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Lithium has long been a corner-
stone of treatment for individ-
uals with bipolar disorder be-

cause of its demonstrated efficacy in
managing acute mood episodes, pre-
venting relapse, reducing subthresh-
old symptoms, and reducing suicide
risk (1,2). Over the past decade addi-
tions to the therapeutic armamentar-
ium for bipolar disorder have includ-
ed valproate or divalproex, newer an-
ticonvulsant medications, and sec-
ond-generation antipsychotic com-
pounds (1,3). Although expansion of
treatment options offers the poten-
tial for improving outcomes, treat-
ment nonadherence remains a per-
sistent problem (4–6).

Two recent reviews of studies eval-
uating medication nonadherence
among patients with bipolar disorder
found median rates of nonadherence
of 41% (7) and 42% (4). In compari-
son, rates of adherence with medica-
tion in mixed psychiatric patient pop-
ulations range from 24% to 87%,
with a mean of 52% (8). The reasons
for treatment nonadherence appear
multidimensional, involving symp-
toms of bipolar illness, psychiatric
and substance use comorbidities, and
patient attitudes toward treatments
and medications (9–12).

Research on medication treatment
adherence has predominantly fo-
cused on side effects and tolerability
(13–15). Some investigators have sug-
gested that adherence with lithium is
worse than adherence with valproate
(14). An issue of growing importance
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Objective: Nonadherence limits the effectiveness of medications among
patients with bipolar disorder. This study examined adherence with
lithium and anticonvulsant medication among patients with bipolar dis-
order receiving treatment in Department of Veterans Affairs (VA) set-
tings. Methods: Patients receiving treatment in the VA for bipolar disor-
der during federal fiscal year 2003 (FY03) and receiving lithium or an-
ticonvulsant medication were identified (N=44,637) by using the VA’s
National Psychosis Registry. Medication adherence was assessed by us-
ing the medication possession ratio (MPR) for lithium, valproate or di-
valproex, carbamazepine, and lamotrigine. Patients were categorized
into three groups: fully adherent (MPR greater than .80), partially ad-
herent (MPR from more than .50 to .80), and nonadherent (MPR less
than or equal to .50). Results: A slight majority of individuals (54.1%)
were fully adherent, 24.5% were partially adherent, and 21.4% were
nonadherent. Nonadherent individuals were more likely to be younger,
unmarried, nonwhite, or homeless or to have diagnoses of a substance
use disorder or fewer outpatient psychiatric visits in FY03. Adherence
intensity was somewhat lower for valproate, compared with lithium or
other anticonvulsants. Individuals given prescriptions for two agents to
stabilize mood had better adherence than individuals given prescrip-
tions for a single agent. Unexpectedly, in multivariate analyses adjusting
for prior hospitalization, number of outpatient psychiatric visits, and a
diagnosis of substance use disorder, poorer adherence was associated
with decreased rates of hospitalization. Conclusions: Nearly one in two
individuals given prescriptions for lithium or anticonvulsant medication
to treat bipolar disorder did not take their medications as prescribed.
The effectiveness of bipolar medication treatments is reduced by high
rates of nonadherence in clinical settings. (Psychiatric Services 58:
855–863, 2007)

saj.qxd  5/21/2007  10:51 AM  Page 855



is the increasing emphasis on poly-
therapy as a component of best prac-
tices for treatment of bipolar disorder
(3). How this might affect treatment
adherence is not clear, because the
use of multiple agents is likely to in-
crease potential for adverse effects
and possible drug-drug interactions.
Some researchers have found that the
use of multiple agents to stabilize
mood is associated with greater non-
adherence (15,16). However, others
have not found that polytherapy is as-
sociated with increased rates of non-
adherence (17).

This study examined treatment ad-
herence with lithium and anticonvul-
sant medications among individuals
with bipolar disorder treated in De-
partment of Veteran Affairs (VA) set-
tings during federal fiscal year 2003
(FY03; October 1, 2002, through Sep-
tember 30, 2003); rates of adherence
among patients who were treated
with more than one agent, compared
with those treated with only one
agent; patient predictors of adher-
ence; and associations between poor
adherence and subsequent hospital-
ization. Veterans with bipolar disor-
der are predominantly male and have
relatively high rates of comorbidity,
including substance use disorders
(18), factors generally associated with
lower adherence. We hypothesized
that poor adherence with lithium and
anticonvulsants would be common,
patients taking multiple mood stabi-
lizers would have lower rates of ad-
herence, and lower adherence rates
would be associated with increased
rates of hospital admission.

Methods
Participants
The database from which study re-
sults are derived, the National Psy-
chosis Registry (NPR), is an ongoing
registry of all veterans diagnosed as
having psychosis in VA treatment set-
tings from 1988 to the present. Phar-
macy data from the VA Pharmacy
Benefits Management Strategic
Healthcare Group are also incorpo-
rated in the registry.

We identified patients with a bipo-
lar diagnosis in the NPR using ICD-
9-CM codes 296.0, 296.1, 296.4,
296.5, 296.6, 296.7, and 296.8. Indi-
viduals were included if they had at

least one qualifying diagnosis during
FY03. In the event that patients re-
ceived more than one diagnosis over
time, individuals were assigned to the
diagnosis that appeared in the great-
est number of episodes of care during
FY03. Ties were resolved by using a
rank ordering of schizophrenia (first),
bipolar disorder (second), and other
psychosis (third). Anticonvulsants in-
cluded in study analyses were val-
proate or divalproex, carbamazepine,
and lamotrigine. The total sample
consisted of 44,637 patients.

Measurement of adherence
Medication adherence was evaluated
by using the medication possession
ratio (MPR) for patients receiving
lithium or anticonvulsant medication
during FY03. The MPR is the ratio of
the number of days’ supply of med-
ication that a patient has received di-
vided by the number of days’ supply
that they should have received had
they been taking medication as pre-
scribed. Number of days’ supply that
should have been received was based
on timing of medication refills, such
that sufficient drug was dispensed if it
could be taken daily without interrup-
tion. An MPR of 1.00, or 100%, indi-
cates that the patient has received all
medication needed to take antipsy-

chotic medication as prescribed,
whereas an MPR of .50, or 50%, indi-
cates that the patient has received
medication sufficient to take only half
of the prescribed dosage.

The MPR was calculated for pa-
tients with at least 90 days of observa-
tion time during the study period. The
MPR was calculated for the period of
FY03 after the date of the patient’s
first lithium or anticonvulsant pre-
scription fill of the year. Days spent in
institutional settings were subtracted
from the numbers of days’ supply the
patient should have received in order
to take his or her medication as pre-
scribed. In cases in which an individ-
ual was on more than one anticonvul-
sant medication or on both lithium
and an anticonvulsant, a weighted av-
erage of the MPRs for the two drugs
was calculated. MPR calculations
were limited to individuals who were
taking no more than two medications
relevant to the analysis. The MPR, a
measure of prescription refills, has
been widely utilized in both medical
and psychiatric settings as a proxy
measure of treatment adherence
(19–23), including assessment of ad-
herence in populations with serious
mental illness and in bipolar popula-
tions specifically (24,25).

Adherence intensity
Individuals who were fully adherent
with antipsychotic medication had
MPRs higher than .80. Individuals
who were partially adherent with an-
tipsychotic medication had MPRs
from more than .50 to .80. Individuals
who were considered to be nonadher-
ent with medication (proportion of
medication taken was so minimal, it
was unlikely to have the desired ther-
apeutic effect) had MPRs of .50 or
less. Similar methods for categorizing
ordinal level of adherence among pa-
tients with serious mental illness, in-
cluding bipolar disorder, have been
used by a number of investigator
groups (25–28). Unlike some other
previous reports (21), a maximum ra-
tio of 1.00 was not applied, because
doing so would bias comparisons
against agents with a relatively high
adherence intensity. Although MPRs
greater than 1.00 may also reflect
overprescribers (26), this cannot be
determined solely from claims data.

PSYCHIATRIC SERVICES ♦ ps.psychiatryonline.org ♦ June 2007   Vol. 58   No. 6885566

The

expansion 

of treatment options 

offers the potential for 

improving outcomes for

bipolar disorder, but 

treatment nonadherence 

remains a persistent 

problem.

saj.qxd  5/21/2007  10:51 AM  Page 856



For example, MPRs greater than 1.00
were possible in cases in which pre-
scriptions may not have been com-
pletely used because of an interim
change in dosage.

Statistical analysis
Descriptive statistics were used to
characterize demographic and clini-
cal characteristics of patients with
bipolar disorder who were given pre-
scriptions for lithium, anticonvulsant
medication, or both. Multinomial
multiple logistic regression was used
to compare demographic and clinical
characteristics of patients given pre-
scriptions for lithium without anti-
convulsants, anticonvulsants without
lithium, or both medications and to
compare demographic characteris-
tics, hospitalization rates, and hospital
length of stay for patients with full ad-
herence, partial adherence, or nonad-
herence to lithium or anticonvulsant

medication. Sex, age, race, marital
status, substance use disorder, comor-
bid posttraumatic stress disorder
(PTSD), and homelessness were in-
cluded as covariates in the models.
Models comparing demographic
characteristics also controlled for
number of outpatient psychiatric vis-
its during the year. Models comparing
hospitalization rates and hospital
length of stay among patient groups
controlled for psychiatric hospitaliza-
tion in the previous year and number
of outpatient psychiatric visits. Hospi-
tal stay analysis included only patients
who had hospitalizations during the
study period. Wilcoxon tests were
used to compare the mean MPR for
patients receiving one versus two
medications and the mean MPR for
patients receiving lithium versus a
single anticonvulsant. MPRs for pa-
tients on a single medication were
compared by drug, by using analysis

of variance with a Tukey adjustment
for multiple comparisons.

Results
Lithium and anticonvulsant
group differences
Table 1 outlines the characteristics of
individuals given prescriptions for
lithium and anticonvulsant medica-
tion. Among individuals who received
lithium or anticonvulsant medication,
62.0% (N=27,689) were given pre-
scriptions for anticonvulsant medica-
tion without lithium, whereas 27.7%
(N=12,348) were given prescriptions
for lithium without anticonvulsant
medication.

When the analyses controlled for
other covariates in the multinomial lo-
gistic regression model, compared
with patients given prescriptions for
both lithium and anticonvulsant med-
ication, individuals who were given
prescriptions for lithium alone were
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Characteristics of veterans with bipolar disorder given prescriptions for lithium and anticonvulsant medications in fiscal
year 2003

Lithium and Anticonvulsants
Total anticonvulsants Lithium alone alone
(N=44,637) (N=4,600) (N=12,348) (N=27,689)

Wald
Characteristic N % N % N % N % χ2a p

Age (M±SD) 51.8±12.2 50.0±11.5 53.3±12.6 51.5±12.1 122.1 <.001
Gender 8.6 .013

Male 39,575 88.7 4,045 87.9 11,088 89.8 24,442 88.3
Female 5,062 11.3 555 12.1 1,260 10.2 3,247 11.7

Ethnicityb 61.8 <.001
White 29,203 65.4 3,150 68.5 8,158 66.1 17,895 64.6
Black 4,335 9.7 385 8.4 947 7.7 3,003 10.8
Hispanic 1,280 2.9 121 2.6 356 2.9 803 2.9
American Indian 141 .3 14 .3 37 .3 90 .3
Asian 106 .2 16 .3 22 .2 68 .2
Unknown 9,572 21.4 914 19.9 2,828 22.9 5,830 21.1

Marital statusc 24.0 <.001
Never married 8,921 20.0 899 19.5 2,356 19.1 5,666 20.5
Married 17,252 38.6 1,782 38.7 5,196 42.1 10,274 37.1
Divorced or separated 16,777 37.6 1,762 38.3 4,308 34.9 10,707 38.7
Widowed 1,370 3.1 129 2.8 384 3.1 857 3.1

Substance use disorder 65.6 <.001
Yes 13,903 31.1 1,637 35.6 3,113 25.2 9,153 33.1
No 30,734 68.9 2,963 64.4 9,235 74.8 18,536 66.9

Posttraumatic stress
disorder 151.3 <.001

Yes 9,359 21.0 1,038 22.6 1,955 15.8 6,366 23.0
No 35,278 79.0 3,562 77.4 10,393 84.2 21,323 77.0

Homelessness 12.3 .002
Yes 5,686 12.7 694 15.1 1,219 9.9 3,773 13.6
No 38,951 87.3 3,906 84.9 11,129 90.1 23,916 86.4

a The analysis controlled for other covariates; df=2.
b Compared white with nonwhite
c Compared married with not married
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more likely to be older (Wald
χ2=121.4, df=1, p<.001) and nonwhite
(Wald χ2=6.6, df=1, p=.010) and had
illness uncomplicated by substance
abuse (Wald χ2=39.2, df=1, p<.001),
PTSD (Wald χ2=41.4, df=1, p<.001)
or homelessness (Wald χ2=11.6, df=1,
p<.001). Compared with patients giv-
en prescriptions for both lithium and
an anticonvulsant, individuals given
prescriptions for an anticonvulsant
alone were more likely to be older
(Wald χ2=86.9, df=1, p<.001) and non-
white (Wald χ2=43.2, df=1, p<.001)
and were less likely to be married
(Wald χ2=13.7, df=1, p<.001) or
homeless (Wald χ2=4.0, df=1, p=.047).

This sample of patients with bipolar
disorder was given prescriptions not
only for lithium, valproate, carba-
mazepine, or lamotrigine;  they also

received other psychotropic medica-
tions, including antidepressants, ben-
zodiazepines, and other antianxiety
medications, antipsychotics, stimu-
lants, and anticholinesterases. Pa-
tients treated with both lithium and
anticonvulsant medication received
a slightly higher number of supple-
mental psychotropic medications on
average (2.9 additional medications
versus 2.6 for patients taking anti-
convulsants only and 2.1 for those
taking lithium only; Kruskal-Wallis
χ2=1,089.4, df=2, p<.001).

Although differences between
groups prescribed lithium alone, anti-
convulsants alone, or lithium and an-
ticonvulsant combination therapy
were statistically significant, these
differences were quite modest and of
unclear clinical significance.

Treatment adherence
Table 2 demonstrates intensity of ad-
herence with lithium and anticonvul-
sant medications. Overall, 54.1% of in-
dividuals (N=21,108) were fully adher-
ent with medications, 24.5% (N=
9,541) were partially adherent, and
21.4% (N=8,365) were nonadherent.

Compared with fully adherent indi-
viduals, individuals who were nonad-
herent tended to be younger (Wald χ2=
336.7, df=1, p<.001), nonwhite (Wald
χ2=243.8, df=1, p<.001), unmarried
(Wald χ2=45.0, df=1, p<.001), and
homeless (Wald χ2=140.3, df=1, p<
.001) and to have a substance use disor-
der (Wald χ2=250.4, df=1, p<.001),
PTSD (Wald χ2=4.4, df=1, p=.036),
and fewer psychiatric outpatient visits
(Wald χ2=213.4, df=1, p<.001). Rates
of nonadherence among ethnic groups

PSYCHIATRIC SERVICES ♦ ps.psychiatryonline.org ♦ June 2007   Vol. 58   No. 6885588

TTaabbllee  22

Intensity of adherence with lithium and anticonvulsant medications among veterans with bipolar disorder

Fully adherenta Partially adherentb Nonadherentc

(N=21,108) (N=9,541) (N=8,365)
Wald

Characteristic N % N % N % χ2d p

Age (M±SD) 53.9±12.0 51.3±12.2 49.1±12.1 383.8 <.001
Gender 3.0 .223

Male 18,803 89.1 8,427 88.3 7,327 87.6
Female 2,305 10.9 1,114 11.7 1,038 12.4

Ethnicitye 271.7 <.001
White 14,951 70.8 6,182 64.8 5,042 60.3
Black 1,407 6.7 1,021 10.7 1,170 14.0
Hispanic 524 2.5 313 3.3 293 3.5
American Indian 64 .3 32 .3 23 .3
Asian 47 .2 29 .3 21 .3
Unknown 4,115 19.5 1,964 20.6 1,816 21.7

Marital statusf 46.2 <.001
Never married 3,874 18.4 1,907 20.0 1,916 22.9
Married 9,117 43.2 3,718 39.0 2,740 32.8
Divorced or separated 7,258 34.4 3,573 37.4 3,426 41.0
Widowed 713 3.4 288 3.0 212 2.5

Substance use disorder 260.6 <.001
Yes 4,966 23.5 2,825 29.6 3,170 37.9
No 16,142 76.5 6,716 70.4 5,195 62.1

Posttraumatic stress
disorder 4.7 .093

Yes 4,177 19.8 1,970 20.6 1,770 21.2
No 16,931 80.2 7,571 79.4 6,595 78.8

Homelessness 141.9 <.001
Yes 1,635 7.7 1,018 10.7 1,403 16.8
No 19,473 92.3 8,523 89.3 6,962 83.2

Number of psychiatric
outpatient visits (M±SD) 12.2±23.2 10.5±20.8 10.2±21.1 260.1 <.001

a Adherent with more than 80% of medication
b Adherent with 51% to 80% of medication
c Adherent with 50% or less of medication
d The analysis controlled for other covariates; df=2.
e Compared white with nonwhite
f Compared married with not married
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were 17.3% among whites (5,042 of
29,203 whites), 27.0% among blacks
(1,170 of 4,335 blacks), 22.9% among
Hispanics (293 of 1,280 Hispanics),
16.3% among American Indians (23 of
141 American Indians), and 19.8%
among Asians (21 of 106 Asians).

Compared with the combined
group of fully and partially adherent
patients, patients who were nonad-
herent were more likely to be
younger (Wald χ2=245.6, df=1, p<
.001), nonwhite (Wald χ2=158.1, df=
1, p<.001), unmarried (Wald χ2=37.3,
df=1, p<.001), and homeless (Wald
χ2=129.7, df=1, p<.001) and to have a
diagnosis of substance use disorder
(Wald χ2=193.0, df=1, p<.001) and
fewer psychiatric outpatient visits
(Wald χ2=156.6, df=1, p<.001).

Adherence with 
specific compounds
Table 3 outlines use and MPRs of
lithium, valproate, carbamazepine, and
lamotrigine. Valproate was the most
commonly prescribed anticonvulsant
medication (received by 59% of pa-
tients with bipolar disorder). MPRs
across agents ranged from .76 for val-
proate to .81 for lamotrigine. Among
patients taking a single medication,
the mean MPR for valproate was low-
er (.75±.34) (F=22.8, df=3, 33,999,
p<.001; Tukey’s HSD p<.05) than the
MPRs for lithium or other anticon-
vulsants. The mean MPR for patients
on valproate was .75±.34 versus
.78±.31 for patients taking lithium or
another anticonvulsant (Wilcoxon
z=9.96, p<.001). Individuals who
were taking two medications to stabi-

lize mood also had significantly high-
er levels of adherence than patients
taking only one medication (Wilcoxon
z=12.2, p<.001).

The duration of medication treat-
ment is outlined in Table 4. Treatment
duration was greater than 180 days for
a majority of patients, except for indi-
viduals treated with lamotrigine.

Health resource utilization
Table 5 demonstrates hospitalization
rates, length of stay, and costs for in-
dividuals with bipolar disorder in re-
lation to adherence. Total costs in-
cluded inpatient, outpatient, and pre-
scription costs. After the analyses
controlled for patient characteristics,
individuals who were nonadherent or
partially adherent with medication

were less likely to be hospitalized
than individuals who were fully ad-
herent (Wald χ2=19.8, df=2, p<.001
and Wald χ2=21.8, df=2, p<.001, re-
spectively, for any hospitalization and
psychiatric stays). Substance use dis-
order and previous hospitalizations
appeared to be the major predictors
of hospitalization. After the analysis
controlled for adherence and other
covariates in the model, among pa-
tients taking lithium or anticonvul-
sants, the odds ratios for hospitaliza-
tion were .88 (95% confidence inter-
val [CI]=.80–.97) for men compared
with women, 1.19 (CI=1.15–1.21) for
each ten-year increase in age, 1.09
(CI=1.01–1.18) for nonwhites com-
pared with whites, 1.04 (CI=.98–
1.11) for unmarried individuals com-
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Adherence with lithium and anticonvulsant medications among veterans with
bipolar disordera

Number of patients Medication
possession ratio

Variable N % (M±SD)

Prescribed lithium or anticonvulsant
medications 39,014 100.0 .77±.32

Lithium 15,037 38.5 .79±.30
Carbamazepine 4,015 10.3 .80±.32
Valproate 23,127 59.3 .76±.33
Lamotrigine 1,846 4.7 .81±.35

Prescribed either lithium
or a single anticonvulsant 34,003 87.2 .77±.33

Lithium 11,142 32.8 .78±.30
Anticonvulsant 22,861 67.2 .76±.34

Prescribed two medications
to stabilize mood 5,011 12.8 .83±.30

a One versus two medications to stabilize mood: Wilcoxon test, z=12.2, p<.001; lithium versus a sin-
gle anticonvulsant: Wilcoxon test, z=7.0, p<.001

TTaabbllee  44

Duration of treatment with medications to stabilize mood among veterans with bipolar disordera

More than
Number of days 90 days or less 91–180 days 181–270 days 270 days

Medication Median Range N % N % N % N %

Any medication to
stabilize mood 270 2–880 5,966 15.3 7,099 18.2 8,446 21.7 17,503 44.9

Lithium 270 5–810 2,574 17.1 2,634 17.5 3,254 21.6 6,575 43.7
Carbamazepine 270 3–760 874 21.8 661 16.5 743 18.5 1,737 43.3
Valproate 240 2–880 4,574 19.8 4,642 20.1 5,010 21.7 8,901 38.5
Lamotrigine 180 7–660 560 30.3 372 20.2 309 16.7 605 32.8

Two medications to
stabilize mood 300 11–810 355 7.1 718 14.3 991 19.8 2,947 58.8

a Duration after the first prescription fill of the fiscal year 2003

saj.qxd  5/21/2007  10:51 AM  Page 859



pared with married individuals, 3.24
(CI=3.03–3.46) for individuals with a
substance use disorder compared
with those without such a disorder,
1.37 (CI=1.28–1.47) for individuals
with PTSD compared with those
without PTSD, 2.02 (CI=1.85– 2.19)
for homeless individuals compared
with those who were not homeless,
and 2.73 (CI=2.55–2.92) for individu-
als with a previous hospitalization
compared with those without a previ-
ous hospitalization.

Individuals who were adherent
with medication also had longer hos-
pital stays (mean of 22.7±31.3 days)
compared with those who were par-
tially adherent (mean of 19.7±26.8
days) and those who were nonadher-
ent (mean of 22.1±29.4 days) (Wald
χ2=15.1, df=2, p<.001). Nonadherent
patients were more likely to have ir-
regular hospital discharge codes
(10.8% of discharges for nonadherent
patients, compared with 4.5% of dis-
charges for fully adherent patients
and 7.0% of discharges for partially
adherent patients).

Finally, as demonstrated in Table 5,
fully adherent patients had the high-
est total costs on average ($11,524,
compared with $9,545 for partially
adherent patients and $10,243 for
nonadherent patients; Kruskal-Wallis
χ2=454.2, df=2, p<.001).

Discussion
This naturalistic study indicates that
nonadherence with medications is
common among individuals with
bipolar disorder (5,6). Only a slight
majority (54.1%) of patients with
bipolar illness were fully adherent
with lithium or anticonvulsant med-
ication, with a substantial proportion
of individuals being only partially ad-
herent with medication (24.5%) or
nonadherent (21.4%). Our findings
on adherence from this very large
database include the use of the nov-
el anticonvulsant lamotrigine in ad-
dition to traditional older mood sta-
bilizers (lithium, valproate, and car-
bamazepine) and are consistent with
estimates from older databases on
bipolar treatment adherence that do

not include the newest treatment
agents (10,13). Our results empha-
size the point that adherence rates
are not higher with newer, theoreti-
cally better-tolerated agents and
that, in fact, adherence rates are
rather similar across mood-stabiliz-
ing compounds. The clinical implica-
tions are striking—with nearly one in
two individuals in treatment for
bipolar disorder not taking medica-
tions as prescribed, nonadherence
must be considered in treatment
planning on a regular and ongoing
basis.

Previous authors have noted in-
consistent findings with respect to
treatment nonadherence predictors
(15,16,29,30), although most studies
have found that younger age and sin-
gle status or living alone appear to be
associated with increased rates of non-
adherence among individuals with
bipolar disorder (4). Our study found
that nonadherent individuals were
younger, unmarried, and of minority
ethnicity. Across groups of varying
ethnicity, the highest proportion of
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Hospitalization rates, length of hospital stay, and total costs for veterans with bipolar disorder in relation to adherence to
treatment with lithium and anticonvulsant medication

Fully adherent Partially adherent Nonadherent
(N=21,108) (N=9,541) (N=8,365)

Wald
Characteristic N % N % N % χ2 df p

Any hospitalizationa,b,c 19.8 2 <.001
Yes 4,107 19.5 1,844 19.3 1,780 21.3
No 17,001 80.5 7,697 80.7 6,585 78.7

Hospital length of
stay (M±SD days)b 22.7±31.3 19.7±26.8 22.1±29.4 15.1 2 <.001

Psychiatric
hospitalizationa,b,c 21.8 2 <.001

Yes 2,401 11.4 1,146 12.0 1,151 13.8
No 18,707 88.6 8,395 88.0 7,214 86.2

Psychiatric hospital
length of stay
(M±SD days)b 20.0±23.6 16.4±18.2 16.8±18.4 32.2 2 <.001

Annual cost per
patient (M±SD) $11,524± $9,545± $10,243±

$16,611 $13,628 $17,291 454.2d 2 <.001

a Includes hospital stays on or after the date of the first prescription fill in fiscal year 2003
b The analyses controlled for the following covariates: sex, age, race, marital status, substance use disorder, posttraumatic stress disorder, homelessness,

outpatient psychiatric visits in fiscal year 2003, and psychiatric hospitalization in fiscal year 2002.
c After the analyses controlled for all covariates in the model, individuals who were nonadherent or partially adherent with medication were less likely

to be hospitalized, compared with individuals who were fully adherent with medication. When no covariates were used, individuals who were nonad-
herent were more likely to be hospitalized (odds ratio [OR]=1.12, 95% confidence interval [CI]=1.05–1.19). There were no differences in hospitaliza-
tion rates between adherent and nonadherent individuals when covariates of sex, age, race, marital status, posttraumatic stress disorder, and home-
lessness were used. However, when substance use disorder and past hospitalizations were added to the covariates, individuals who were nonadherent
were less likely to be hospitalized (OR=.83, CI=.77–.90).

d Kruskal-Wallis chi square value
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nonadherent individuals were black
(27.0%). Among whites the propor-
tion of nonadherent individuals was
17.3%. Although our study also found
relatively low rates of nonadherence
among American Indians (16.3%),
these results should be interpreted
with caution because of the small sam-
ple of nonadherent American-Indian
individuals (N=23). Minority ethnicity
has been noted to be associated with
reduced treatment adherence in pop-
ulations with bipolar disorder (4). Ad-
ditionally, nonadherent individuals
had fewer psychiatric outpatient visits
and more substance use disorder,
PTSD, and homelessness. The latter
finding is consistent with several pre-
vious studies (12,14,29).

In our analysis adherence intensity
was slightly lower for valproate, com-
pared with lithium or other anticon-
vulsants. In contrast, Revicki and col-
leagues (31) recently noted that
among individuals with bipolar I dis-
order, divalproex-treated patients
were less likely than lithium-treated
patients to discontinue study medica-
tions. However, patients in the trial by
Revicki and colleagues (31) were par-
ticipating in a pragmatic, clinical trial,
and this might account for the differ-
ences in apparent tolerability of val-
proate in that study, compared with
the VA population presented in our
study. Although much has been made
of adverse medication effects as a
barrier to optimal treatment adher-
ence (4) and it is likely that adverse
effects are clearly a reason for nonad-
herence for some individuals, there
are other reports in the bipolar treat-
ment literature suggesting that rates
of adherence are remarkably similar
across agents, including drug classes
with vastly differing side effect pro-
files and differing mechanisms of ac-
tion (4,32). Thus it is likely that med-
ication side effects are just one com-
ponent that may or may not be a de-
ciding factor for an individual to ad-
here to a specific treatment regimen.
The current data set did not permit
an evaluation of reasons for nonad-
herence; however, previous work by
this group of investigators suggests
that treatment nonadherence is not
simply a “patient problem,” but
rather reflects a key ingredient of the
provider-patient relationship (33,34).

In our study individuals who were
given a prescription for two agents to
stabilize mood (which theoretically
might increase side effects) had bet-
ter treatment adherence, compared
with individuals given a prescription
for a single agent. Potentially, treat-
ment with multiple agents results in
greater symptomatic treatment, bet-
ter attitudes toward the treatment
regimen, and ultimately better adher-
ence. Alternatively, clinicians may
treat patients with two agents only if
they are convinced that patients are
adherent with prescribed monothera-
py. Multiple drug prescribing could

also indicate a more treatment-resist-
ant condition or greater interest and
effort on the part of the staff.

In some health care settings, costs
for prescriptions can be a potential
barrier to treatment adherence with
medications. The prescription copay-
ment in the VA system was $7.00 in
2002. Although this could have been
a barrier for some individuals, it is
relatively low compared with what
might be seen in other payer systems.

Duration of treatment data in this
analysis suggests that the long-term
use of both lithium and anticonvul-
sant compounds, including the use of
polytherapy with mood-stabilizing
agents, is common in clinical settings.
This practice is supported by recent
expert consensus guidelines for the

treatment of individuals with bipolar
disorder (3).

Finally and surprisingly, we found
that medication nonadherence was
associated with decreased rates of
hospitalization. Other investigators
have reported that lithium discontin-
uation is associated with increased
likelihood of hospital readmission
(35,36). It is possible that in our sam-
ple the effects of poor adherence on
hospitalization might have been me-
diated through covariates that pre-
dicted hospitalization, greater use of
substances (diagnosis of substance
use disorder), or greater longer-term
illness severity (previous psychiatric
hospitalization). Lower rates of hospi-
talization among nonadherent pa-
tients may have been due to their re-
fusing hospital admission. The mini-
mally shorter hospital stays among
nonadherent patients may have been
due to their leaving the hospital pre-
maturely against medical advice. Ir-
regular hospital discharges were most
common among the nonadherent
group.

Additionally, individuals who were
nonadherent with treatment in VA
settings may have received care in
other settings, such as state hospitals,
or have been removed from care set-
tings entirely; for example they may
have entered the prison system. Al-
ternatively, increased rates of hospi-
talization among adherent veterans
may reflect greater help-seeking be-
haviors on the part of these patients.
Inpatient care in the VA health care
system may be more accessible to pa-
tients who seek or request it, com-
pared with inpatient care in other
health care systems. Finally, it must
be noted that in a very large database
such as the one we used, findings that
are statistically significant may actual-
ly reflect rather small clinical differ-
ences, such as in the rates of hospital-
ization across adherence groups (20%
for adherent individuals and 21% for
nonadherent individuals in nonad-
justed analyses). The impact of these
differences in total care needs within
bipolar populations is not entirely
clear.

Total costs were highest in the ad-
herent group, reflecting the greater
use of health care services. Although
hospitalizations and direct treatment
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costs do not appear to be increased
among nonadherent individuals,
there may be other negative sequelae
associated with treatment nonadher-
ence, including increased symptom
levels, increases in suicidal behavior
(37), and diminished response to
medications that have been previous-
ly efficacious (38,39). Other costs may
include disruption of personal rela-
tionships, loss of self-esteem, and in-
creased stigma associated with symp-
toms and disability (40,41). Clearly,
“costs” of treatment nonadherence
extend beyond direct hospital, med-
ication, and outpatient expenses.

A limitation of the study is that with
such a large sample, differences be-
tween groups or subgroups may be
statistically significant, yet not neces-
sarily clinically relevant. There is also
the potential for some degree of diag-
nostic imprecision as a result of the
use of the case registry format. Addi-
tionally, we note that rates of full ad-
herence observed in this study are
based on pharmacy data. Although it
is true that the MPR is based on phar-
macy refill records and not a measure
of actual medication ingestion, rates
of adherence with bipolar disorder
treatments are similar to findings not-
ed utilizing other methods of adher-
ence assessment (4). In any case,
rates of adherence derived from case
registries should be considered the
“upper bound” of adherence. Study
results are also limited by the relative
gender and ethnic homogeneity of
the VA population. Additionally, be-
cause the mean age in our study pop-
ulation was somewhat older than the
mean age of bipolar populations that
might be treated in some other set-
tings, results may not be readily ex-
trapolated to younger groups of indi-
viduals with bipolar disorder.

Conclusions
Despite the rapid growth of treat-
ments for bipolar disorder that
demonstrate generally good efficacy
in research settings, the effectiveness
of bipolar medication treatments is
likely to be reduced by high rates of
treatment nonadherence. Some sub-
populations of individuals with bipo-
lar illness, such as younger men, per-
sons from minority groups, unmar-
ried individuals, and those with a sub-

stance use disorder are at greater risk
of treatment nonadherence. Greater
attention should be paid to identify-
ing nonadherence among these
groups and taking appropriate meas-
ures to enhance treatment adher-
ence. This might include such ap-
proaches as involving family mem-
bers to support the individual in ad-
herence behaviors or implementing
strategies that fit in with the individ-
ual’s lifestyle, such as pillboxes, re-
minder calls, or changes in the timing
of medication dosing to accommo-
date a work or school schedule. Pa-
tients, families, and clinicians need to
become increasingly aware of the im-
portance of treatment adherence in
routine clinical settings, and addition-
al research is needed to develop ef-
fective interventions to enhance
treatment adherence across the
broad range of treatments for bipolar
disorder.
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In the article “Association of Mood, Anxiety, and Substance Use Disorders With
Occupational Status and Disability in a Community Sample” by el-Guebaly et al.,
in the May 2007 issue (pages 659–667), Dr. Wang’s name is listed incorrectly in
the byline. This author should be listed as JianLi Wang, Ph.D.
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