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the past decade, a number of medications for bipolar dis-
order have surfaced. However, a gap exists between the
efficacy of these medications and their effectiveness in
a real-world setting.2 Guscott and Taylor2 have attributed
much of this efficacy-effectiveness gap for lithium to poor
medication adherence. A recent study reported that one
third of patients with bipolar disorder fail to take at least
30% of their medication.3 Nonadherence with medication
is consistently associated with poor treatment outcomes in
bipolar disorder patients, including relapse, hospitaliza-
tion, social and occupational dysfunction, violence, and
suicide.4–8 Further, an episode of nonadherence may in-
crease the risk of poor treatment response to a previously
successful pharmacologic regimen.9

In the first systematic study of medication adherence
in bipolar patients, Jamison et al.10 found that the most
common reasons for lithium nonadherence were feeling
depressed, being bothered by the idea that one’s moods
are controlled by medication, and being bothered by hav-
ing a long-term illness. In a study of anticonvulsant adher-
ence in manic patients, Keck et al.11 found that 64% of
patients did not adhere to their medications fully; denial
of illness and lack of control over one’s life were the most
common reasons for nonadherence.

A highly prevalent subgroup of bipolar disorder pa-
tients with a high likelihood of poor medication adher-
ence is those individuals with a co-occurring substance
use disorder (SUD).12–14 The National Institute of Mental
Health Epidemiologic Catchment Area study15 found that
60% of patients with bipolar I disorder develop a SUD
in their lifetime; this comorbidity rate is higher than for
any other Axis I disorder. More recently, the National Epi-
demiologic Survey on Alcohol and Related Conditions16

reported an adjusted odds ratio of 3.5 for bipolar I disor-
der and any alcohol use disorder, and an adjusted odds
ratio of 4.5 for bipolar I disorder and drug use disorder.

Our group17 conducted a study of medication adher-
ence in patients with bipolar disorder and SUD. While
over 60% of patients complied with each medication
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P harmacotherapy with mood stabilizers constitutes
the mainstay of treatment for bipolar disorder.1 In
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more than two thirds of the time during their lives, the
level and reasons for nonadherence varied by medication.
For example, we found significantly greater lifetime ad-
herence with valproate than with lithium. Lithium non-
adherence was most commonly due to intolerable side
effects, while valproate nonadherence was more likely
related to “hassles” such as blood tests.

An interesting finding in our study was that no patients
reported medication nonadherence because of concerns
that their mood was being controlled by medications. This
is in contrast to Jamison et al.,10 who found this to be
the most common reason for lithium nonadherence in bi-
polar patients who had not been selected for having a co-
occurring SUD. This disparity suggests that the rates of
medication adherence and the reasons for nonadherence
may differ in bipolar patients with and without a SUD.
However, this issue has not been systematically studied
to date. Therefore, this report compares levels of adher-
ence and reasons for nonadherence with mood stabilizers
among bipolar disorder patients with and without a co-
occurring SUD.

METHOD

We recruited 115 patients with bipolar disorder (58
with SUD and 57 without SUD) from inpatient, partial
hospital, residential, and outpatient treatment programs
at McLean Hospital, a psychiatric hospital near Boston,
Mass. In accordance with HIPAA and Institutional Re-
view Board (IRB) regulations, we sought permission
from treating physicians who asked inpatients whether
they could be approached by the research team for the
study. All other patients were recruited through IRB-
approved fliers posted throughout the hospital.

All potentially eligible participants gave written in-
formed consent after having the study explained to them.
Eligible patients had to have a lifetime diagnosis of bi-
polar disorder and had to have taken a mood stabilizer
at some point in their lifetime. Participants were admin-
istered the substance use disorders, mood disorders, and
psychotic disorders modules of the Structured Clinical
Interview for DSM-IV (SCID)18 by the first author
(S.G.M.) to confirm the diagnosis of bipolar disorder

and to evaluate whether they met criteria for a lifetime
diagnosis of SUD.

From December 2003 to October 2004, study partici-
pants were given a structured interview to review their
lifetime experience with mood stabilizers. United States
Food and Drug Administration (FDA)–approved treat-
ments for bipolar disorder (valproate, lithium, olanzapine,
lamotrigine, risperidone, quetiapine, ziprasidone, aripipra-
zole, and carbamazepine extended-release) as well as
those that are commonly used off-label (gabapentin, to-
piramate, oxcarbazepine, levetiracetam, zonisamide, car-
bamazepine, and omega-3 fatty acids) were included.

For each medication, data for lifetime use were gath-
ered, including dose, frequency, and duration of each med-
ication. To assess adherence, we used a structured inter-
view that we had utilized in a previous study17; this was a
modified version of an instrument developed by Jamison
et al.10 Patients were asked about their level of adherence,
i.e., whether they took the medication all of the time, more
than two thirds of the time but not all the time, one third to
two thirds of the time, or less than one third of the time.
They were also asked whether they took more than the
prescribed dose. Nonadherence was defined as taking
two thirds or less of the prescribed dose over one’s life-
time, or any use of more than the prescribed dose.17 Over-
all adherence was defined as adherence to two thirds or
more of the prescribed medications.

Patients who were not fully adherent were asked to
identify reasons for nonadherence. These were categorized
as attitudes towards bipolar disorder, substance-related
reasons, mood-related reasons, side effects, increased dos-
age, forgetting, pill and dosage, and other experiences (see
Table 1). Each patient was allowed to endorse more than
one category as a reason for nonadherence.

Data analyses were conducted using Stata version 8.2
(StataCorp LP, College Station, Tex.). Chi-square tests
and Fisher exact tests were used for the analyses.

RESULTS

Clinical and Sociodemographic Characteristics
The mean ± SD age of the overall sample was 39.0 ±

11.7 years; 94 (81.7%) had bipolar I disorder, 20 (17.4%)

Table 1. Categories of Reasons for Medication Nonadherence in 115 Patients With Bipolar Disorder
Category Common Sample Responses
Attitudes toward bipolar disorder “I thought I was cured from bipolar disorder,” pills did not help bipolar disorder
Substance-related Was high, hungover, or intoxicated; did not want to mix medication with substances
Mood-related Depressive or manic symptoms
Side effects Nausea, diarrhea, sedation
Pill/dosage-related Was a hassle to take pills, misunderstood prescription, thought there were too many

pills to take
Increased dosage Pills were not helping to decrease symptoms, so increased dosage; took more pills

than prescribed to get high (intoxicated)
Forgetting Forgot, ran out of pills, left pills at home
Other experiences Wanted to try alternate approaches, did not like having blood taken



Manwani et al.

1174 J Clin Psychiatry 68:8, August 2007

had bipolar II disorder, and 1 (0.9%) had bipolar disorder
not otherwise specified. There were no significant differ-
ences between the SUD and non-SUD groups in these
characteristics. However, the non-SUD group had a
higher proportion of women (73.7% [42/57] vs. 51.7%
[30/58] in the SUD group; χ2 = 5.92, df = 1, p = .015).

Use of Multiple Mood-Stabilizing Medications
Many of the subjects had been prescribed multiple

mood-stabilizing medications, both serially and concur-
rently. On average, the 115 subjects had been prescribed
a mean ± SD of 4.9 ± 2.6 mood-stabilizing agents in their
lifetime. These counts did not differ significantly be-
tween SUD (5.2 ± 2.5) and non-SUD (4.7 ± 2.7) patients.
Medication adherence rates did not differ between sub-
jects taking several (3 or more) mood-stabilizing agents
currently compared with those who were taking 1 or 2
agents. This held true when analyzed across SUD and
non-SUD groups.

Medication Adherence
Overall, the patients in the non-SUD group (N = 47/

57, 82.5%) were more likely to meet our criteria for life-
time adherence (i.e., adherent with two thirds or more
of total number of medications) with mood stabilizers
than the SUD group (N = 38/58, 65.5%; χ2 = 4.28,
df = 1, p < .05).

When we examined adherence to specific medications
in the 2 groups, we found differences only in lithium. The
non-SUD group (N = 34/40, 85.0%) had a higher rate
of lifetime lithium adherence than did the SUD group
(N = 27/41, 65.9%; χ2 = 3.99, df = 1, p < .05).

Since more women were in the non-SUD group than
the SUD group, we analyzed the data controlling for
SUD and found that gender is not related to overall ad-
herence or to lithium adherence.

Levels of adherence for medications are summarized
in Table 2.

Reasons for Nonadherence
Overall, the most frequent reasons for nonadherence in

this sample of patients were attitudes towards bipolar dis-
order (32 of 141 reasons, 22.7%) and side effects (29 of
141 reasons, 20.6%). Not surprisingly, substance-related
reasons were more commonly endorsed by the SUD
group than by the non-SUD group (22.0% vs. 3.0% rea-
sons given; χ2 = 6.83, df = 1, p < .01). In contrast, pill-
and dosage-related reasons for nonadherence were more
frequently endorsed by the non-SUD group than by the
SUD group (23.0% vs. 10.0%; χ2 = 4.86, df = 1, p < .05).
There were no other significant differences in reasons for
nonadherence between the 2 groups. Table 3 presents a
detailed analysis comparing reasons for nonadherence
between the 2 groups.

Participants who gave 1 category of reasons were
significantly more adherent than those that gave multiple
categories of reasons (89.3% [25/28] vs. 69.0% [60/87],
p = .046); however, they did not differ in age, gender, and
SUD status significantly.

DISCUSSION

Our data showed a significantly higher rate of lifetime
nonadherence to mood stabilizers among bipolar disorder
patients with SUD than those with no SUD.

When we examined specific medications, the level of
adherence between SUD and non-SUD patients differed
significantly only for lithium. While several mood sta-
bilizers (quetiapine, carbamazepine, and oxcarbazepine)
showed lower rates of adherence in the SUD group, these
differences were not significant, most likely due to the
small number of patients taking these medications. In

Table 2. Rates of Lifetime Medication Adherence in 115 Patients With Bipolar Disorder
SUD No SUD

Drug Adherent, % (N) Taking Medication, N Adherent, % (N) Taking Medication, N
Lithiuma 65.9 (27) 41 85.0 (34) 40
Valproate 66.7 (28) 42 77.1 (27) 35
Risperidone 95.5 (21) 22 92.6 (25) 27
Quetiapine 63.3 (19) 30 80.0 (24) 30
Gabapentin 75.0 (24) 32 77.3 (17) 22
Lamotrigine 82.1 (23) 28 86.4 (19) 22
Olanzapine 74.2 (23) 31 75.0 (18) 24
Topiramate 82.4 (14) 17 73.7 (14) 19
Omega-3 fatty acids 100.0 (12) 12 90.0 (9) 10
Carbamazepine 53.3 (8) 15 83.3 (10) 12
Aripiprazole 81.8 (9) 11 81.8 (9) 11
Ziprasidone 100.0 (9) 9 100.0 (4) 4
Oxcarbazepine 50.0 (4) 8 71.4 (5) 7
Other 50.0 (1) 2 90.0 (9) 10
Overallb 65.5 (38) 58 82.5 (47) 57
aχ2 = 3.99, df = 1, p < .05.
bχ2 = 4.28, df = 1, p < .05.
Abbreviation: SUD = substance use disorder.
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contrast, the rates of adherence were very similar in SUD
and non-SUD patients for valproate, lamotrigine, gaba-
pentin, olanzapine, topiramate, risperidone, aripiprazole,
ziprasidone, and omega-3 fatty acids. The relatively poor
rate of lithium adherence in bipolar patients with SUD
is notable, especially when contrasted with the high adher-
ence rate in those without SUD; this corroborates our pre-
vious findings of poor adherence to lithium in bipolar pa-
tients with SUD.17

Not surprisingly, just as adherence rates differed, the
reasons for nonadherence differed between bipolar patients
with and without SUD. In the SUD group, substance-
related reasons were the most frequently cited reason for
nonadherence; these included not taking medication either
because of intoxication or a hangover or a desire to avoid
combining medications with substances. This finding sug-
gests that clinicians treating bipolar patients with SUD
should inquire about how their substance use affects medi-
cation adherence.

Pill- and dosage-related reasons (e.g., a misunderstood
prescription, too many pills to take) were endorsed more
frequently by the non-SUD group than by the SUD group.
It could be that SUD patients are less bothered by these
issues because their illicit substance use may also involve
complicated regimens.

These differences in adherence point out the importance
of screening SUD in patients with bipolar disorder and ad-
dressing the substance use issues when present. Recent
advances in both pharmacotherapy19 and behavioral inte-
grated treatments20 of these 2 diagnoses suggest that at-
tending to these issues simultaneously can improve out-
come in bipolar patients.

Limitations of the study include the reliability of the
patients’ self-reports, which may have been influenced by
recall bias and poor recall. Secondly, interviewers were not
blinded to the SUD status of the subjects and may have ex-
pected greater nonadherence in the SUD patients. To mini-
mize interviewer bias, interviewers were trained to admin-
ister the interview in a highly structured manner without

Table 3. Lifetime Reasons for Nonadherence With Medication
in Bipolar Disorder Patients With and Without Substance
Use Disorder (SUD)a

Reasons for not Taking
Medication—Lifetime No SUD, % (N) SUD, % (N)
Side effects 25 (10) 19 (19)
Attitudes toward bipolar disorder 28 (11) 21 (21)
Pill/dosage-relatedb 23 (9) 10 (10)
Substance-relatedc 3 (1) 22 (22)
Mood-related 10 (4) 17 (17)
Forgot 8 (3) 9 (9)
aAll patients were asked to list the most important reasons for

nonadherence but were allowed to endorse more than 1 reason for
nonadherence to each mood stabilizer they were prescribed.

bχ2 = 4.86, df = 1, p < .05.
cχ2 = 6.83, df = 1, p < .01.

prompting or giving suggestions to the participants. We
also did not collect collateral information from family or
treaters. However, patients’ perceptions of why they do
not take their medications as prescribed ultimately guide
their decision-making process about adherence and are
thus critical to assess. Finally, the higher proportion of
women in the non-SUD group may have affected our
findings. Although we found no gender-based differences
in adherence, this study was designed with adequate sta-
tistical power to detect only large gender differences.

CONCLUSION

Medication adherence is a crucial and understudied
problem in patients with bipolar disorder. It appears from
this study that bipolar patients with and without SUD
differ in their rates and patterns of adherence. Physicians
should be alert to these differences in clinical practice
when prescribing medications.

Drug names: aripiprazole (Abilify), carbamazepine (Carbatrol,
Equetro, and others), gabapentin (Neurontin and others), lamotrigine
(Lamictal and others), levetiracetam (Keppra), lithium (Eskalith,
Lithobid, and others), olanzapine (Zyprexa), oxcarbazepine (Trileptal),
quetiapine (Seroquel), risperidone (Risperdal), topiramate (Topamax
and others), ziprasidone (Geodon), zonisamide (Zonegran and others).
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