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ARTICLE INFO ABSTRACT

Keywords:
Bipolar disorder

General medical comorbidity
Cirs Methods: This is a cross-sectional study that evaluated clinical correlates of general medical comorbidities in

outpatients with bipolar disorder (BD) involving 203 adult patients with a DSM-IV diagnosis of BD, consecutively
recruited from the Bipolar Research Program (PROTAHBI) in Porto Alegre, Brazil. Clinical, demographic and
anthropometrical variables were systematically assessed, and general medical comorbidity was measured using
the Cumulative Illness Rating Scale (CIRS).

Background: Bipolar disorder is associated with an increased burden of general medical conditions that might be
related to a more severe illness course.

Results: The prevalence of one or more medical comorbidities was 90.1%. The most common were those from
endocrine/metabolic/breast, neurologic and vascular categories. A high burden of general medical comorbidities
(defined as CIRS total score > 4) was related to increasing age and body mass index and longer duration of illness
after controlling for confounding factors.

Limitations: The cross-sectional design limits our ability to make causal conclusions. Also, our sample consisted
of patients with longer illness duration from a tertiary clinic and may not generalize to the whole spectrum of
bipolar disorder.

Conclusions: BD was associated with a high burden of general medical conditions related to age, obesity and
longer duration of illness. Medical comorbidities must be incorporated as a core feature in the development of
effective treatment strategies for bipolar disorder.

1. Introduction premature death, morbidity, treatment costs and functional impairment

(Li et al, 2019). Although most clinical conditions are overrepresented

Bipolar disorder (BD) is a chronic and complex clinical entity asso-
ciated with significant illness burden and deleterious effects on general
functioning (Grande et al, 2016). In addition to mood and cognitive
symptoms, patients with BD usually present a wide range of psychi-
atric and medical comorbidities that are associated with worse progno-
sis (Mansur et al, 2015).

Several studies have highlighted the increased prevalence of gen-
eral medical conditions associated with BD and its relationships with

in BD populations, cardiovascular and metabolic problems are of par-
ticular concern since they are usually related to unhealthy lifestyles and
psychopharmacological treatment (Brietzke et al, 2017). Recently, there
has been a renovated interest in which factors — particularly those re-
lated to BD itself — may be associated with a common underlying patho-
physiology (Mansur et al, 2013; Lin et al, 2020). The present study aims
to evaluate the prevalence and clinical correlates of general medical
comorbidities in a sample of Brazilian outpatients with BD. We hypoth-

* Corresponding author: Fabiano Alves Gomes MD, MSc, PhD, 76 Stuart Street, Kingston Health Sciences Centre, Kingston General Hospital Site, Burr 4, Kingston,

ON, K7L 2V7, Tel: 613 549 6666 ext. 7887
E-mail address: fabiano.alvesgomes@queensu.ca (F.A. Gomes).

https://doi.org/10.1016/j.jadr.2020.100001
Received 13 August 2020; Accepted 18 August 2020
Available online 24 August 2020

2666-9153/© 2020 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)


https://doi.org/10.1016/j.jadr.2020.100001
http://www.ScienceDirect.com
http://www.elsevier.com/locate/jadr
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jadr.2020.100001&domain=pdf
mailto:fabiano.alvesgomes@queensu.ca
https://doi.org/10.1016/j.jadr.2020.100001
http://creativecommons.org/licenses/by-nc-nd/4.0/

F.A. Gomes, P.V. Magalhdes and T. Magee et al.

Table 1
Clinical and demographic variables of the sample.
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Variable Total Sample (n=203) CIRS total score < 3 (low to CIRS total score > 4 (high burden P- value
moderate burden of clinical of clinical comorbidity) (n=115)
comorbidity) (n=88)
Age in years, mean (DS) 41.9 (11.8) 36.2 (10.6) 46.3 (10.7) < 0.001
Sex Female (%) 70.9 63.6 76.5 0.045
Ethnicity (%)
Caucasian 83.7 84.1 83.3 0.885
Marital status
Married/living with partner (%) 39.4 35.2 43.0 0.264
Education in years, mean (SD) 9.6 (4.16) 10.4 (3.8) 8.9 (4.3) 0.013
Age at onset in years, mean (SD) 25.4 (11.8) 24.1 (11.4) 26.4 (12.1) 0.183
Duration of illness in years, mean (SD) 16.4 (11.6) 12.1 (10.5) 19.7 (11.5) < 0.001
Number of hospitalizations, mean (SD) 3.21 (4.50) 2.53 (3.73) 3.73 (4.97) 0.060
Diagnosis
Bipolar disorder type I (%) 87.6 86.2 88.7 0.595
Rapid cycling (%) 28.7 30.7 27.2 0.587
Lifetime psychiatric comorbidities
Anxiety disorders (%) 63.2 56.3 68.4 0.078
Alcohol abuse/dependence (%) 28.7 32.2 26.1 0.343
Drug abuse/dependence (%) 21.3 28.7 15.7 0.024
BMI classification
Normal weight (%) 32.6 48.6 21.9 < 0.001
Overweight (%) 34.9 343 35.2
Obesity (%) 32.6 171 42.9
esized that patients with a high burden of medical comorbidities would Table 2

present with more severe BD clinical features.

2. Methods

Two hundred and three patients, aged 18 years or older, with a diag-
nosis of bipolar disorder type I or II were consecutively recruited from
the Bipolar Disorder Program at the Hospital de Clinicas de Porto Alegre,
Brazil. This research project has received approval from the local ethics
committee and written informed consent was obtained from all patients
before their inclusion. Psychiatric diagnosis of BD and psychiatric co-
morbidities were confirmed with the Structured Clinical Interview for
DSM-1V-axis I (SCID I). Socio-demographic and clinical variables were
collected as part of a structured standard protocol (Gazalle et al, 2005).
Anthropometrical variables included height and weight. Body mass in-
dex (BMI) was calculated as [weight in kilograms/(height in meters)?].
Patients were classified as normal weight (BMI < 25.0), overweight (BMI
ranging 25.0-29.9) or obese (BMI > 30) (WHO, 1997).

Data regarding medical comorbidities was obtained from the best
available information including interviews with patients and relatives,
and a review of medical records. For each patient, the first author (FAG)
generated a score on the Cumulative Illness Rating Scale (CIRS) which
was used as an index for the burden of general medical conditions. The
CIRS is a valid and reliable instrument developed to assess chronic med-
ical burden (Linn et al, 1968) and has been used in studies with psychi-
atric populations (Miller et al, 1992; Mistry et al, 2004), including BD
(Soreca et al, 2008; Kemp et al, 2009).

The CIRS includes 13 organ systems plus a psychiatric illness cate-
gory that was excluded for the purpose of this analysis. For each organ
system, a score ranging from O to 4 is graded. A score of O represents
“no problem”; a score of 1 is a “current mild or past significant prob-
lem”; a score of 2 is “moderate disability requiring first line treatment”,
a score of 3 is “uncontrollable chronic problems or significant disability”
and a score of 4 is “end organ failure requiring immediate treatment”.
No patient received a score of 4 in any of the 13 categories since all
study subjects were outpatients. Two indices were obtained: the CIRS
count, which is the number of categories endorsed by the patient, and
the CIRS total score, which is the sum of each of the 13 individual sys-
tem scores. Patients were divided according to the magnitude of gen-
eral medical comorbidity burden into two groups (Kemp et al, 2009):

Prevalence rates of comorbidity in each organ systems (CIRS category)
among BD outpatients

Category Patients with at least one comorbidity (%)
Endocrine/Metabolic/Breast 50.2
Neurologic 35.5
Vascular 29.1
Musculoskeletal/Integumentary ~ 25.6
Respiratory 21.2
Genitourinary 133
Hepatic/Pancreatic 10.8
Cardiac 7.4
Renal 7.4
Head and neck 6.4
Upper gastrointestinal 6.4
Lower gastrointestinal 3.9
Hematological 2.0

low to moderate (CIRS total score < 3) and high burden (CIRS total
score > 4).

Bivariate analyses were performed for differences in demographic
and clinical variables associated with each medical comorbidity group
using chi-squared tests for dichotomous variables and student t-tests or
Mann-Whitney tests for parametric and non-parametric continuous data,
respectively. Logistic regression was used to control for confounding
factors associated with high burden of general medical comorbidity. All
tests were two-tailed.

3. Results

A total of 203 individuals with BD were included. Clinical and demo-
graphic variables are summarized in Table 1. The prevalence of at least
one medical comorbidity was 90.1% and the most common categories
of comorbidities were endocrine-metabolic-breast, neurologic and vas-
cular (table 2). The mean number of CIRS categories in our sample of
patients (CIRS count) was 2.18 + 1.27 and the mean CIRS total score of
the sample was 4.02 + 2.54.

Age, female gender, education, duration of illness and BMI were as-
sociated with a CIRS total score > 4 in the bivariate analyses compared
with patients with a CIRS total score of 3 or less. Age, BMI and illness
duration remained associated with a high burden of general medical
comorbidities in the regression analysis (Table 3).
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Table 3

Binomial logistic regression analysis of the association of clinical variables with high burden of general medical comorbidity in BD

patients.
Variable B Standard Error Wald 42 P value 0Odds Ratio CI (95%)
Age 0.053 0.021 6.472 0.011 1.06 1.01 - 1.10
Married/Living with partner 0.026 0.405 0.004 0.949 1.03 0.46 - 2.27
Female gender -0.741 0.449 2.729 0.099 0.48 0.20 - 1.15
Education, years -0.017 0.051 0.107 0.744 0.98 0.89 - 1.09
Duration of illness, years 0.047 0.021 4773 0.029 1.05 1.01 - 1.09
Number of hospitalizations 0.001 0.047 0.000 0.986 1.00 0.91 - 1.10
Smoking 0.295 0.441 0.446 0.504 134 0.57 - 3.19
Alcohol use disorders -0.077 0.457 0.029 0.866 0.91 0.38 - 2.27
Substance use disorders -0.683 0.495 1.909 0.167 0.51 0.19- 1.33
Anxiety disorders 0.215 0.417 0.266 0.606 1.24 0.55 - 2.81
BMI 0.122 0.040 9.168 0.002 1.13 1.04 - 1.22

4. Discussion

Our sample of BD outpatients presented with a high level of general
medical comorbidities with approximately 90% of the sample presenting
at least one comorbid condition. We also found that after controlling
for confounders, age, BMI and illness duration were associated with a
higher burden of general medical comorbidities.

These results are consistent with previous reports indicating a high
level of medical comorbidity in BD, usually greater than patients with
unipolar depression (losifescu et al, 2004; Gildengers et al, 2008)
and at a similar level to geriatric patients (Miller et al, 1992). En-
docrine/metabolic, neurological and vascular diseases are also com-
monly reported comorbidities associated with BD. (Sinha et al, 2018).

There is an increasing body of evidence that medical disease
is correlated with several indicators of poorer prognosis in BD
(Grande et al, 2016). The relationships among the burden of general
medical conditions, BD chronicity and worse outcomes are probably me-
diated by significant factors not only related to demographic variables
such as age, gender and ethnic background, but particularly to illness-
related factors (Grande et al, 2012). Previous studies have shown that
high levels of medical comorbidity are associated with treatment re-
sponse and clinical correlates of severity such as BD subtype, obesity,
suicidality, history of physical abuse, early onset and longer duration
of illness (Thompson et al, 2006; Soreca et al, 2008; Kemp et al, 2009;
Kemp et al, 2010, Magalhaes et al, 2012). In our sample, age, BMI and
illness duration were independently associated with a high burden of
medical disease, supporting the hypothesis of a process of accelerated
aging in BD related to the cumulative incidence of mood episodes and
disease neuroprogression. (Kapczinski et al, 2017).

The changing view that BD is a chronic and disabling condition
rather than a benign episodic illness is endorsed by data regarding
the interplay between psychiatric symptoms and medical comorbidi-
ties. Illness severity is crucially bonded with medical problems in terms
of reciprocal interactions (Kupfer et al, 2015). Notwithstanding poten-
tially shared genetic diathesis, overload of regulatory systems such as
endocrine, immunological and inflammatory networks associated with
mood symptomatology have a definite impact on health status and med-
ical disease incidence and progression (Berk et al, 2011). On the other
hand, despite direct influences on the underlying pathophysiology of
BD, general health status is an important variable concerning quality of
life and functioning.

Our findings must be interpreted in the light of some limitations.
Due to the cross-sectional nature of the study design and tertiary set-
ting, prospective studies with both clinical and community samples are
mandatory in order to elucidate the interactions between BD and general
medical conditions. Inclusion of neurobiological data such as biomark-
ers and measures of physiological mediators are also important to clarify
the causal nature of this association. It is also important do consider the
potential role of medications in association of BD and medical comor-
bidity. All patients were receiving pharmacological treatment, and we

did not find any association, but it may be due to a relatively small
sample size. However, our findings may be even more significant if we
consider that most patients had several years of illness, consisting in a
sample of late-stage bipolar disorder.

Medical comorbidity may be seen as a correlate of illness severity in
BD and must be included in patients’ global assessment. The notion of
disease staging in which more complex patients (e.g.: highly relapsing,
comorbid and with longer illness duration) are considered in a later
stage of progression is already established in general medicine and is
gaining popularity in psychiatry (Salagre et al, 2018). Our finding that
patients with longer duration of illness have a higher rate of chronic
medical comorbidities corroborates the necessity of a chronic care
model for the adequate management of BD. These models of treatment
have been suggested as a new paradigm in the treatment of mood disor-
ders and include physical health as a core feature (Kilbourne et al, 2009;
Miller et al, 2013) since effectiveness in remission of both psychiatric
symptoms and stabilization of medical problems are essential for the
successful treatment of bipolar disorder.
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