber type, ge-
ographic regions, mood-stabilizer
treatment, and psychotropic co-
treatments), contrasting adherent
patients (MPR ≥80%) and nonad-
herent patients (MPR <80%) in pre-
liminary bivariate comparisons. Fac-
tors differing between these adher-
ence subgroups were further evalu-
ated by multivariate least-squares re-
gression modeling. Modeling includ-
ed days hospitalized per patient to
control for potential effects of pro-
longed hospitalizations with incom-
pletely recorded inpatient pharmacy
claims. Index year of starting treat-
ment was also included to adjust for
possible changes in prescribing pat-
terns over time. When multiple
items were considered in some com-
parisons, one was selected as a com-
parator against which effects of oth-
er factors on treatment adherence
were related.

Data are reported as means and
standard deviations (SDs) unless
stated otherwise, and statistical tests
required two-tailed p<.05 for signifi-
cance. Analyses used commercial
statistical software (SAS 9.1.3).

Results
Sample
A total of 7,406 treated patients met
study inclusion criteria; 55% were
identified as having bipolar I disorder,
15% as having bipolar II disorder, and
30% as having bipolar disorder not
otherwise specified (Table 1). Mean
age was 35.4±12.4 years, and a slight
majority (57%) were women. More
cases were located in the South (42%)
and Midwest (40%) than in the West
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(10%) or Northeast (8%) of the Unit-
ed States, closely paralleling the over-
all population distribution of the

health plan. Most patients (67%) were
treated initially by psychiatrists (37%)
or primary care physicians (30%).

Initial treatments
Among all 7,406 patients, 67% had an
initial prescription fill for a single pri-
mary mood-altering drug (monother-
apy), and 33% (2,444) had initial pre-
scription fills for two or more major
psychotropic drugs (polytherapy; ma-
jor psychotropic drugs include anti-
convulsants with mood-stabilizing or
antimanic effects, lithium salts, an-
tipsychotics, or antidepressants) (Fig-
ure 1). If sedatives and miscellaneous
anticonvulsants are included, 43%
(N=3,191) would have had polyther-
apy (Table 2). Initial prescription
fills for primary monotherapies
ranked as follows: antidepressants >
anticonvulsants > antipsychotics >
lithium. With initial prescription fills
for polytherapy, antidepressants
(79% of patients) were often used in
combination with other agents more
than were anticonvulsants (49%), an-
tipsychotics (50%), or lithium (16%
of patients). Overall, initial utilization
rates ranked as follows: antidepres-
sants > anticonvulsants ≥ antipsy-
chotics > sedatives (anxiolytics or
hypnotics) > lithium > miscellaneous
anticonvulsants  (Figure 1). Almost all
antidepressants and antipsychotics
given were modern agents.

Treatments at follow-up
At one year, 2.2-fold fewer (31%) pa-
tients received monotherapy, 32%
received two or more primary psy-
chotropics (mood stabilizers, an-
tipsychotics, or antidepressants),
50% of those still being treated re-
ceived two or more major psy-
chotropic drugs that act on the cen-
tral nervous system and are used
with the intention of mood stabiliza-
tion (not including sedatives and
miscellaneous anticonvulsants), and
37% had no evidence of receiving a
primary mood-altering agent in the
preceding 90 days (Table 2 and Fig-
ure 1). Although adequate clarifica-
tion of the basis of being untreated
at one year was not feasible, this un-
treated subgroup was not less likely
to be in the care of a psychiatrist
than other types of providers (data
not shown).

Major changes from baseline to
one year were for patients moving
from monotherapy (67%) to no treat-
ment (37%). Among monotherapies
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Characteristics of 7,406 patients diagnosed as having bipolar disorder with initial
prescription fills for psychotropic medication in 2000–2004

Characteristic N %

Age (M±SD)a 35.4±12.4
Sex

Female 4,192 56.6
Male 3,214 43.4

Bipolar diagnostic type
Type I 4,104 55.4
Type II 1,077 14.5
Not otherwise specified 2,225 30.0

U.S. geographic region
South 3,094 41.8
Midwest 2,953 39.9
West 766 10.3
Northeast 593 8.0

Prescriber type
Psychiatrist 2,738 37.0
Primary care physician 2,192 29.6
Other specialist 585 7.9
Unknown 1,891 25.5

Illness complexityb

Low 3,128 42.2
High 4,278 57.8

Baseline comorbidity
Comorbidity index (M±SD score)c .22±.68
Anxiety disorder 61 .8
Alcohol or other substance abuse 430 5.8

Baseline clinical state
Mixed 3,446 46.5
Depressive 2,332 31.5
None stated 861 11.6
Manic 568 7.7
Bipolar disorder not otherwise specified 153 2.1
Hypomanic 46 .6

Service utilization per person in the past
12 months (M±SD)

All outpatient visits 19.6±17.1
Bipolar disorder–related outpatient visits 4.45±7.08
Emergency visitsd 1.30±3.82
Bipolar disorder–related emergency visitsd .42±2.38
Hospitalizations .47±.91
Psychiatric hospitalizations .22±.54
Days hospitalized 3.11±10.6

Year sampled
2001 2,188 29.5
2002 1,817 24.5
2003 1,856 25.1
2004 1,545 20.9

a Median age, 35 years; range, 17–86 years
b Indicators of higher illness complexity included diagnostic indicators for moderate or severe bipo-

lar disorder (ICD-9-CM code 296.xx with fifth digit classification as “moderate” or “severe” or with
psychotic features), an indication of self-harm (ICD-9-CM code E950.x–E959) or overdose (ICD-
9-CM code 969.xx), or presence of certain comorbid disorders (including bulimia nervosa
[307.51], impulse-control disorder [ICD-9-CM code 312.30], or chronic fatigue syndrome [ICD-
9-CM code 780.71]). Remaining patients with bipolar disorder were considered to represent rel-
atively low complexity of illness.

c As measured by the Charlson Comorbidity Index. Possible scores range from 0 to 37, with higher
scores indicating greater levels of comorbidity and of illness complexity.

d Emergency visits pertain to services in hospital emergency rooms.



at one-year, antidepressants again
dominated, followed by anticonvul-
sants, lithium, and antipsychotics.
For polytherapy during follow-up,
most regimens also included antide-
pressants, as well as prevalent use of
anticonvulsants and antipsychotics
and a slightly greater use of lithium.
Overall utilization rates among those
being treated at follow-up ranked as
follows: antidepressants (72%) > oth-
er mood-altering anticonvulsants
(38%) > antipsychotics (30%) > seda-
tives (24%) > lithium (15%) > mis-
cellaneous anticonvulsants (12%)
(Table 2 and Figure 1).

Adherence to mood 
stabilizer treatment
Among the 7,406 study patients,
2,197 (30%) were given a prescription
for a single mood stabilizer at base-
line and had no evidence of switching
or augmenting this basic treatment
with an additional mood stabilizer
(anticonvulsant or lithium) during fol-
low-up. In this subsample of patients
given a single mood stabilizer, val-
proate (N=1,125, or 51%) was the
most commonly used agent, followed
by lithium (N=517, or 24%), carba-
mazepine or oxcarbazepine (N=308,
or 14%), and lamotrigine (N=247, or
11%). However, many of the patients
in this subsample were also given an
antidepressant (N=1,213, or 55%),
sedative (N=791, or 36%), or antipsy-
chotic drug (N=763, or 35%), and a
minority (N=306, or 14%) received a
miscellaneous anticonvulsant at some
time, with an average of 2.85±1.72
psychotropics per person (median=2,
range=1–12), even with nominally
simplified treatment. Only 28% (N=
620) of the subsample were consid-
ered adherent (MPR ≥80%) to their
single mood stabilizer therapy, and
72% (N=1,577) were considered non-
adherent (MPR <80%).

Of note, patients given lithium as
the single mood stabilizer were
much less likely to receive adjunctive
psychotropic agents during the fol-
lowing year than were those whose
single mood stabilizer was an anti-
convulsant. This difference was sig-
nificant for all types of psychotropic
drugs except anxiolytics, and it was
particularly striking with antidepres-
sants (Table 3).

Factors associated with 
mood stabilizer adherence
Preliminary, unadjusted, bivariate
comparisons of the treatment-adher-
ent subgroup (N=620) and the non-
adherent subgroup (N=1,577) indi-
cated minor differences between
each other or versus the overall co-
hort of 7,406 patients with respect to
geographic distribution, year of study
entry, sex, entry age, diagnosis, illness
complexity, comorbidity index score,
and prescriber type (data not shown).
Moreover, the subgroups were very
similar in utilization rates for adjunc-
tive psychotropics other than the
identified primary mood stabilizer. A
larger proportion of adherent pa-
tients received lithium or lamotrigine,
whereas nonadherent patients were
more often given valproate, carba-
mazepine, or oxcarbazepine. Adher-
ent patients also were less likely to
abuse alcohol or drugs, compared
with nonadherent patients (N=24, or
3.9%, versus N=120, or 7.6%), but
they were somewhat more likely to
have a comorbid anxiety disorder
(N=6, or 1.0%, versus N=7, or .4%).
Also of interest, patients adherent to
mood stabilizers had 20% more total
outpatient visits per person per year
(19.0 versus 15.8) and 55% more am-
bulatory visits related to bipolar disor-
der (6.8 versus 4.4); they also had
44% more emergency service visits
related to bipolar disorder (.52 versus
.36 per person per year), but they had
27% fewer hospitalizations for all rea-

sons (.30 versus .41 per person per
year, mainly for nonpsychiatric indi-
cations) and 37% fewer hospitaliza-
tion days (1.7 versus 2.7 per person
per year) (data not shown).

Multivariate analyses based on the
preceding observations and inclusion
of factors considered clinically plau-
sible indicated several measures that
were independently and significantly
associated with mood stabilizer ad-
herence, based on MPR as the out-
come measure. MPR was higher with
older age (p<.001), lack of substance
abuse (p=.001), treatment by a psy-
chiatrist versus a primary care physi-
cian (p=.008), and lower illness com-
plexity (p=.013) (Table 4). Adher-
ence to specific mood stabilizers was
ranked as follows: lamotrigine ≥
lithium ≥ valproate or carbamaz-
epine or oxcarbazepine (p<.001).
Treatment adherence was lower if
co-treatment with miscellaneous an-
ticonvulsants was used (p=.004).
However, no significant associations
were found between MPR and co-
treatment with antidepressants or an-
tipsychotics, nor with sex, diagnostic
subtype, comorbidity index, or geo-
graphical region.

Finally, in multivariate modeling,
greater mood stabilizer adherence
was associated significantly with more
bipolar disorder–related outpatient
and emergency service visits (both
p<.001) but much lower utilization of
emergency services for indications
not related to bipolar disorder
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Initial and final (12-month) psychotropic treatments for 7,406 patients with
bipolar disorder who had not been prescribed medication for bipolar disorder
for six months or more before study entrya

a Note that antidepressants were very prominent at both times and that more than 30% of patients
used polytherapy (two or more major psychotropic drugs) at both times. Also, monotherapy fell
from nearly 70% of patients at entry to about 30% at one year, and nontreatment became preva-
lent at one year.
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(p<.001). These variations in service
utilization rates (Table 4) suggest that
greater adherence may have been as-
sociated with closer outpatient fol-
low-up, with complex implications for
the economics of treatment.

Discussion
This study examined all initial psy-
chotropic treatments for U.S. patients
who were diagnosed as having bipolar
disorder who had not received med-
ication for bipolar disorder for at least

six months at baseline. The study also
reassessed treatments a year later and
examined treatment adherence in
some detail by using a national claims
database not previously employed for
the study of treatment of such pa-
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Initial and final (12-month) psychotropic treatments for 7,406 patients with bipolar disorder who had not been prescribed
medication for bipolar disorder for six months or more before study entrya

Initial treatment Final treatment

Mono- Poly- All Mono- Poly- All All
therapy therapy participants therapy therapy treated participants

Treatment N % N % N % N % N % N % N %

Any psychotropic
treatment 4,992 67.4 2,414 32.6 7,406 100.0 2,292 30.9 2,349 31.7 4,641 62.7 7,406 100.0

Mood stabilizer
Any mood stabilizer 1,209 24.2 1,488 61.6 2,697 36.4 724 31.6 1,592 67.8 2,316 49.9 2,316 31.3
Lithium salts 318 6.4 382 15.8 700 9.5 217 9.5 458 19.5 675 14.5 675 9.1
Anticonvulsant 891 17.8 1,189 49.3 2,080 28.1 507 22.1 1,276 54.3 1,783 38.4 1,783 24.1

Valproate 563 11.3 253 10.5 410 5.5 90 3.9 311 13.2 401 8.6 401 5.4
Carbamazepine or

oxcarbazepine 157 3.1 827 34.3 1,390 18.8 288 12.6 712 30.3 1,000 21.5 1,000 13.0
Lamotrigine 171 3.4 155 6.4 326 4.4 129 5.6 342 14.6 471 10.1 471 6.4

Antipsychotic
Any antipsychotic 530 10.6 1,206 50.0 1,736 23.4 212 9.2 1,169 49.8 1,381 29.8 1,381 18.6
First-generation

antipsychotic 14 .3 58 2.4 72 1.0 6 .3 41 1.7 47 1.0 47 .6
Second-generation

antipsychotic 516 10.3 1,166 48.3 1,682 22.7 206 9.0 1,146 48.8 1,352 29.1 1,352 18.3
Aripiprazole 16 .3 45 1.9 61 .8 11 .5 94 4.0 105 2.3 105 1.4
Clozapine 1 .0 1 .0 2 .0 0 — 2 .1 2 .0 2 .0
Olanzapine 305 6.1 511 21.2 816 11.0 69 3.0 413 17.6 482 10.4 482 6.5
Quetiapine 86 1.7 345 14.3 431 5.8 69 3.0 424 18.1 493 10.6 493 6.7
Risperidone 91 1.8 312 12.9 403 5.4 50 2.2 261 11.1 311 6.7 311 4.2
Ziprasidone 17 .3 54 2.2 71 1.0 7 .3 88 3.7 95 2.0 95 1.3

Antidepressant
Any antidepressant 3,253 65.2 1,910 79.1 5,163 69.7 1,356 59.2 1,973 84.0 3,329 71.7 3,329 45.0
Older antidepressant

(tricyclics or mono-
amine oxidase
inhibitors) 146 2.9 131 5.4 277 3.7 36 1.6 110 4.7 146 3.1 146 2.0

Modern
antidepressantb 3,107 62.2 1,867 77.3 4,974 67.2 1,320 57.6 1,941 82.6 3,261 70.3 3,261 44.0

SRI 2,087 41.8 1,289 53.4 3,376 45.6 790 34.5 1,242 52.9 2,032 43.8 2,032 27.4
SNRI 348 7.0 262 10.9 610 8.2 184 8.0 391 16.6 575 12.4 575 7.8
Miscellaneousc 672 13.5 886 36.7 1,558 21.0 346 15.1 927 39.5 1,273 27.4 1,273 17.2

None of the preceding
agentsd 0 ––– 0 ––– 0 — 0 ––– 0 ––– 0 ––– 2,765 37.3

Other agent
Any sedative 792 15.9 545 2.6 1,337 18.1 494 21.6 637 27.1 1,131 24.4 1,429 19.3

Anxiolytice 592 11.9 380 15.7 972 13.1 360 15.7 461 19.6 821 17.7 1,052 14.2
Hypnoticf 273 5.5 232 9.6 505 6.8 186 8.1 254 10.8 440 9.5 536 7.2

Miscellaneous
anticonvulsantg 328 6.6 219 9.1 547 7.4 245 10.7 329 14.0 574 12.4 694 9.4

a Totals do not add to 100% because of overlapping combinations. Note that use of any combination of major psychotropic drugs that act on the central
nervous system and are used with the intention of mood stabilization (all polytherapy) is even higher if sedatives and miscellaneous anticonvulsants are
included: baseline: 43.1% (3,191 of 7,406 treated patients) and even higher at one year: 61.5% (2,855 of 4,641 treated patients). Agents per patient av-
eraged 1.42±.68 initially and 1.75±.91 at one year.

b SRI, serotonin reuptake inhibitor; SNRI, serotonin-norepinephrine reuptake inhibitor (for example, duloxetine and venlafaxine)
c Miscellaneous antidepressant (for example, bupropion, mirtazapine, nefazodone, and trazodone)
d Not prescribed a mood stabilizer, antipsychotic, or antidepressant
e For example, benzodiazepines (for anxiety) and buspirone
f For example, benzodiazepines (for sleep), eszopiclone, ramelton, zaleplon, and zolpidem
g Miscellaneous anticonvulsant (not proved effective in bipolar disorders)—for example, gabapentin, tiagabine, topiramate, and zonisamide



tients. New findings included the fol-
lowing: one-third of newly treated pa-
tients were started on polytherapy
(two or more major psychotropic
drugs), and even more treated pa-
tients received multiple psychotropic
drugs a year later. However, at the
one-year follow-up, 37% were not re-
ceiving any psychotropic medicine (a
mood stabilizer, antipsychotic, or an-
tidepressant). As noted previously
(20), antidepressants were by far the
most commonly prescribed psy-
chotropic drugs for American pa-
tients diagnosed as having bipolar dis-
orders (Table 2).

Study limitations
Health care insurance claims data are
valuable for efficient and effective ex-
amination of clinical outcomes, treat-
ment patterns, resource utilization,
and costs. However, such data are
collected to guide reimbursements
and are limited when used for re-
search purposes. Notably, a claim for
a filled prescription does not prove
medication was taken as prescribed.
Also, medications may be provided
without a prescription (for example,
samples from a clinician or medica-
tions administered in a hospital),
which typically are not captured in
claims data. Similarly, the presence or
absence of a diagnosis code in a claim
does not guarantee presence or ab-
sence of a specific disorder, nor does
it guarantee the accuracy of clinical
assessment and documentation. Im-
portant clinical information—includ-
ing specific, current, symptomatic in-
dications for a treatment; details of

illness history; test results; and physi-
cal findings—often is not available in
claims files. Finally, the population
studied may not be representative of

all patients with bipolar disorder, and
there may be a risk of underdiagnosis
of bipolar disorder among insured
patients, for example, to avoid poten-
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Relative rates (RR) of use of adjunctive psychotropics during one year of sustained primary mood-stabilizing treatment
with lithium versus anticonvulsantsa

Lithium (N=517) Anticonvulsants (N=1,680)

Adjunctive treatment N % N % RR 95% CI χ2 p

Antidepressant 248 48.0 965 57.4 .835 .757–.922 14.34 <.001
Antipsychotic 156 30.2 607 36.1 .835 .722–.966 6.19 .013
Hypnotic 56 10.8 254 15.1 .716 .546–.940 6.00 .014
Anticonvulsant 58 11.2 248 14.8 .760 .581–.994 4.14 .042
Anxiolytic 106 20.5 380 22.6 .906 .749–1.098 1.03 .311

a Adjunctive psychotropic agents received during follow-up with use of lithium or a mood-stabilizing anticonvulsant as the primary mood stabilizer
among 2,197 patients with bipolar disorder. Among lithium-treated patients there was relatively less use of all types of adjunctive agents except anxi-
olytics (owing to greater statistical power [N], the effect on antidepressants is particularly significant). Numbers do not add up to total subject num-
bers because of use of multiple agents per patient.

TTaabbllee  44

Multivariate regression modeling showing factors associated with one-year 
treatment adherence to a mood stabilizer (medication possession ratio)

Covariate Coefficient (β) 95% CI p

Mood stabilizer <.001
Lithium (reference)
Lamotrigine 5.21 .01 to 10.4
Valproate –5.23 –8.67 to –1.79
Carbamazepine or oxcarbazepine –4.78 –9.53 to –.04

Age .56 .45 to 0.67 <.001
Baseline comorbidity: 

alcohol or drug abuse –9.18 –14.8 to –3.60 .001
Service utilization

Bipolar disorder–related office visits .75 .56 to .94 <.001
Bipolar disorder–related

emergency visits 9.46 4.30 to 14.6 <.001
Any emergency room visit –5.98 –9.41 to –2.55 <.001
Hospital days –.23 –.40 to –.05 .011

Psychotropic co-treatment
No use of miscellaneous

anticonvulsant (reference)
Miscellaneous anticonvulsant –5.98 –10.1 to –1.91 .004

Illness complexity .013
Lower (reference)
Higher –3.85 –6.90 to –.81

Prescriber type .008
Psychiatrist (reference)
Primary care physician –5.70 –9.88 to –1.52

a Data (coefficients [β] and their confidence intervals [CI]) pertain to 2,197 patients diagnosed as
having bipolar disorder and receiving a single mood stabilizer for 12 months. Coefficient values re-
flect change in medication possession ratio (MPR) resulting from a one-unit change in a covariate
(positive values=positive association with MPR), sometimes versus a comparator, as noted, when
multiple comparisons are involved. For example, MPR is 9.18 percentage points lower among pa-
tients with evidence of alcohol or drug abuse and 5.21 points greater among patients treated with
lamotrigine versus lithium. Other factors not related to MPR included sex, diagnostic type, geo-
graphic region, comorbidity index score, and co-treatment with antidepressants or antipsychotics.
The model was adjusted for year of treatment initiation, to control for changes in treatment op-
tions and prescribing patterns over time, and for number of days hospitalized, because medica-
tions administered in a hospital are not always captured in claims data.



tial stigmatization. The study patients
represent a largely working popula-
tion with geographic distribution
similar to the enrollment patterns of
the health plan. Despite their limita-
tions, claims data, including data
from the source used in this study,
have been widely employed in re-
search and can provide indications of
clinical practice patterns and their
changes over time (20–23).

Polytherapy
Prevalent use of polytherapy initially
as well as later in treatment of U.S.
patients with bipolar disorder proba-
bly reflects the growing availability of
both FDA-approved and off-label
treatment options, as well as incom-
plete therapeutic responses among
most patients with bipolar disorders
(2–5). Available data were not ade-
quate to specify the basis of the strik-
ing rate of treatment discontinuation
(37%) found by one year (Table 2).
Nontreatment is likely to reflect dis-
satisfaction with treatment, intoler-
ance of it, or a perceived lack of active
symptoms requiring treatment, aris-
ing from misunderstanding among
patients or clinicians of the crucial
role of long-term prophylaxis in the
treatment of bipolar disorder even
through periods of euthymia (1,30). A
particularly striking finding was that
polytherapy, particularly involving co-
treatment with antidepressants, was
much less prevalent among patients
using lithium than among those using
an anticonvulsant as a primary mood
stabilizer. This finding is consistent
with previous reports of relatively high
proportions of patients maintained on
mood-stabilizing monotherapy among
those treated with lithium versus an
anticonvulsant (3,31). These trends
may suggest superior efficacy of lithi-
um as a primary mood-stabilizing
agent, including its effect on suicidal
risk (32,33).

Antidepressant use
In accord with a previous analysis
(20), we found again that antidepres-
sants were by far the most commonly
prescribed psychotropic medications
for patients with bipolar disorder in
the United States, both initially and
during long-term follow-up (70%–
72% of treated patients). Their popu-

larity probably reflects both the clini-
cal perception that such treatments
are relatively well tolerated despite in-
dications that treatment response in
depressive phases of the disorder is
limited (2–5,14–20). In addition, ad-
verse behavioral effects of antidepres-
sants—such as mixed states, mild hy-
pomania, and moderately increased
cycling—may be overlooked or misdi-
agnosed (1). Intensive reliance on an-
tidepressants is all the more remark-
able given limited evidence of their
short- and especially long-term effi-
cacy and psychiatric safety in bipolar
disorder (16,18,34). Far less com-
monly employed treatments were
FDA-approved and research-sup-
ported mood stabilizers (1), which
were prescribed for only a minority
of the patients initially (36%) and at
follow-up (50% of those treated and
only 31% of all patients) (Table 2).
Anticonvulsants (28% of patients ini-
tially and 24% of those treated at fol-
low-up, most often valproate) were
prescribed much less frequently than
antidepressants (≥70% of patients)
but more often than lithium (9% of
patients on average) (Table 2).

Treatment adherence
Additional new findings included
identification of factors independent-
ly and significantly associated with
long-term adherence to an initial
mood-stabilizing treatment (Table 3).
Perhaps not surprisingly (1,19,20),
only a minority (30%) of U.S. pa-
tients diagnosed as having bipolar
disorder were nominally continued
for a year on an initial mood stabiliz-
er, and only 28% of this subsample
were considered to be treatment ad-
herent, on the basis of an MPR
≥80% averaged over 12 months.
Factors associated with greater treat-
ment adherence included being old-
er, use of lamotrigine or lithium, lack
of substance abuse, and treatment by
a psychiatrist rather than a primary
care physician. Inferior adherence
was associated with use of valproate
(the most commonly prescribed anti-
convulsant mood stabilizer), use of
carbamazepine or oxcarbazepine, use
of supplemental anticonvulsants that
lack FDA-approval for use in bipolar
disorder, alcohol or drug abuse, and
greater illness complexity.

Finally, we found complex associa-
tions between treatment adherence
and utilization of health services. Of-
fice, and especially emergency serv-
ice, visits for bipolar disorder–related
care were more frequent in associa-
tion with greater treatment adher-
ence, whereas emergency service uti-
lization for other indications and days
per year of hospitalization for any
reason were lower with greater ad-
herence to mood stabilizer treatment
(Table 3). The lesser utilization of
emergency and inpatient services
suggests potential cost savings with
greater adherence to mood-stabiliz-
ing treatments. On the other hand,
greater use of ambulatory and emer-
gency services for bipolar disorder–
related indications suggests that
greater treatment adherence may re-
flect relatively close monitoring, with
more frequent clinician contacts.
However, the available data do not
permit clarification of cause-effect
relationships between treatment ad-
herence and utilization of clinical
services.

Conclusions
Whatever their interpretation, the
findings presented here underscore
the clinical impression that polythera-
py, discontinuous long-term treat-
ment, and heavy reliance on largely
unproved antidepressant treatment
all are prominent characteristics of
contemporary treatment of patients
diagnosed as having bipolar disorders
in the United States. Use of antide-
pressants was highly prevalent and
sustained, despite limited evidence of
their efficacy or safety in bipolar de-
pression. Mood-altering polytherapy
was used by about one-third of pa-
tients at the start of new treatment
and at follow-up a year later, but was
less prevalent when lithium was the
primary mood stabilizer, rather than
an anticonvulsant or antipsychotic
agent. At one year of follow-up, 62%
of patients still being treated were
taking two or more major centrally
active drugs of all types (polytherapy).
A remarkable new finding was that at
one year the proportion of patients
not receiving psychotropic treatment
was about as prevalent as the propor-
tions receiving mood-stabilizing
monotherapy or polytherapy, but the
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reason for this finding requires fur-
ther clarification. Adherence to long-
term mood stabilizer treatment, al-
though uncommon, was associated
with several plausible clinical factors.
Our findings of heavy reliance on an-
tidepressants and polytherapy, low
mood stabilizer utilization and adher-
ence rates, and high rates of dropout
from long-term mood-stabilizing
treatment strongly suggest that more
effective and better-tolerated mood-
stabilizing treatments are required
for patients with bipolar disorders,
along with redoubled educational ef-
forts to underscore the importance of
sustained, long-term prophylactic
treatment of such patients, even
through periods of relative euthymia.
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