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Bipolar disorder is a major pub-
lic health issue in the United
States. It is estimated that

bipolar disorder affects 5.7 million
Americans, or 2.6% of the adult pop-
ulation, annually, with an average life-
time cost per case in 1998 of $252,212
(range=$11,720 to $634,785), includ-
ing direct and indirect costs (1,2). In a
cross-sectional survey, 249 partici-
pants with a diagnosis of bipolar I dis-
order were compared with age- and
gender-matched normative subjects
(3). Persons with bipolar disorder
were more likely to miss work, to have
a reduced work schedule for medical
reasons, and to have higher utilization
of health care resources, including
emergency department visits.

The cost of bipolar disorder for
U.S. workplace productivity has
been estimated to be more than
$14.1 billion annually, with more
than 65 days of work lost yearly per
worker in the affected population
(4). In addition to the cost of work-
place productivity losses, partial ad-
herence and nonadherence to med-
ications have been found to be asso-
ciated with an increased risk of mood
episode relapse, suicide attempts,
and hospitalization, resulting in an
increased cost to society (5). In a
2005 study assessing adherence to
treatment and resource utilization in
a Medicaid population with mental
illness, partial adherence was associ-
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Objective: A retrospective study using Medicaid claims identified patients
with bipolar disorder for whom oral second-generation antipsychotics
were prescribed and compared rates of adherence, persistence of use, and
costs across five groups of patients taking aripiprazole, olanzapine, queti-
apine, risperidone, or ziprasidone. Methods: Medicaid claims data for
2,446 bipolar patients were analyzed from eight states. The 18-month ob-
servation period included the six months before and the 12 months after
the index prescription date. Adherence was defined as a medication pos-
session ratio >80%. Persistence of use was measured by the number of
days of medication therapy before a 30-day gap. Mental health–related
prescription costs, total prescription costs, total mental health–related
costs, and total costs were assessed. Ziprasidone was the comparator. Re-
sults: Clinically recommended doses of second-generation antipsychotic
medications were prescribed for 45% of the patients (N=1,102). Of these,
58% (N=642 of 1,102) were adherent with the prescribed medication, with
no significant differences between medication groups. Median time to
nonpersistence of use averaged 96 days. Patients taking olanzapine were
about 35% more likely than patients taking ziprasidone to discontinue tak-
ing their medication (hazard ratio=1.34, 95% confidence inter-
val=1.02–1.76, p=.04). Mental health–related prescription costs and total
prescription costs were lower for risperidone than ziprasidone. No statis-
tically significant differences were found between the groups for all men-
tal health–related costs or total costs. Conclusions: Among patients in a
sizeable Medicaid cohort for whom a second-generation antipsychotic
medication was prescribed, less than half had a clinically recommended
dose, and less than two-thirds with a clinically recommended dose were
adherent to the medication, confirming that many patients with bipolar
disorder do not receive clinically recommended doses of second-genera-
tion antipsychotics. (Psychiatric Services 62:1032–1040, 2011)



ated with a 49% greater likelihood of
inpatient hospitalization and a 54%
greater cost for the inpatient stay, as
well as a higher rate of changes in
drug therapy among patients being
treated with second-generation an-
tipsychotic medications (6).

The use of second-generation an-
tipsychotics in bipolar disorder has
risen dramatically in the past decade,
with the U.S. Food and Drug Admin-
istration’s approval of several of these
medications for both acute and main-
tenance treatment indications. Sank-
aranarayanan and Puumala (7) found
that adult ambulatory care visits
where second-generation antipsy-
chotics were prescribed were signifi-
cantly more common for patients who
had nonpsychotic mental illnesses, in-
cluding bipolar disorder. From 1996
to 2003, the number of prescriptions
for second-generation antipsychotics
during ambulatory care visits in-
creased by 195% (6). The increased
use of these medications has led to a
greater cost burden for state Medic-
aid programs, with Medicaid expen-
ditures for antipsychotic medications
overall increasing 154% from 1997 to
2002 (8).

Current research related to the
dosing of second-generation antipsy-
chotics has indicated that there may
be widespread subtherapeutic dos-
ing of these drugs in both acute and
maintenance treatment (9). Subopti-
mal dosing of second-generation an-
tipsychotics, when used to treat
bipolar disorder, may contribute to
ineffective drug therapy and result in
partial adherence to or discontinua-
tion of treatment. Health care re-
source utilization and medical care
costs can be expected to be influ-
enced by this ineffectiveness and
lack of adherence.

The purpose of this retrospective
analysis of Medicaid claims data was
to identify patients with bipolar disor-
der for whom clinically recommend-
ed doses of oral second-generation
antipsychotics (aripiprazole, olanzap-
ine, quetiapine, risperidone, or
ziprasidone) were prescribed and to
evaluate adherence and persistence
of use across medication groups. In
addition, mental health–related med-
ical care costs and total medical care
costs were evaluated.

The primary objective of this study
was to assess suboptimal use of oral
second-generation antipsychotic med-
ications (aripiprazole, olanzapine,
quetiapine, and risperidone) in com-
parison with ziprasidone in a multi-
state Medicaid population. For the
subset of patients for whom clinically
recommended doses of second-gener-
ation antipsychotics were prescribed,
comparisons were conducted for
medication adherence, persistence of
medication use, mental health–relat-
ed costs, and total medical costs.

Methods
Data source
This study was a retrospective analy-
sis of claims data for Medicaid pa-
tients with bipolar disorder diagnoses
from eight states. Eligibility data and
paid medical and pharmacy claims
were extracted from the Texas Medic-
aid Vendor Drug and the Texas Med-
icaid Medical Services claims data-
bases, as well as from the Thomson
Reuters MarketScan research data-
base, which provided medical and
pharmacy paid claims and eligibility
data from seven Medicaid agencies
representing geographically diverse
states. All medical files contained
claims from inpatient and outpatient
services. Diagnoses were provided in
the ICD-9-CM format (10). Medical
service claims included a primary di-
agnosis, service date, and payment
amount. Prescription claim files in-
cluded a National Drug Code, service
date, quantity, days’ supply, and pay-
ment amount. Eligibility files con-
tained data on age, gender, and race-
ethnicity and a monthly history of
Medicaid eligibility. All data were
deidentified, and the study was ap-
proved by the Institutional Review
Board of the University of Texas at
Austin.

Inclusion and exclusion criteria
Claims data from 2002 through 2008
were obtained. The index prescrip-
tion date was defined as the date of
the first claim for one of the following
oral second-generation antipsychot-
ics: aripiprazole, olanzapine, quetiap-
ine, risperidone, and ziprasidone.
The study period for each patient was
18 months and included the six
months before and the 12 months af-

ter the index second-generation an-
tipsychotic prescription. Patients
were naïve to any second-generation
antipsychotic for at least six months
before their index prescription date
but could be taking other medications
for treatment of bipolar disorder.

Included in the study were patients
who had an initial prescription for
one of the five second-generation an-
tipsychotics between July 1, 2002,
and December 31, 2007; had a princi-
pal diagnosis of bipolar disorder
(ICD-9-CM codes 296.0X, 296.1X,
296.4X, 296.6X, or 296.81) during the
study period; were continuously en-
rolled in Medicaid six months before
and 12 months after the index pre-
scription date; and were between age
18 and 64 years at the index prescrip-
tion date.

Patients were excluded if they had
a principal diagnosis of schizophrenia
(ICD-9-CM 295.XX) during the study
period, a claim for clozapine during
the study period, a diagnosis of
epilepsy (ICD-9-CM 345.1, 345.4,
and 345.5) during the six months be-
fore the index prescription date, a
claim for a second-generation an-
tipsychotic during the six months be-
fore the index prescription date, or
claims for more than one second-gen-
eration antipsychotic on the index
prescription date.

Patients were assigned to one of
five cohorts on the basis of their first
second-generation antipsychotic med-
ication during the index period.
These groups were further classified
according to whether a clinically rec-
ommended dose was prescribed, on
the basis of the daily dose 60 days af-
ter the index prescription date. This
time period was chosen to allow ade-
quate time for dose titration. Clinical-
ly recommended dose ranges for
bipolar disorder, derived from prod-
uct package inserts and published lit-
erature, were 10–30 mg per day for
aripiprazole (11–14), 10–20 mg per
day for olanzapine (14–17), 300–800
mg per day for quetiapine (14,18–20),
2–8 mg per day for risperidone
(14,21–23), and 80–160 mg per day
for ziprasidone (14,24–26).

Study measures
The study measures consisted of
medication adherence, persistence
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of medication use, and costs. Med-
ication adherence is the “extent to
which a patient acts in accordance
with the prescribed interval and
dose of a dosing regimen” (27,28).
In this study, adherence was opera-
tionalized by using the medication
possession ratio (MPR). The MPR
numerator was the sum of the days’
supply for all index medication fills
during the study period. The de-
nominator was the number of days
between index and end date of the
last index medication dispensed
during the study period. MPRs
greater than 1.0 were truncated at
1.0. Patients were considered to be
adherent if the MPR was ≥.8 and
were considered to be nonadherent
if the MPR was <.8.

Persistence of medication use is
the duration of therapy from initia-
tion of the index medication until
discontinuation (27,28). Discontinu-
ation was defined as a gap of greater
than 30 days between index medica-
tion fills. Persistence of use was cal-
culated by summing the number of
days from the index prescription to
the end date of the last index med-
ication claim before a gap of greater
than 30 days.

Costs were defined as the amount
reimbursed by Medicaid for medical
and prescription claims during the
study period. Four types of summary
costs were calculated: mental
health–related prescription costs, to-
tal mental health–related costs (pre-
scription and medical claims), total
prescription costs, and total costs
(total prescription and medical
claims).

Data analyses
Data for patients for whom clinically
recommended doses of second-gen-
eration antipsychotics were pre-
scribed were included in the analyses.
Comparisons were used to examine
differences between patients in the
ziprasidone cohort (comparator cate-
gory) and patients in the aripiprazole,
olanzapine, quetiapine, and risperi-
done cohorts.

The likelihood of adherence (MPR
≥.8) was estimated with logistic re-
gression analyses. Baseline covariates
included age, gender, race-ethnicity,
Charlson comorbidity score (29),

specific comorbidities, and concomi-
tant use of other medications for
bipolar disorder. The Charlson Co-
morbidity Index uses a range of co-
morbid conditions, such as heart dis-
ease, AIDS, or cancer (a total of 22
conditions). Each condition is as-
signed a score of 1, 2, 3, or 6, de-
pending on the risk of dying associat-
ed with this condition. Then the
scores are summed up to a total score
that predicts mortality (29). Odds ra-
tios with 95% confidence intervals
(CIs) were calculated.

The risk (hazard) of discontinuing
medication use (that is, becoming
nonpersistent) was compared by us-
ing Cox’s proportional hazard models.
Baseline covariates included age,
gender, race-ethnicity, Charlson Co-
morbidity Index score (29), specific
comorbidities, and concomitant use
of other medications for bipolar dis-
order. Hazard ratios and 95% CIs
were calculated.

Generalized linear models with a
gamma distribution and log-link
were used to estimate postindex an-
nual costs. Baseline covariates in-
cluded age, gender, race-ethnicity,
Charlson Comorbidity Index score
(29), specific comorbidities, and con-
comitant use of other medications
for bipolar disorder. To calculate
mental health–related costs, the log
of preindex mental health–related
costs was used as a covariate. When
comparing all costs, the log of prein-
dex costs for all diagnoses was used
as a covariate.

Statistical analyses were conducted
with SAS, and alpha was set at .05.

Results
Population
A total of 2,446 patients with a diag-
nosis of bipolar disorder met the
study criteria. Baseline characteristics
for these patients are summarized in
Table 1. Of these patients, 45%
(N=1,102 of 2,446) had clinically rec-
ommended doses by day 61 of the
postindex period. Clinically recom-
mended doses were prescribed for
58% of the patients taking ziprasi-
done, 75% of the patients taking arip-
iprazole, 52% of the patients taking
olanzapine, 26% of the patients tak-
ing quetiapine, and 50% of the pa-
tients taking risperidone (Table 2).

Mean and median doses by day 61 for
patients with low doses, recommend-
ed doses, and high doses are reported
in Table 2. Baseline characteristics of
the 1,102 patients with clinically rec-
ommended doses are summarized in
Table 3. Since less than 1% of the pa-
tients had a comorbid diagnosis of de-
mentia or insomnia, these covariates
were not included in the statistical
comparisons.

Adherence
Fifty-eight percent of patients with
clinically recommended doses (N=
642 of 1,102) were adherent with
their treatment regimen (had an
MPR of ≥.8). The rates of adher-
ence associated with specific med-
ications were 62% for ziprasidone
(N=80 of 130), 60% for aripiprazole
(N=203 of 336), 58% for olanzapine
(N=68 of 118), 55% for quetiapine
(N=153 of 280), and 58% for
risperidone (N=138 of 238). After
adjustment for covariates, no statis-
tically significant differences were
found for the odds of adherence to
ziprasidone, compared with the oth-
er second-generation antipsychotics
(Table 4).

Persistence of use
Eighteen percent of patients with
clinically recommended doses (N=
196 of 1,102) had persistence of use
for one year. The rate of persistence
of use for one year was 17% for the
ziprasidone group (N=22 of 130),
18% for the aripiprazole group (N=
61 of 336), 14% for the olanzapine
group (N=17 of 118), 19% for the
quetiapine group (N=54 of 280), and
18% for the risperidone group
(N=42 of 238). Median time to non-
persistence was 96 days for all sec-
ond-generation antipsychotics, 117
days for ziprasidone, 93 days for
aripiprazole, 72 days for olanzapine,
112 days for quetiapine, and 95 days
for risperidone. Table 4 shows the
results of a Cox proportional hazard
regression analysis of the hazard of
nonpersistence, with adjustment for
baseline covariates. Compared with
patients in the ziprasidone group,
patients in the olanzapine group
were more likely to discontinue their
medication earlier (hazard ra-
tio=1.34, p=.04).
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Costs
Table 5 shows unadjusted preindex and
postindex costs for the 1,102 patients
for whom clinically recommended dos-
es were prescribed. After adjustment

for covariates, postindex mental
health–related prescription log costs
(β=–.04, CI=–.06 to –.01, p<.002) and
total prescription log costs (β=–.03,
CI=–.06 to –.01, p=.003) were signifi-

cantly lower for the risperidone group,
compared with the ziprasidone group.
However, there were no statistically
significant differences for total mental
health–related costs or total costs.
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Baseline characteristics of patients with bipolar disorder who had an initial Medicaid claim for a second-generation 
antipsychotic between July 1, 2002, and December 31, 2007, by medication groupa

Aripiprazole Olanzapine Quetiapine Risperidone Ziprasidone Total
(N=448) (N=226) (N=1,072) (N=474) (N=226) (N=2,446)

Characteristic N % N % N % N % N % N %

Age (M±SD)b 36±12 37±11 37±11 37±11 36±11 37±11
Charlson Comorbidity

Index score (M±SD)c .2±.6 .2±.6 .3±.7 .2±.7 .2±.6 .2±.6
Female gender 337 75 153 68 786 73 340 72 186 82 1,802 74
White race 340 76 170 75 841 78 331 70 181 80 1,863 76
Comorbid disorder

Depressive disorder 159 35 59 26 372 35 153 32 85 38 828 34
Dementia 0 — 1 <1 5 <1 3 1 0 — 9 <1
Anxiety 59 13 37 16 163 15 71 15 35 15 365 15
Posttraumatic stress

disorder 11 2 8 4 39 4 11 2 7 3 76 3
Insomnia 8 2 4 2 9 1 3 1 2 1 26 1
Other psychiatric

disorder 21 5 22 10 38 4 33 7 13 6 127 5
Alcohol or drug

use disorder 31 7 20 9 100 9 29 6 10 4 190 8
History of suicide attempt 19 4 14 6 48 4 29 6 10 4 120 5
Comedicationd 243 54 114 50 627 58 278 59 131 58 1,393 57

a Data were from Medicaid claims databases for eight states. Data sources were the Texas Medicaid Vendor Drug and the Texas Medicaid Medical Ser-
vices claims databases, as well as the Thomson Reuters MarketScan research database, which provided data from seven Medicaid agencies represent-
ing geographically diverse states.

b Range 18–64 years
c Possible scores for each serious comorbidity range from 1 to 6, with higher scores indicating more serious comorbidities; results in this table (average

score <1) indicate that most patients did not have any serious comorbidities listed in the Charlson index and thus had a score of 0.
d Presence of at least one claim for any of the following concomitant medications during the study period: lithium, valproate, lamotrigine, carbamazepine,

oxcarbazepine, and topiramate

TTaabbllee  22

Dose characteristics at day 61 of treatment for 2,446 patients with bipolar disorder who had an initial Medicaid claim for a
second-generation antipsychotic between July 1, 2002, and December 31, 2007, by medication groupa

Aripiprazole Olanzapine Quetiapine Risperidone Ziprasidone
(N=448) (N=226) (N=1,072) (N=474) (N=226)

Dose group and characteristic N % N % N % N % N %

Low-dose group 89 20 78 35 772 72 213 45 79 35
Mean±SD dose (mg per day) 4±2 5±1 98±64 .9±.3 37±17
Median dose (mg per day) 5 5 100 1 40

Clinically recommended dose groupb 336 75 118 52 280 26 238 50 130 58
Mean±SD dose (mg per day) 16±7 13±4 450±155 3±1 126±33
Median dose (mg per day) 14 10 400 3 120

High-dose group 23 5 30 13 20 2 23 5 17 8
Mean±SD dose (mg per day) 148±134 88±111 1,000±215 119±131 346±177
Median dose (mg per day) 100 40 900 80 300

a Data were from Medicaid claims databases for eight states. Data sources were the Texas Medicaid Vendor Drug and the Texas Medicaid Medical Ser-
vices claims databases, as well as the Thomson Reuters MarketScan research database, which provided data from seven Medicaid agencies represent-
ing geographically diverse states.

b Clinically recommended doses for treatment of bipolar disorder, derived from product package inserts and published literature, are 10–30 mg per day
for aripiprazole, 10–20 mg per day for olanzapine, 300–800 mg per day for quetiapine, 2–8 mg per day for risperidone, and 80–160 mg per day for
ziprasidone.



Discussion
Strengths of this Medicaid database
study include the moderately large
group of patients with bipolar disor-
der (N=2,446) whose data were in-
cluded, careful selection criteria,
analysis of data for patients for whom
clinically recommended doses of sec-
ond-generation antipsychotics were
prescribed, and a clinically meaning-
ful study follow-up period of 12
months. Although the results of this
analysis are specific to the study
group, the geographic diversity of the
sample, which comprised Medicaid
recipients in eight states, increases the
potential for this analysis to inform
other Medicaid plans. Other strengths
include the demographic and clinical
similarity of the patients in the med-
ication groups that were compared
and the application of modern regres-
sion techniques to provide an efficient
yet comprehensive analysis of the
sizeable data set. Data from 2002 to
2008 were used in the analyses, and

although changes in usage patterns
may have occurred during this time,
no temporal trends were seen for ad-
herence and persistence.

Limitations of the work include the
retrospective nature of the data. In
addition, although the analysis may
have substantial implications for
Medicaid patients, the results may
have limited applicability to non-
Medicaid patients because of a vari-
ety of demographic and health system
factors. Also, studies based on admin-
istrative claims data have inherent
limitations, such as selection bias, as
well as limited direct information
about clinical status and functioning.
It is difficult to fully control for po-
tential confounders such as disease
severity because complete measures
of severity are not routinely collected
in claims databases. Therefore, surro-
gate markers of severity, including
baseline comorbidities and preindex
costs, were utilized in these analyses.
In addition, patients 64 years and old-

er were not included in the analyses
because of a lack of complete medical
utilization data as a result of dual
Medicare-Medicaid eligibility status.

A number of key observations re-
sulted from the study. As in previous
studies of bipolar disorder, which
showed low rates of medication ad-
herence (41% in the study by Lage
and Hassan [30] and 52% in the
study by Sajatovic and colleagues
[31]), we found a low adherence rate
of 58% for the index therapy among
patients with bipolar disorder for
whom second-generation antipsy-
chotics were prescribed. Persistence
of use for second-generation antipsy-
chotic therapy averaged about three
months in our study, and only 18% of
patients continued to take the index
second-generation antipsychotic 12
months beyond the index date. Fur-
thermore, less than 50% of the co-
hort had clinically recommended
second-generation antipsychotic dos-
es after two months of treatment,
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Baseline characteristics of patients with bipolar disorder who had an initial Medicaid claim for a second-generation 
antipsychotic between July 1, 2002, and December 31, 2007, and for whom clinically recommended doses were prescribed,
by medication groupa

Aripiprazole Olanzapine Quetiapine Risperidone Ziprasidone Total
(N=336) (N=118) (N=280) (N=238) (N=130) (N=1,102)

Characteristic N % N % N % N % N % N %

Age (M±SD)b 36±11 38±11 38±11 37±11 36±11 37±11
Charlson Comorbidity

Index score (M±SD)c .2±.6 .2±.5 .3±.6 .2±.6 .2±.6 .2±.6
Female gender 254 76 73 62 204 73 168 71 109 84 808 73
White race 260 77 86 73 208 74 157 66 103 79 814 74
Comorbid disorder

Depressive disorder 124 37 32 27 93 33 69 29 48 37 366 33
Dementia 0 — 0 — 1 <1 0 — 0 — 1 <1
Anxiety 44 13 22 19 37 13 33 14 18 14 154 14
Posttraumatic stress

disorder 10 3 3 3 5 3 9 2 6 5 33 3
Insomnia 6 2 3 3 4 1 1 <1 1 1 15 1
Other psychiatric

disorder 19 6 12 10 13 5 23 10 6 5 73 7
Alcohol or drug

use disorder 23 7 9 8 26 9 13 5 6 5 77 7
History of suicide attempt 17 5 9 8 15 5 15 6 7 5 63 6
Comedicationd 190 57 58 49 160 57 145 61 81 62 634 58

a Data were from Medicaid claims databases for eight states. Data sources were the Texas Medicaid Vendor Drug and the Texas Medicaid Medical Ser-
vices claims databases, as well as the Thomson Reuters MarketScan research database, which provided data from seven Medicaid agencies represent-
ing geographically diverse states.

b Range 18–64 years
c Possible scores for each serious comorbidity range from 1 to 6, with higher scores indicating more serious comorbidities; results in this table (average

score <1) indicate that most patients did not have any serious comorbidities listed in the Charlson index and thus had a score of 0.
d Presence of at least one claim for any of the following concomitant medications during the study period: lithium, valproate, lamotrigine, carbamazepine,

oxcarbazepine, and topiramate



conveying an overall picture of un-
dertreatment with second-genera-
tion antipsychotics.

We identified a few major differ-
ences in key outcome measures
among medication groups. One was
that quetiapine, which was the most
frequently prescribed second-genera-
tion antipsychotic in the study, was
also associated with the lowest pro-
portion of patients with clinically rec-
ommended doses at the end of acute
treatment (two months). Owing to its
sedative properties, quetiapine is of-
ten used as an adjunctive therapy to
other non–second-generation an-
tipsychotic mood stabilizers for treat-
ment of clinical features associated
with bipolar disorder, such as anxiety,
insomnia, and persistent dysphoria.
These additional indications usually
require lower doses (less than 200 mg
per day), and these reasons were not
specifically flagged in the database
unless an additional anxiety or sleep
disorder was coded. One hypothesis
for the failure to reach clinically rec-
ommended dosing with quetiapine in
the initial months of therapy is the
somewhat more onerous upward
titration schedule for quetiapine,
compared with other second-genera-
tion antipsychotics (32).

Second, we observed, somewhat
unexpectedly, that olanzapine treat-
ment was associated with an earlier
time to nonpersistence (72 days, com-
pared with the median of 96 days for
all medications). This finding is
counter to findings of similar effec-
tiveness trials in other populations
with severe mental illnesses, such as
schizophrenia, in which olanzapine
was associated with the longest time
to discontinuation compared with
other second-generation antipsy-
chotics (33,34). However, findings
from exploratory studies suggest that
patients with bipolar disorder may be
more sensitive to the neurocognitive
side effects of the second-generation
antipsychotics with sedative proper-
ties, which may adversely affect cog-
nition (especially attention), resulting
in reduced rates of longer-term ad-
herence with therapy among patients
with this disorder (35). Using treat-
ment episodes to assess treatment du-
ration per bipolar episode, Gian-
francesco and colleagues (36) found

that the durations of treatment with
quetiapine and with risperidone were
longer than those for olanzapine and
ziprasidone.

Third, prescription costs were low-
est in the risperidone group. This
finding is consistent with the avail-
ability of a generic compound during
the study period. Otherwise, as found
in previous studies (37,38), overall
medical and mental health costs were
similar across second-generation an-
tipsychotic groups. Finally, several
demographic findings should be not-
ed in the overall data set. More than

70% of the study cohort was female,
despite the gender equivalence of
rates of bipolar disorder in the gener-
al community (39). This finding could
reflect the high proportion of TANF
(Temporary Assistance for Needy
Families program) single-parent fam-
ilies in the Medicaid program gener-
ally. Also, the risk of nonadherence
(p<.001) and nonpersistence of use
(p<.001) with second-generation an-
tipsychotic therapy was higher among
African-American patients than
among white patients, as noted in
previous studies (40,41). Future in-
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Logistic regression analysis of variables predicting nonadherence and Cox 
proportional hazard regression analysis of variables predicting hazard of 
nonpersistence of use for 1,102 patients with bipolar disorder who had an initial
Medicaid claim for a second-generation antipsychotic between July 1, 2002, 
and December 31, 2007, and for whom clinically recommended doses were 
prescribeda

Likelihood of Likelihood of 
nonadherenceb nonpersistencec

Hazard 
Variable OR 95% CI p ratio 95% CI p

Medication (reference: ziprasidone)
Aripiprazole 1.06 .70–1.63 .77 1.04 .83–1.31 .71
Olanzapine 1.12 .66–1.89 .68 1.34 1.02–1.76 .04
Quetiapine 1.30 .84–2.00 .24 .93 .74–1.17 .55
Risperidone 1.09 .70–1.71 .70 1.05 .83–1.33 .68

Female .88 .66–1.17 .37 1.01 .87–1.12 .89
Race-ethnicity (reference: white)

African American 1.97 1.40–2.77 <.001 1.32 1.10–1.59 .002
Hispanic 1.35 .73–2.50 .34 .95 .67–1.35 .77
Other race .92 .55–1.54 .75 1.01 .77–1.32 .93

Age in years (reference: 18–30)
31–40 1.14 .83–1.55 .40 .91 .77–1.07 .27
41–50 .88 .63–1.22 .45 .84 .70–1.00 .05
51–64 .59 .38–.90 .02 .68 .54–.86 .001

Depressive disorder 1.01 .77–1.34 .91 .95 .82–1.10 .52
Anxiety .74 .48–1.16 .19 .99 .79–1.25 .97
Posttraumatic stress disorder 1.06 .51–2.19 .88 1.01 .69–1.48 .95
Other psychiatric diagnosis 1.13 .69–1.86 .63 .89 .68–1.17 .41
Alcohol or drug use disorder 1.54 .95–2.49 .08 1.37 1.07–1.75 .02
History of suicide attempt 1.95 1.03–3.68 .04 1.30 .93–1.81 .12
Comedicationd .75 .58–.97 .03 .87 .76–.99 .04
Charlson Comorbidity

Index score 1.05 .82–1.25 .89 .93 .83–1.04 .20

a Data were from Medicaid claims databases for eight states. Data sources were the Texas Medic-
aid Vendor Drug and the Texas Medicaid Medical Services claims databases, as well as the Thom-
son Reuters MarketScan research database, which provided data from seven Medicaid agencies
representing geographically diverse states.

b Adherence was operationalized by the medication possession ratio (MPR), in which the numera-
tor was the sum of the days’ supply for all index medication fills during the study period and the
denominator was the number of days between index and end date of the last index medication dis-
pensed during the study period. Patients were considered to be adherent if the MPR was ≥.8 and
were considered to be nonadherent if the MPR was <.8.

c Nonpersistence was defined as a ≥30-day gap in the index medication.
d Presence of at least one claim for any of the following concomitant medications during the study

period: lithium, valproate, lamotrigine, carbamazepine, oxcarbazepine, and topiramate



terventions related to care program-
ming and policy for this population
should take into account these demo-
graphic differences (42). For this
study, which looked at 12-month out-
comes and costs, overall health costs
were similar between African Ameri-
cans and whites. Yet, over the long
term, costs could be higher in this
subgroup of Medicaid patients with
bipolar disorder, because of the in-
creased potential for relapse and
need for future inpatient services.

The findings have several clinical
and policy implications. The proper
administration of second-generation
antipsychotics in the stabilization and
maintenance phases of bipolar disor-
der treatment is not trivial, consider-
ing the potential cost implications (8).
For example, a study of commercial
pharmacy claims for patients with
bipolar disorder (N=7,769) identified
a clear inverse relationship between
antipsychotic adherence level and
frequency of emergency department
and inpatient service utilization (30).
In addition, failure to achieve early
and adequate stabilization treatment
among younger patients with bipolar
disorder may reduce potential neuro-
protective effects of this medication
class, with attendant long-term, nega-

tive prognostic implications (43).
Moreover, the kindling hypothesis of
bipolar disorder (44) would predict
that clinically inadequate dosing of
mood stabilizers could have a permis-
sive effect on the occurrence of fu-
ture mood episodes. The findings
from this study underscore the need
to use psychosocial interventions to
augment the delivery of second-gen-
eration antipsychotic pharmacothera-
pies for Medicaid patients with bipo-
lar disorder.

Patient-level interventions to pro-
mote clinically effective dosing, ad-
herence, and persistence include care
management, case management, and
collaborative care approaches. How-
ever, relatively few data on these
strategies exist that specifically in-
form the care of patients with bipolar
disorder. In one randomized study of
patients with chronic illness, simple
reminder strategies (for example,
phone reminders from the pharmacy
to the patient or to the prescriber) did
not significantly enhance persistence
compared with usual care (45). Em-
ploying a disease management model
for Medicaid enrollees with serious
and persistent mental illness
(N=210), one pilot study of a tele-
phone counseling intervention pro-

vided by a registered nurse and incor-
porating cognitive-behavioral and
motivational enhancement tech-
niques found increased second-gen-
eration antipsychotic adherence and
reduced emergency department visits
(46). Educational strategies for im-
provement of adherence and persist-
ence of use may also be fruitful areas
for future testing and study. Patient-
oriented psychoeducation interven-
tions aimed at clarifying treatment ex-
pectations and the rationale for using
the selected second-generation an-
tipsychotic agent may promote treat-
ment satisfaction, thereby affecting
adherence and persistence of use.
Additional clinician-oriented educa-
tion programs explicating the various
subtypes of adherence difficulties
(voluntary, involuntary, irregular, and
selective) are also likely to promote
more effective responses to adher-
ence problems in the second-genera-
tion antipsychotic therapy of bipolar
disorder (5).

Conclusions
The results of this study suggest that
Medicaid patients with bipolar disor-
der for whom second-generation an-
tipsychotic agents are prescribed tend
not to reach clinically effective doses
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Costs reimbursed by Medicaid for medical and prescription claims six months before and 12 months after index 
prescription for 1,102 patients with bipolar disorder who had an initial Medicaid claim for a second-generation antipsychotic
between July 1, 2002, and December 31, 2007, and for whom clinically recommended doses were prescribeda

Aripiprazole Olanzapine Quetiapine Risperidone Ziprasidone Total
(N=336) (N=118) (N=280) (N=238) (N=130) (N=1,102)

Cost M SD M SD M SD M SD M SD M SD

6 months preindex
Mental health–related

prescription cost $196 $487 $142 $523 $164 $ 541 $132 $393 $192 $445 $168 $482
Total prescription cost 469 905 381 1,039 478 1,341 322 741 550 1,268 440 1,064
Total mental health–

related cost 3,653 8,691 6,000 14,061 4,865 12,094 6,093 11,849 5,176 15,023 4,919 11,775
Total cost 7,099 12,395 10,469 18,264 9,918 22,720 11,173 20,085 8,543 17,041 9,226 18,341

12 months postindex
Mental health–related

prescription cost 3,207 2,501 3,253 3,261 3,290 2,601 2,366 1,929 3,042 2,237 3,032 2,502
Total prescription

cost 3,844 3,503 3,621 3,506 4,011 3,388 2,870 2,481 4,107 4,787 3,683 3,487
Total mental health–

related cost 9,994 17,798 10,951 13,727 11,066 22,781 12,849 28,391 12,653 20,803 11,299 21,758
Total cost 16,126 23,833 16,357 17,339 20,768 35,047 20,004 36,671 22,079 39,955 18,870 31,590

a Data were from Medicaid claims databases for eight states. Data sources were the Texas Medicaid Vendor Drug and the Texas Medicaid Medical Ser-
vices claims databases, as well as the Thomson Reuters MarketScan research database, which provided data from seven Medicaid agencies represent-
ing geographically diverse states.



and tend not to be adherent to the
prescribed drug regimen. Practition-
ers working in direct patient care set-
tings should be cognizant of the vary-
ing reasons for nonadherence, includ-
ing lack of effectiveness, expectations
for adverse effects, the pill burden as-
sociated with polypharmaceutical
regimens, lack of understanding of
the need for adherence, and the cost
of drug therapy. Health care
providers should not assume adher-
ence when evaluating an individual’s
dosing regimen. Careful questioning
of the patient regarding this element
of treatment is advised to ensure that
dose increases, which may lead to a
greater risk of adverse events, are not
made if the patient is not taking the
medication as directed. Strategies to
improve adherence should include a
discussion with the patient regarding
appropriate expectation of treatment
benefit and adverse effects, monitor-
ing parameters, clinician availability
for early treatment questions, and
plans for dose titration.
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