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Objectives: Comorbid medical conditions, notably cardiovascular disease,
occur disproportionately among persons with bipolar disorder; yet the
quality and outcomes of medical care for these individuals are suboptimal.
This pilot study examined a bipolar disorder medical care model (BCM)
and determined whether, compared with usual care, individuals random-
ly assigned to receive BCM care had improved medical and psychiatric
outcomes. Methods: Persons with bipolar disorder and cardiovascular dis-
ease—-related risk factors were recruited from a large Departmment of Vet-
erans Affairs mental health facility and randomly assigned to receive BCM
or usual care. BCM care consisted of four self-management sessions on
bipolar disorder symptom control strategies, education and behavioral
change related to cardiovascular disease risk factors, and promotion of
provider engagement. Primary outcomes were physical and mental
health-related quality of life; secondary outcomes included functioning
and bipolar symptoms. Results: Fifty-eight persons participated. Twenty-
seven received BCM care, and 31 received usual care. The mean=SD age
was 558 years, 9% were female, 90% were white, and 10% were African
American. Repeated-measures analysis was used, and significant differ-
ences were observed between the two groups in change in scores from
baseline to six months for the 12-Item Short-Form Health Survey (SF-12)
subscale for physical health (t=2.01, df=173, p=.04), indicating that the
usual care group experienced a decline in physical health over the study
period. Change in SF-12 scores also indicated that compared with the usu-
al care group, the BCM group showed improvements in mental health-re-
lated quality of life over the six-month study period; however, this finding
was not significant. Conclusions: Compared with usual care, BCM care
may have slowed the decline in physical health-related quality of life. Fur-
ther studies are needed to determine whether BCM care leads to long-
term positive changes in physical and mental health-related quality of life
and reduced risk of cardiovascular disease among persons with bipolar
disorder. (Psychiatric Services 59:760-768, 2008)
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ipolar disorder is one of the
B world’s ten most disabling con-

ditions (1) and is associated
with significant personal and societal
costs (2-5). A substantial proportion
of these health care costs have been
attributed to co-occurring general
medical conditions (6,7).

Persons diagnosed as having bipo-
lar disorder also experience more co-
occurring general medical condi-
tions—especially cardiovascular dis-
ease and conditions related to meta-
bolic syndrome, for example, dia-
betes—compared with those without
bipolar disorder or other chronic
mental illnesses (8-11). Cardiovascu-
lar disease is also the leading cause of
morbidity and mortality among indi-
viduals with bipolar disorder (12,13).
Among individuals with bipolar disor-
der, some of the most common med-
ical conditions observed (for example,
diabetes, hypertension, hyperlipi-
demia, and obesity) are also the lead-
ing risk factors for cardiovascular dis-
ease (14) and subsequent mortality
(15,16). The increased use of second-
generation antipsychotic medications
as mood stabilizers has also increased
the risk of diabetes and subsequent
cardiovascular disease among these
individuals (15).

Nonetheless, evidence suggests that
cardiovascular disease risk factors and
other comorbid medical conditions
among individuals with bipolar disor-
der are inadequately treated (17,18).
Many individuals with bipolar disorder
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may consider the mental health spe-
cialty setting their “home” site for care
because of the focus on their mental
illness (19), and many of them are un-
aware that they have medical condi-
tions (20). Poor quality of medical care
for persons with bipolar disorder has
also been attributed to the organiza-
tional and professional separation of
mental and physical health care (21)
and to lack of effective self-manage-
ment strategies that target cardiovas-
cular disease—related risk factors, for
example, diet and exercise (22).
Despite these gaps in health care,
there are currently no treatment
models specifically tailored to meet
the medical and psychiatric needs of
persons with bipolar disorder. Previ-
ously established treatment models
primarily addressed medical care
management issues, notably by estab-
lishing co-located general medical
providers or treatment teams within
mental health clinics (23,24). Howev-
er, these approaches can be costly for
smaller sites to implement and sus-
tain over time. Interventions focused
on health behavior change have
shown some efficacy in clinical out-
comes (for example, weight loss) and
self-management (25,26), but the rel-
ative intensity of these interventions
(for example, 24 weeks of educational
sessions) may limit their dissemina-
tion into routine care settings. More-
over, these interventions have not
been adapted to address the unique
characteristics of bipolar disorder, no-
tably binge eating, sedentary behav-
ior, and treatment nonadherence as-
sociated with alternating manic and
depressive symptoms (8-16).
Alternatively, the chronic care
model may provide the framework for
improving medical care outcomes be-
cause it can be implemented by exist-
ing providers and adapted to address
the unique behavioral issues of differ-
ent conditions (27). The chronic care
model focuses on both self-manage-
ment and care management strate-
gies and has been shown to improve
management of chronic illnesses, in-
cluding diabetes and depression
(28,29). The chronic care model pro-
motes self-management education,
coordination of care across different
providers via a care manager, and
guideline implementation (27). This

multifaceted approach is necessary
for improving quality and outcomes,
because guideline dissemination
alone is ineffective in improving qual-
ity and outcomes of care (30). More-
over, behavioral interventions that
constitute  self-management ap-
proaches are most likely sustainable if
coupled with ongoing care manage-
ment (28,29). Care managers, who
are usually nurses or social workers,
can also assist clients in navigating
across multiple providers—that is,
medical and psychiatric providers.

The chronic care model has been
recently shown to be effective and
cost-neutral in improving mental
health outcomes for persons with
bipolar disorder, notably in the De-
partment of Veterans Affairs Cooper-
ative Studies Program (CSP 430) trial
(31,32). However, no models based
on the chronic care model have been
developed for managing general
medical conditions (for example, car-
diovascular disease) among persons
with bipolar disorder or other chron-
ic mental disorders. Current inter-
ventions for bipolar disorder have
shown less improvement in out-
comes, notably physical health-relat-
ed quality of life, among those with
co-occurring  cardiovascular  dis-
ease—related conditions (31,33).

This article describes the outcomes
of a randomized controlled trial of an
intervention based on the chronic
care model designed to improve med-
ical as well as psychiatric outcomes
among individuals with bipolar disor-
der: the bipolar disorder medical care
model (BCM). We hypothesized that
among persons with bipolar disorder,
compared with those assigned to usu-
al care, those assigned to BCM would
have improved physical and mental
health-related quality of life, im-
proved overall functioning, and re-
duced bipolar disorder symptoms.

Methods

Study design

We conducted a prospective, random-
ized, single-site, single-blind interven-
tion pilot study at a large Department
of Veterans Affairs (VA) mental health
facility to determine whether BCM
care, compared with usual care, im-
proved overall physical and mental
health-related outcomes for persons
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with bipolar disorder. This random-
ized controlled trial was reviewed and
approved by the VA Pittsburgh local
institutional review board.

Participant selection

and randomization

This was an effectiveness study in
which we tested a model that would
have potentially wide appeal to a
broad segment of individuals with
bipolar disorder in usual care settings,
and hence, broad inclusion criteria
were used. Adults were eligible if
they were from the mental health
clinic and had a clinician diagnosis of
bipolar disorder (I, II, or not other-
wise specified); had a current diagno-
sis of a cardiovascular disease-related
risk factor, for example, hypertension,
hyperlipidemia, obesity or a body
mass index (BMI) over 25, or dia-
betes mellitus (diagnosis was deter-
mined by medical record review and
was based on a previously established
chart abstraction tool [34]); and had
an assigned primary care provider at
the facility.

Persons were excluded if they had
unresolved substance intoxication or
were experiencing withdrawal symp-
toms from substance abuse at the
time of enrollment, were already en-
rolled in a mental health program
with a mobile outreach component in
which clinical caregivers delivered
services in the community (for exam-
ple, assertive community treatment),
or were unwilling or unable to pro-
vide informed consent or comply with
study requirements at the time of en-
rollment (for example, unwilling or
unable because of serious illness or
substantial functional limitations).

Eligible individuals were then ran-
domly selected by the data analyst
and were contacted by a survey coor-
dinator. After complete description of
the study was given to selected pa-
tients, those agreeing to participate
provided written informed consent.
Another data analyst not affiliated
with this study randomly assigned en-
rolled participants to receive BCM or
usual care.

Assessments and outcomes

Because our intervention was de-
signed to improve physical health as
well as mental health through a com-
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bination of self-management educa-
tion and care management, our pri-
mary outcomes included physical and
mental health-related quality of life.
We chose physical and mental
health-related quality of life to be our
primary outcome, because the Nation-
al Institutes of Health and World
Health Organization have indicated
that quality of life is a key indicator of
health (35,36), and self-reported poor
health-related quality of life in one
study was associated with a two- to
threefold increased risk in cardiovas-
cular disease-related mortality (37).
Secondary outcomes included global
functioning and bipolar disorder
symptoms. Data on demographic
characteristics, access to care, and be-
havioral factors were also collected
from the assessment. Assessments
were self-completed and administered
at baseline and at three and six months
by a survey coordinator who was blind-
ed to randomized group assignment.

Health-related quality of life was
assessed with the 12-item Short-
Form Health Survey (SF-12), which
is a self-reported measure of general
health functioning (38). The SF-12
generates two summary scores re-
flecting physical and mental health—
related quality of life. Possible scores
on each scale range from 0 to 100,
with higher scores indicating better
health. The SF-12 was found to be
highly correlated with the SF-36 on
summary scores for  mental
health-related quality of life (r=.91)
and physical health-related quality of
life (r=.92).

Global functioning was measured
with the World Health Organization
Disability Assessment Scale (WHO-
DAS) (39), a 12-item assessment of
the degree of functional impairment
experienced within the past month.
The assessment is based on a Likert
scale regarding self-care (for exam-
ple, bathing and dressing), mobility
(for example, standing and walking),
cognition (for example, remember-
ing), social functioning (for example,
conversing), and role functioning. A
total score representing degree of im-
pairment was generated by summing
scores for each item. Possible scores
on the WHO-DAS range from 0 to
48, with higher scores indicating
more impairment.
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Bipolar disorder symptoms were
assessed with the Internal State Scale
(ISS), a 15-item self-completed in-
strument that generates subscales re-
flecting depressive and manic symp-
toms and well-being (40). The ISS
has a high test-retest reliability, and
the subscales are highly correlated
with clinician ratings of current
episode (for example, manic and de-
pressive). The person rates each
symptom on an 11-point scale (scores
range from 0, not at all, to 10, very
much so).

Additional data on demographic
characteristics and intermediate out-
comes (that is, potential mediators)
were collected with a self-completed
survey. Potential intermediate out-
comes are considered exploratory and
included self-efficacy in managing
chronic medical and psychiatric ill-
ness and access to general medical
care. The Lorig Self-Management
Efficacy in Chronic Disease 6-Item
Scale (41) was used to rate individu-
als” self-efficacy in managing chronic
medical illness (interrater reliabili-
ty=.91). This scale includes six ques-
tions regarding chronic disease man-
agement, including symptom control,
role function, emotional functioning,
and communicating with physicians.
The individual rates his or her per-
ceived confidence in managing each
domain (1, not at all confident, to 10,
totally confident). A total possible
score, ranging from 1 to 60, is gener-
ated by adding up each item. We as-
sessed access to care with the Cun-
ningham access survey, which in-
cludes a specific question regarding
access to general medical providers
(“I am able to get medical care when-
ever I need it”), with responses rang-
ing from strongly agree, agree, uncer-
tain, disagree, or strongly disagree
(42). Problems accessing medical
care were defined as responding
“strongly disagree” or “disagree” to
this statement.

We also ascertained current med-
ication use, number of outpatient
medical visits, and diagnoses of co-
morbid medical conditions. For co-
morbid medical conditions we chose
the eight most common conditions
seen in persons with bipolar disorder
that contribute to poor functioning
(34)—diabetes (type 2), obesity or

BMI over 25, hypertension, hyperlipi-
demia, chronic obstructive pulmonary
disease, coronary artery disease,
chronic hepatitis, and osteoarthritis.
Conditions were assessed by using a
previously established assessment by
Fenn and colleagues (34).

Intervention

The BCM core elements included
self-management education, care man-
agement, and guideline implementa-
tion. Each component is described
below.

Self-management. The BCM self-
management program was adapted
from the Life Goals Program, a
group-based psychoeducational pro-
gram for bipolar disorder used in the
CSP 430 (31,43,44). The Original Life
Goals Program consisted of six one-
hour sessions that combined psychoe-
ducation regarding bipolar disorder
with active discussions on symptom
management and behavior change
(44). For this intervention, we re-
tained the Life Goals Program but
combined sessions into three two-
hour sessions and added content per-
taining to cardiovascular disease-re-
lated risk factors related to mania and
depression. We also added active dis-
cussions regarding the importance of
managing chronic diseases, such as
diabetes, hypertension, and hyper-
lipidemia (Table 1). A fourth session
was also added to provide guidance
on practical strategies for improving
diet and exercise habits (for example,
making healthier choices at fast-food
restaurants and finding opportunities
to increase physical activity in every-
day life) and engaging general medical
providers (for example, having a list of
questions to ask, having a list of cur-
rent medications, and going through
assertiveness training). Sessions were
held on a weekly basis, and partici-
pants were given workbooks with ad-
ditional information covered in the
sessions. Although self-management
sessions were delivered in group for-
mat, participants were allowed to
make up sessions over the phone as
long as they attended at least one of
the sessions in person.

Care management. The care man-
agement component was implement—
ed at the completion of the self-man-
agement program and was based on
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Table 1

Content of the self-management session in the bipolar medical care model

Session

Topics taken from the Life Goals Program

Topics added for the bipolar medical care model

Session 1: orientation

Session 2: mania

Session 3: depression

Establish therapeutic relationship; bipolar
symptoms and psychosis; causes of bipolar
disorder, prevalence, stigma, substance use

Recognize manic symptoms; personal manic
symptom profile; identify triggers of mania
(for example, substance use); active discus-
sions of cost-benefits of coping strategies

Recognize depressive symptoms; personal de-
pressive symptom profile; identify triggers of
depression; active discussions of cost-benefits
of coping strategies; association between
substance abuse and suicide risk

Causes of cardiovascular disease risk factors among per-
sons with bipolar disorder; bipolar symptoms: impact on
functioning and role with cardiovascular disease; common
treatments for cardiovascular disease-related conditions
and importance of treatment adherence

Medical consequences of mania; behavioral consequences
of manic symptoms related to cardiovascular disease risk
(for example, binge eating); active discussions: benefits
of coping with manic symptoms in the context of cardio-
vascular disease risk; setting diet and exercise goals

Medical consequences of depression; behavioral conse-
quences of depressive symptoms (overeating, sedentary
lifestyle); active discussions: benefits of coping with de-
pressive symptoms in the context of cardiovascular
disease risk; maintaining diet and exercise goals (exercise
regimens, walking, portion control, and reduced fat intake)

Session 4: treatments
for bipolar disorder,
cardiovascular
disease—related risk

Provider engagement focused on collaborative
treatment; medications; psychosocial therapies;
personal care plan; treatment adherence

Tips to promote healthy habits (sleep, diet, exercise);
provider engagement: facilitating communication with
general medical providers (for example, setting goals for

blood pressure and cholesterol, listing personal concerns,
and discussing possible medication side effects); adher-
ence guides (reminders)

approaches used in previous chronic
care models for bipolar disorder
(31,32). A nurse care manager served
as a liaison between participants and
providers regarding ongoing issues
with medical and psychiatric care, re-
ferring urgent matters to providers
and following up with providers and
participants regarding medical visits.
Through monthly phone calls, the
care manager also reviewed with par-
ticipants the lessons learned in the
self-management sessions and fol-
lowed up when appointments were
missed. The care manager also docu-
mented the participants’ clinical and
recovery status over time.

Guideline implementation. Two
one-hour in-house sessions for contin-
uing medical education (CME) credit
were held for mental health and gen-
eral medical providers. These sessions
addressed the unique risk factors for
cardiovascular disease among individ-
uals with bipolar disorder and recom-
mendations for managing these risk
factors. Guidelines for managing these
risk factors were based on guidelines
from the American Diabetes Associa-
tion and American Heart Association
(45,46). Pocket cards were also hand-
ed out as part of the educational ses-
sions that summarized these recom-

mendations for monitoring cardiovas-
cular disease-related risk factors,
monitoring psychotropic drug toxicity,
and promoting good diet and exercise

habits.

Fidelity

Fidelity to the intervention was pro-
moted by using an effectiveness-ori-
ented approach. That is, instead of
tightly controlled treatment team
meetings that are infeasible in routine
care settings, we used the following
techniques developed for CSP 430
(31) to maintain and monitor fidelity
to BCM without burdening staff.
First, the care manager was trained
by study staff over a three-day period
in August 2005. Second, we imple-
mented fidelity measures based on
data from care manager logs and
chart review, including the number of
self-management sessions completed
and number of calls. Also assessed
was the proportion of persons com-
pleting the four self-management ses-
sions and the minimum six monthly
phone contacts.

Usual care

Providers of participants randomly
assigned to the usual care group re-
ceived guidelines as well (for exam-
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ple, in-house sessions for CME cred-
it), but they provided their choice of
routine care. Participants in the usual
care arm did not receive the self-
management or care management.

Analyses

We assessed the effect of BCM care,
compared with usual care, on changes
in outcomes between baseline and
three months and six months by using
mixed-effects regression modeling,
adding in the main effects of BCM,
time, and the interaction between
BCM and time. Two-tailed statistical
tests were used for t statistics gener-
ated from the repeated-measures
analyses, and p values of <.05 were
considered statistically significant.
Scores for SF-12, WHO-DAS, symp-
toms, and self-management efficacy
were normally distributed and were
not transformed. Participants with
missing follow-up data were dropped
from the analyses. Given that our sec-
ondary outcomes were exploratory,
we report effect sizes (Cohen’s d)
along with the main results (47). For
remaining intermediate outcomes
(access to care and utilization), we ex-
amined participants’ charts to com-
pare the BCM and usual care groups
for the percentage of participants re-
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porting problems accessing medical
care at six months and the percentage
reporting no medical visits.

Results

Between March and June 2006, 79 of
299 patients from the clinic were
identified as being eligible for the
BCM study. Of the 79 patients, 61
were randomly selected to be con-
tacted for participation. Of the 61, all
completed the three-month assess-
ment, and three were lost to follow-
up at six months, leaving 58 partici-
pants who completed the baseline
survey and the three- and six-month
surveys (27 in the BCM group and 31
from the usual care group completed
all three surveys).

Participant characteristics are pre-
sented in Table 2. The mean age of
the overall sample was 55.3+8.4 years
(range 30-73 years). Overall, five
(9%) were female, 52 (90%) were
white, and six (10%) were African
American. The demographic charac-
teristics of our participants were sim-
ilar to those of all veterans in care
who were diagnosed as having bipolar
disorder (that is, mean age of 52
years, 13% women, and 9% African
American) (48). The most common
cardiovascular disease-related diag-
nosis was obesity or a BMI over 25
(N=52, or 90%), followed by hyper-
tension (N=47, or 81%), hyperlipi-
demia (N=44, or 76%), and diabetes
(N=19, or 33%). Almost half (N=28,
or 48%) had three or more of the ma-
jor comorbid conditions out of the
eight queried for. There were no sig-
nificant differences in other factors,
including diagnoses or medication
use between the BCM and usual care
groups except for lamotrigine use
(Table 2).

As shown in Table 3, significant dif-
ferences in changes in SF-12 scores
for physical health-related quality of
life were observed from baseline to
six months between the two groups
(change in scores: .8+6.7 for the
BCM group versus —.6+6.6 for the
usual care group) (8=2.50; t=2.01,
df=173, p=.04). That is, a significant
improvement in physical health-re-
lated quality-of-life scores was ob-
served in the BCM group, and a sig-
nificant decline in physical health-re-
lated quality of life was seen in the
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usual care group. Although the BCM
group had a positive change in scores
over the study period for SF-12 men-
tal health-related quality of life (indi-
cating improved mental health), this
finding was not statistically significant
(change in scores: 1.0+7.7 for the
BCM group versus —9x6.6 for the
usual care group). No significant dif-
ferences between the two groups
were found over the study period in
changes in scores for overall function-
ing or bipolar disorder symptoms
(Table 3).

The effect size for observed
changes in physical health-related
quality-of-life scores was moderate
(Cohen’s d=.32). The effect size for
observed changes in mental health—
related quality-of-life scores was
slightly smaller (Cohen’s d=.20).
Smaller effects were observed for
changes in global functioning (Co-
hen’s d=.18) and bipolar symptom
change scores for depression (Co-
hen’s d=.17), mania (Cohen’s d=.10),
and well-being (Cohen’s d=.10).

The mean change in the Lorig self-
management efficacy score was high-
er for the BCM group than for the
usual care group, although the find-
ing was not significant (Table 3).
Moderate effects were observed for
changes in self-management efficacy
(Cohen’s d=.26). For other interme-
diate outcomes, seven (23%) in the
usual care group reported problems
accessing medical care at the six-
month follow-up, and only four (13%)
in the BCM group reported such
problems at the six-month follow-up,
although this finding was not statisti-
cally significant. Only a small per-
centage of participants had no med-
ical visits between baseline and the
six-month follow-up: one (4%) partic-
ipant in the BCM group and three
(10%) in the usual care group had no
outpatient medical visits, although
the difference between the groups
was not significant.

The mean number of completed
self-management sessions (group or
phone) was 3.7+.7 (range of two to
four), and 23 (85%) of the partici-
pants in the BCM group completed
all four self-management sessions.
The mean number of care manage-
ment calls completed over the six-
month intervention period for the

BCM group was 10.6+4.8 (range of
three to 18), and 22 (73%) from the
BCM group completed the minimum
of six care management contacts.

Discussion

To our knowledge, this is the first ran-
domized controlled trial of an inter-
vention designed to improve both
medical and psychiatric outcomes for
persons with bipolar disorder. BCM is
a manual-based model designed to be
implemented by existing health care
providers in a routine care setting.
There have been few treatment mod-
els specifically focused on improving
medical outcomes for persons with
chronic mental illness, and none have
been tailored to address the unique
concerns of individuals with bipolar
disorder. BCM addresses this gap by
combining self-management educa-
tion tailored to risk factor manage-
ment of cardiovascular disease within
the context of bipolar disorder symp-
toms, care management to enhance
linkages with general medical pro-
viders, and dissemination of practice
guidelines focused on the medical
risk factors in bipolar disorder.

We found significant differences in
changes in scores for physical
health-related quality of life over the
study period between the BCM and
usual care groups, even within a rela-
tively short time period (six months).
The significant treatment effect on
physical health-related quality of life
appears to be driven by both an im-
provement in score in the BCM
group and a decline in score for the
usual care group. Perhaps BCM
slowed the decline in physical
health-related quality of life among
participants randomly assigned to re-
ceive BCM care, which could be a re-
sult of BCM’s focus on general med-
ical provider engagement.

On the basis of observed effect
sizes, we found that BCM might have
led to a positive change in mental
health-related quality of life among
persons enrolled in BCM, compared
with usual care; however, perhaps be-
cause of the small sample, this finding
was not statistically significant. This
lack of significant effect on mental
health-related quality of life was in
contrast to previous interventions
based on the chronic care model for
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Table 2

Baseline characteristics of participants assigned to the bipolar disorder care model (BCM) and the usual care model

Total BCM Usual care
(N=58) (N=27) (N=31)
Test
Variable N % N % N % statistic df p
Demographic characteristic
Age (M=SD)? 55.3+8.4 54.5+8.7 56.0+8.2 F=.46 land 57 .50
60 years or older 17 29 7 26 10 32 y2=.27 1 .60
Female 5 9 2 7 3 10 x2=.09 1 76
African American 6 10 2 7 4 13 x2=1.52 1 29
College education or higher 15 26 7 26 8 26 %2=.00 1 .99
Married or living as married 22 38 9 33 13 42 x2=.45 1 50
Lives alone 23 40 11 41 12 39 x2=.02 1 87
Takes van or bus to mental
health appointments 18 31 6 22 12 39 %>=1.83 1 18
Clinical status, baseline
Bipolar disorder I 44 76 21 78 23 74 ¥2=2.75 2 25
Bipolar disorder II 4 7 1 4 3 10
Bipolar disorder not
otherwise specified 10 17 5 19 5 16
Current medical diagnoses
Diabetes 19 33 8 30 11 35 x2=.22 1 .63
Obesity or body mass
index over 25 52 90 23 85 29 94 %2=1.08 1 .30
Hypertension 47 81 21 78 26 84 x2=.35 1 55
Hyperlipidemia 44 76 22 79 22 71 x2=.87 1 .35
Coronary artery disease 11 19 3 11 8 26 %2=2.03 1 15
Chronic obstructive
pulmonary disease 10 17 4 15 6 19 x2=.27 1 .60
Chronic hepatitis 4 7 3 11 1 3 x2=1.29 1 .26
Osteoarthritis 19 33 6 22 13 42 72=2.82 1 10
3 or more comorbid
disorders (out of 8) 28 48 12 44 16 52 x%=.46 1 50
Medications at baseline
Mood stabilizers 43 74 20 74 23 74 %2=.00 1 .99
Lithium 15 26 7 26 8 26 %2=.00 1 .99
Valproate or divalproex 24 41 14 52 10 32 72=2.28 1 13
Lamotrigine 8 14 0 — 8 26 %2=8.08 1 .005
Any second-generation
antipsychotic 24 41 10 37 14 45 x2=.39 1 53
Aripiprazole 3 5 2 7 1 3 x2=51 1 A7
Olanzapine 4 7 2 7 2 6 x2=.02 1 .89
Quetiapine 17 29 7 26 10 32 x2=.28 1 .60
Risperidone 4 7 2 7 2 6 %2=.80 1 37
Baseline score (M+SD)
Health-related quality of
lifeb
Physical health 36.6+7.6 37.2+7.4 36.2+7.9 F=.24 land 57 .63
Mental health 33.1+7.1 33.2+6.6 33.0+7.5 F=.01 land 57 91
Global functioning
(WHO-DAS)® 17.9+9.9 17.0+10.1 18.6+£9.7 F=.42 land 57 .52
Bipolar symptoms?
Depressive 7.9+6.1 7.1+£6.3 8.6+£5.9 F=.88 land 57 .35
Manic 19.2+12.6 19.4+17.5 18.9+13.5 F=.03 land 57 .87
Well-being (euthymic) 14.6+£7.9 14.8+8.1 14.5+7.8 F=.03 land 57 .86
Self-management efficacy® 31.7£13.5 31.1£13.7 32.4+12.8 F=.07 land 57 .79

* Range=30-73 years

b The 12-Ttem Short-Form Health Survey. Possible scores range from 0 to 100, with higher scores indicating better health. For both summary scores the

population M+SD is 50£10.

¢ World Health Organization Disability Assessment Scale. Possible scores range from 0 to 48, with higher scores indicating worse functioning.
d Symptom scores are based on the Internal State Scale (ISS). For depressive symptoms, possible scores range from 0 to 20, with higher scores indicat-
ing more severe depressive symptoms. For manic symptoms, possible scores range from 0 to 50, with a higher score indicating more severe manic

symptoms. For well-being, possible scores range from 0 to 30, with higher scores indicating greater well-being.

¢ Self-management efficacy score is based on the Lorig Self-Management Efficacy in Chronic Disease 6-Item Scale. Possible scores range from 0 to 60,
with higher scores indicating greater confidence in self-management.
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Table 3

Repeated-measures analysis of outcomes at baseline, three months, and six months for participants assigned to the bipolar
disorder care model (BCM) (N=27) and the usual care model (N=31)

BCM (M+SD score)

Usual care (M+SD score)

Change Change  Repeated-measures analysis
between between  of changes in scores:
baseline baseline BCM versus usual care
Base- 3 6 and Base- 3 6 and
line months  months 6 months line months months 6 months f 95% CI td p
SF-12 quality of
lifeP
Physical health  37.8+ 385« 370+ 8+ 36.0+ 339+ 35.1=x -6+ 25 5to49 2.01 .04
7.4 8.4 7.3 6.7 7.9 8.6 7.7 6.6
Mental health 33.2+ 329+ 34.9+ 1.0+ 33.0x 31.7+ 32.1+ -9+ 16 —-7to38 1.36 .17
6.6 7.8 7.3 7.7 75 7.4 6.7 6.6
Functioning
(WHO-DAS)*© 17.0+  16.0+ 18.9+ A+ 18.6+ 18.5+ 17.0+ g+ -1.0 4lto21 -62 54
10.1 10.6 11.1 3 9.7 9.7 9.7 2
Bipolar symptomsd
Depressive 7.1+ 6.9+ 7.9+ 8+ 8.6+ 8.6+ 7.9+ -8+ -1.1 30to.7 -1.18 .24
6.3 6.3 5.8 6.1 5.9 6.0 5.6 5.5
Manic 194+ 184+ 175+ -14=x 189+ 17.7+ 16.0+ 29+ S5 =3.1to4.0 27 .79
17.5 10.8 12.2 14.0 13.5 11.0 9.0 9.8
Well-being 14.8+ 16.3% 16.3+ 2.2+ 145+ 14.2+ 15.7+ 1.3+ 9 -15to3.1 73 47
(euthymic) 8.1 7.3 17.6 5.9 7.8 7.6 5.9 7.2
Self-management
efficacy® 311+ 344+ 334+ 2.7+ 324+ 322+ 33.2+ T+ 1.3 20to4.6 76 45
13.7 15.1 15.3 12.5 12.8 129 13.3 13.3

a df=173

b The 12-Item Short-Form Health Survey. Possible scores range from 0 to 100, with higher scores indicating better health. For both summary scores the

population M+SD is 50+10.

¢ World Health Organization Disability Scale. Possible scores range from 0 to 48, with higher scores indicating worse functioning.

d Symptom scores are based on the Internal State Scale (ISS). For depressive symptoms, possible scores range from 0 to 20, with higher scores indicat-
ing more severe depressive symptoms. For manic symptoms, possible scores range from 0 to 50, with a higher score indicating more severe manic
symptoms. For well-being, possible scores range from 0 to 30, with higher scores indicating greater well-being.

¢ Self-management efficacy score is based on the Lorig Self-Management Efficacy in Chronic Disease 6-Item Scale. Possible scores range from 0 to 60,
with higher scores indicating greater confidence in self-management.

bipolar disorder. Notably, in the CSP
430 improved scores in mental
health-related quality of life were ob-
served over a three-year period
among persons randomly assigned to
the CSP 430 intervention group,
compared with usual care (31,32).
Lack of a significant change in mental
health-related quality of life in our
study may have been partly due to our
selection criteria—that is, all en-
rollees had at least one cardiovascular
disease—related condition, compared
with only one-third of the CSP 430
sample (31). Because of these comor-
bid medical conditions, perhaps in
the short term, participants in our
study were more sensitive to declines
in physical health-related quality of
life than mental health-related quali-
ty of life.

Nonetheless, the effect size we ob-
served in physical health-related
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quality of life using the SF-12 has
been found in different study samples
to be associated with changes in car-
diovascular disease-related measures
among medically ill individuals (49).
In addition our observed effect size
(.20) in mental health-related quality
of life was similar to effect sizes ob-
served in the CSP 430 trial (31).
Modest improvements in clinical out-
comes are often observed in effec-
tiveness-oriented trials, and even
small differences in clinical outcomes
can be associated with significant
changes in hospital admission rates
among persons with mood disorders
(50). Additional effectiveness inter-
vention trials also demonstrated that
even modest changes (5% to 17%) in
quality-of-life measures can have
clinically meaningful benefits (51).
We found little effect of BCM care
on our secondary outcomes, notably

depressive or manic symptoms. This
may have been attributed to our rela-
tively short follow-up period (six
months), compared with the CSP 430
trial (three years), because manic and
depressive episodes may not occur as
frequently. Furthermore, we found
little change in our exploratory out-
comes, notably in outpatient medical
utilization and problems in accessing
care. Although this may suggest that
BCM had little impact on these fac-
tors, the limited sample size preclud-
ed us from fully exploring these po-
tential mediators of treatment effect
on outcome.

Treatment fidelity findings suggest
that BCM was acceptable to partici-
pants and was overall a feasible inter-
vention. BCM fidelity was on par with
fidelity to the chronic care model for
the CSP 430 trial (for example, 80%
completed self-management sessions
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in the CSP) and was greater than fi-
delity for other bipolar disorder psy-
chosocial interventions reported else-
where (for example, 50% to 60%)
(52). BCM was designed to minimize
participant burden, relying on a limit-
ed number of self-management ses-
sions and ongoing telephone care
management that could be imple-
mented by existing providers. Thus
BCM has the potential to be more
easily adopted in settings with rela-
tively few resources and to be appro-
priate for persons with bipolar disor-
der who are not functioning well
enough to make extensive commit-
ments to long-term psychosocial
treatment.

There are limitations to this study
that warrant consideration, notably
the small sample, brief follow-up peri-
od, and reliance on self-reported out-
comes. These limitations suggest the
need for caution in interpreting both
the positive finding in physical
health-related quality of life and the
nonsignificant finding for mental
health-related quality of life, which
may reflect inadequate power and a
relatively brief study duration. The
lack of a strong effect of the BCM on
depressive or manic symptoms may
be partly attributable to the relatively
short follow-up period (six months).
In addition, self-reported symptom
assessments, as opposed to standard-
ized psychiatric rating scales, may not
be sensitive enough to detect changes
in mood symptoms that can be detect-
ed by clinician-based assessments,
and the self-reporting of symptoms
might have been influenced by the
fact that participants were not blinded
to treatment assignment.

Moreover, we did not assess more
objective outcomes, including physio-
logic measures related to cardiovas-
cular disease risk. A more definitive
study of BCM is currently under way
that will determine whether BCM,
compared with usual care, leads to re-
duced cardiovascular disease risk fac-
tors—for example, lower blood pres-
sure and cholesterol and weight loss.
However, we chose to use self-report-
ed measures in order to minimize re-
spondent burden and to have this ef-
fectiveness study reflect as closely as
possible the means by which it would
likely be implemented in routine

practice—that is, most community-
based practices do not have the per-
sonnel or time to conduct formal as-
sessments of participants. We were
also unable to collect additional infor-
mation on treatment model fidelity,
such as the extent to which self-man-
agement or care management ses-
sions covered specified material. To
minimize provider burden, we chose
minimally invasive fidelity measures
used in similar bipolar disorder inter-
vention trials (31). Furthermore, de-
termining whether BCM’s impact on
outcomes was mediated by model fi-
delity was beyond the scope of the
study presented here.

Finally, the intervention was limit-
ed to a single VA site, and hence,
study findings may not generalize to
populations outside of the VA setting
or to other VAs. The sociodemo-
graphic characteristics of the VA pop-
ulation in general differ from individ-
uals served in non-VA settings. Veter-
ans are on average older and more in-
digent than those served by non-VA
mental health treatment programs
(37). Furthermore, the VA system is
more highly integrated than many
non-VA systems (for example, in the
VA system medical and psychiatric
services are often provided in the
same location and use a common
electronic medical record system).

Conclusions

Overall, compared with usual care,
BCM may have positively affected
health outcomes among persons with
bipolar disorder, notably by slowing
the decline in physical health-related
quality of life. Although this pilot
study is limited by a small sample,
brief follow-up period, and reliance
on self-reported outcomes, our pre-
liminary results suggest that BCM is a
potentially promising and feasible
treatment model for individuals with
bipolar disorder. Further studies are
needed to determine whether BCM
leads to long-term positive changes in
physical and mental health-related
quality of life, as well as reduced car-
diovascular disease risk (for example,
through weight loss and lower blood
pressure and cholesterol). Ultimately,
BCM may be potentially attractive as
an integrated care model for sites that
cannot afford co-locating providers
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from different specialties. The mod-
el's emphasis on self-management
and coordination of care is also likely
to represent an important enhance-
ment to many systems of care for in-
dividuals with complex comorbid
medical and psychiatric conditions.
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