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Abstract
Background—Elderly patients with bipolar disorder have been found to have higher mortality than
those with major depressive disorder. The authors compare medical burden in elderly patients with
bipolar disorder with that in those with major depressive disorder.

Methods—Fifty-four patients with bipolar I or II disorder who were 60 years of age and older were
equated 1-to-2 to 108 patients with nonpsychotic, major depressive disorder according to age, sex,
race, and lifetime duration of mood disorder illness. Variables examined included the following:
Cumulative Illness Rating Scale for Geriatrics (CIRS-G) total scores, body mass index (BMI), and
CIRS-G subscale scores.

Results—Compared with patients with major depressive disorder, patients with bipolar disorder
had similar levels of general medical comorbidity on the CIRS-G total score and number of systems
affected but higher BMI. After controlling for multiple comparisons, the endocrine/metabolic and
respiratory subscale scores on the CIRS-G were higher for patients with bipolar disorder.

Conclusion—Although overall medical burden appears comparable in elderly patients with bipolar
and those with major depressive disorder, patients with bipolar disorder have higher BMI and greater
burden of endocrine/metabolic and respiratory disease.
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Patients with bipolar disorder and their healthcare providers tend to view their psychiatric care
as the most important aspect of medical care.1,2 This view has led to a relative underrecognition
and inattention to many of the physical diseases these patients have. Our research group has
shown even young and middle-aged patients with bipolar disorder have substantial medical
burden.3 The accumulation of medical illness and poor medical care may explain the increased
mortality rate among older bipolar patients. Specifically, in a survival analysis, Shulman et al.
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4 found that over a six-year period 50%of elderly manic patients had died compared with only
20% of an age- and sex-matched group of unipolar depressed patients.

Therefore, we decided to examine the relative medical burden in older adults with bipolar
disorder compared with that in those with major depressive disorder. We wanted to determine
how the profile of disease burden varied between the two groups, because some, but not all,
reports have shown worse medical outcomes for patients with bipolar disorder than for mixed-
age adults with major depressive disorder.5-7 On the basis of our previous work, our primary
hypotheses were that medical illness burden, as measured with the Cumulative Illness Rating
Scale for Geriatrics (CIRS-G), would be greater for and that body mass index (BMI) would be
higher in the patients with bipolar disorder than in those with major depressive disorder. Our
secondary hypothesis was that there would be an increased burden of endocrine/metabolic and
cardiovascular disease in the patients with bipolar disorder, given reports that obesity,8,9
diabetes mellitus,9-11 dyslipidemia,9,12,13 and hypertension9,14 are associated with the
disorder. To date, we are not aware of any report comparing medical burden on a systems level
between the two diagnostic groups with the CIRS-G or comparing BMI.

METHODS
Subjects

As previously described,8 the Bipolar Disorder Center for Pennsylvanians Study is a
multicenter, randomized, controlled study involving subjects with bipolar I and II disorders
not otherwise specified or schizoaffective disorder bipolar subtype. This study was designed
to test the efficacy of an Enhanced Clinical Intervention, a psychoeducational intervention. All
subjects received a standardized, well-accepted drug regimen and were randomized to receive
Enhanced Clinical Intervention or usual supportive care. The present analysis included 54
subjects, age 60 years and older, with bipolar I (N=39) and II (N=15) disorders confirmed
through a research diagnostic interview using the Structured Clinical Interview for the
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition.15 They were
consecutively recruited from academic and community-based practices between November
2003 and July 2005 into the Bipolar Disorder Center for Pennsylvanians Study at the site in
Pittsburgh, Pennsylvania. Special efforts were made to recruit African Americans. Fifty-nine
subjects were screened for study participation, of whom five were excluded for various reasons:
unstable medical illness (N=1), death (N=1), inconvenience of study procedures (N=2), and
psychiatric illness secondary to general medical condition (N=1). Subjects were not required
to be acutely ill to enroll in the study; most subjects enrolled the study euthymic or with mild
depressive symptoms. Roughly 80% of subjects were referred by mental health providers for
research participation.

Comparators were 108 elderly patients with nonpsychotic, major depressive disorder equated
2-to-1 with bipolar subjects according to age, sex, race, and lifetime duration of mood disorder
illness. We matched on lifetime duration of mood disorder illness to control for the negative
health behaviors associated with depressive illness.16 Comparators were selected from
completed and ongoing intervention studies of depression conducted within the Advanced
Center for Intervention and Services Research for Late-Life Mood Disorders (ACISR/LLMD)
at the University of Pittsburgh School of Medicine.17,18 Diagnosis was confirmed with the
Schedule for Affective Disorders and Schizophrenia Lifetime Version19 in 63 of the
comparators18 and with the Structured Clinical Interview for the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition, in the remaining 4317 and 220 comparators. To
enroll in any one of these studies, subjects were required to have a Hamilton Rating Scale for
Depression score (17-item)21 of ≥15. Age equation was aimed to be within three years; 90%
of subjects were equated within five years, and all subjects were equated within six years.
Duration of illness was equated within 10 years for 75% of subjects; an additional 15% of
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subjects were equated within 20 years, and an additional 5% were equated within 30 years.
Four outliers, with >30 years’ duration of bipolar illness, could not be equated within 30 years;
for example, an elderly individual with a 75-year history of bipolar disorder was equated with
an individual with a 19-year history of depression. Because subjects and comparators were
recruited through the Advanced Center for Intervention and Services Research for Late-Life
Mood Disorders, similar exclusions for medical comorbidity were present; specifically, the
only medical exclusion was for unstable medical illness or mood disorder due to general
medical condition. Furthermore, similar practices were used for recruiting both bipolar and
depressed subjects; hence, the participants were recruited from the same base population of
western Pennsylvania. Roughly 3% of depressed subjects were excluded due to unstable
medical illness. Approximately 40% of subjects were referred by mental health providers for
research participation.

The Institutional Review Board at the University of Pittsburgh reviewed and approved all the
procedures described in these protocols, and all subjects provided written informed consent
before participating in the study.

Measures
All measures were taken from the baseline assessment in each of the studies. Height and weight
were measured in light clothing. Trained physician assistants or nurse practitioners completed
the CIRS-G21 based on medical history collected from each subject and review of their medical
records, including primary care provider notes, inpatient hospitalization records, test results,
and pharmacy records.

The CIRS-G is an instrument originally developed to assess the chronic medical burden in
adult22 and geriatric21 populations. Studies have confirmed criterion validity,23 concurrent
validity,21 interrater reliability,24 and construct validity.25 However, evidence supporting its
predictive validity is limited. Rating the CIRS-G based on chart review has shown good
reliability and offers some practical advantages.24 The CIRS-G is structured in 13 organ
systems (we excluded the psychiatric system); it rates the severity of disease for each system
according to operationalized criteria on a 5-point Likert-type scale (ranging from 0=no
impairment to 4=extremely severe), providing a useful way of summarizing overall medical
burden across specific organ systems. Few of our patients received a score of 4 because unstable
or life-threatening medical condition was an exclusion criterion across the studies. The CIRS-
G records both current active medical problems and history of medical problems, which are
no longer active; hence, CIRS-G scores tend to gradually increase over time and not to fluctuate
substantially.21 We report the total score (the sum of ratings across the 13 categories), the
number of organ systems affected, and the score for each organ system.

Statistical Analyses
Subjects were described using means and SDs. Groups were compared with χ2 statistics for
categorical measures, group t-tests on continuous measures, and ordinal logistic regression for
the CIRS-G items. Given the exploratory nature of examining the CIRS-G individual items,
we used the Bonferroni method (p <0.004 was considered significant) to correct for multiple
comparisons in testing the secondary hypothesis.

RESULTS
The diagnostic and demographic characteristics of the study groups are listed in Table 1. By
design, the two groups were balanced according to age, sex, race, and lifetime duration of
illness. Subjects with bipolar disorder had more education and were more likely to be currently
married than subjects with major depressive disorder. Subjects with major depressive disorder
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were on higher numbers of nonpsychotropic medications than subjects with bipolar disorders.
At the time of baseline evaluation, 21 bipolar disorder patients (39%) were treated with lithium,
10 (19%) were treated with anticonvulsants (divalproex or carbamazepine), and 13 (24%) were
treated with second-generation antipsychotic drugs (olanzapine, quetiapine, risperidone, or
ziprasidone). Patients with major depressive disorder already had discontinued use of
psychotropic medications (at the time of baseline assessment). However, 4 subjects (4%) were
still taking donepezil, 1 (1%) was taking desipramine, 1 (1%) was taking olanzapine, and 1
(1%) was taking modafinil. Information on prior medication exposure was not systematically
recorded in the depressed group. There was a higher percentage of smokers in the bipolar group
(N=9, 17%) than in the depressed group (N=11, 11%); however, this information was missing
for 12 subjects in the depressed group.

CIRS-G total scores were comparable between the two groups (Figure 1). Mean (SD) CIRS-
G total scores for subjects with bipolar disorder compared with depressed subjects were 9.6
(3.9) versus 8.6 (4.4) (t = 1.40, df=160, p=0.16), respectively. Subjects with bipolar disorder
had a higher mean BMI (29.8 [5.5]) than subjects with major depressive disorder (27.9 [5.1])
(t=2.18, df=147, p=0.04). Both groups were heavier than the national average for adults
(overweight, 34%; obese, 30%)26: 30% of bipolar patients were overweight, and 49% were
obese; 41% of depressed patients were overweight, and 29% were obese.

Mean (SD) number of systems affected in the bipolar versus depressed subjects was 5.6 (2.0)
versus 5.2 (2.2) (t=1.08, df = 160, p=0.28), respectively. Subjects with bipolar disorder had
significantly higher mean scores on ratings of the endocrine/metabolic system than depressed
subjects: 1.33 (0.89) versus 0.69 (0.87), respectively (ordinal logistic regression; χ2=17.34,
df=1, p=0.0001), indicating increased severity of endocrine/metabolic disorders in this bipolar
group. In addition, subjects with bipolar disorder had significantly higher mean scores on
ratings of the respiratory system than subjects with depression: 1.39 (1.22) versus 0.73 (1.04)
(χ2=10.98, df = 1, p=0.0009), respectively. All other body system scores were similar between
bipolar and depressed groups. In the bipolar group, the endocrine/metabolic abnormalities
included hypothyroidism (N=12, 22%), diabetes mellitus (N=7, 13%; Type 2: N=5, 9%; Type
1: N=2, 4%), thyroid nodule (N=4, 7%), and breast lesion (N=3, 6%). Respiratory abnormalities
included asthma (N=3, 6%), chronic obstructive pulmonary disease (N=2, 4%), bronchitis
(N=1, 2%), and pulmonary nodule (N=1, 2%). In relation to smoking status, 53% patients with
bipolar disorder who were current nonsmokers scored ≥2 on the CIRS-G respiratory subscale,
while 15% of the depressed subjects who were current nonsmokers scored ≥2 on this subscale.
Of the current smokers, 89% of bipolar subjects scored ≥2 on the CIRS-G respiratory subscale,
while 64% of the depressed subjects scored ≥2 on this subscale.

DISCUSSION
Although older adult subjects with bipolar disorder and major depressive disorder have
comparable overall burden of physical illness, subjects with bipolar disorder had significantly
higher BMI and a greater burden of endocrine/metabolic and respiratory illness. Endocrine/
metabolic illness burden mainly consisted of hypothyroidism and diabetes mellitus. Almost
all bipolar subjects were treated with lithium, anticonvulsants, or atypical antipsychotic drugs
that are well known to increase the risk for hypothyroidism, weight gain, and diabetes.27
However, the iatrogenic effects of these medications may not fully explain the greater illness
burden in the case of diabetes, because biologic factors have been implicated as well.28,29
Despite the increased endocrine/metabolic illness burden in the bipolar group, we did not find
a difference in the extent of cardiovascular disease between the two groups as we had
hypothesized. We found that both groups had high levels of cardiovascular illness. Respiratory
illness burden mainly consisted of asthma and chronic obstructive pulmonary disease. The
underlying cause of the increased prevalence of respiratory burden in the bipolar group, given
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the limits of the data collected, was difficult to ascertain. In general, the high prevalence of
tobacco use in patients with bipolar disorder may lead to increased prevalence of respiratory
illnesses in current or former smokers.30 That patients with bipolar disorder were generally
taking fewer nonpsychotropic medications compared with depressed patients may suggest that
patients with bipolar disorder receive more limited attention to general medical conditions.

Limitations of this analysis need to be acknowledged. First, the patients described in this
analysis may not generalize to patients seen outside of a university-based research clinic and
may underestimate medical comorbidity in bipolar and depressed patients because unstable
medical illness was excluded across the studies. Second, because the standardized mortality
ratio for all deaths appears higher in bipolar patients (2.5 for bipolar males and 2.7 for bipolar
females) compared with patients with major depressive disorder (2.0 for both sexes), these
results may apply only to subjects who achieve older age.7 In addition, because the bipolar
group was more likely to consist of “survivors,” the medical comorbidity in patients with
bipolar disorder could be underestimated in relation to patients with depression. Third,
complete information on psychotropic medication exposure in the depressed group was not
available. That patients in the depressed group had increased illness severity at baseline was
likely related to their receiving treatment with fewer psychotropic medications: that is, patients
with bipolar disorder were less symptomatic because they were receiving psychotropic
treatment. Fourth, although the CIRS-G as a whole has been found to be valid and reliable,
25 the validity and reliability of examining the CIRS-G individual subscales is not well
established. Last, while we attempted to fully describe each subject’s medical status,
information on medical status may have been missed. Information on smoking history was not
available, which would have been helpful in understanding the higher level of respiratory
illness burden in the bipolar subjects than in the depressed subjects who were current
nonsmokers.

Despite the limitations noted, we believe that this analysis further highlights the importance
of integrating general medical care into psychiatric care of patients with bipolar disorder.
Patients with bipolar disorder may receive less medical attention than depressed patients,
emphasizing a need to enhance clinician attention to the general medical needs of bipolar
patients.31 Further, the nature of bipolar disorder may often preclude effective primary medical
care. Hence, for patients with bipolar disorder, the integration of general medical care with
mental healthcare may be more effectively accomplished in the mental healthcare setting than
in the primary care setting.32 Conversely, for patients with major depressive disorder, physical
illnesses are recognized in primary care; hence, these patients may benefit from receiving high-
quality, mental health treatment in primary care.33

To put our findings into context, Fortin et al.34 examined the extent of multimorbidity in
primary care patients in the Saguenay region (Quebec) of Canada. They found that mean CIRS-
G total scores were 13.1 (confidence interval: 11.9-14.2) among men 65 years of age and older
and 12.9 (confidence interval: 12.2-13.7) among women 65 years of age and older, which
included the psychiatric subscale. Had we included the psychiatric subscale in the CIRS-G
total scores, all of our ratings would have been 3 points higher. By limiting our sample to
subjects 65 years of age and older and including the psychiatric subscale, mean total scores
(SD) in the bipolar group (N=32) would have been 13.3 (4.0).

Our findings argue for advances in treatment of bipolar disorder to go together with increased
integration of psychiatric and general medical care. Interventions focused on weight loss are
critical, given the prevalence of obesity in elderly patients with mood disorders in general and
bipolar disorder in particular.35 Modest weight loss (5%-10%) can have beneficial effects on
blood glucose and plasma lipid levels and blood pressure.36 Targeted smoking cessation
programs for middle-aged and older adult patients with bipolar disorder may reduce respiratory
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illness burden in later life. In addition, randomized, controlled trials of pharmacotherapy for
older adults with bipolar disorder are needed to better understand the potential iatrogenic effects
of bipolar pharmacotherapy on the elderly.
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FIGURE 1.
Comulative Illness Rating Scale: Geriatric Subscale Scores in Subjects with Bipolar Disorder
Versus Major Depressive Disorder
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