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INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is the most
common cause of potentially preventable inpatient admis-
sions."? Avoidable COPD admissions can be prevented with
improved self-management.>'° However, while self-
management interventions are associated with reduced admis-
sions, studies in this area are heterogeneous in methodology
and types of interventions examined, making it challenging to
identify key themes to create guidelines to inform effective
interventions.’

Traditional COPD self-management interventions have pri-
marily focused on improving patients’ recognition of symp-
toms of a COPD exacerbation. These interventions may be
made more generalizable if behavioral model framework was
applied to them. Behavioral models highlight the role of
illness beliefs in patient decision-making about self-manage-
ment.'" Tllness beliefs such as cognitive illness representa-
tions, emotional representations, and medication beliefs can
affect self-management of chronic disease.'”'® These beliefs
activate behavioral responses and guide coping behaviors,
which affect the decisions patients make about how to manage
their health. As a result, patients’ illness and medication-
related beliefs can influence disease control.!” For example,
patients with a mental model of hypertension as a disease
controllable through diet and weight management are more
likely to have lower systolic blood pressure.'® Disease control
may in turn affect hospital and emergency department (ED)
utilization. Figure 1 illustrates how illness and medication
beliefs may affect clinical utilization as a simplified conceptual
model; however, the true causal pathways and interactions are
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unknown. Therefore, we sought to explore the relationship of
illness and medication beliefs among patients with COPD with
their hospital and ED utilization.

METHODS
Study Design

This study was a secondary, cross-sectional data analysis using
baseline data from a larger, prospective, multi-site cohort
study of COPD patients. The overall objective of the main
study was to examine longitudinal associations between cog-
nition, health literacy, and self- management in individuals
with COPD. Baseline data for the main study were obtained
from interviewer-administered surveys and electronic medical
records.

We recruited patients from primary care and pulmonary
practices, as well as the inpatient services, of the Mount Sinai
Medical Center (East Harlem, New York), Northwestern Me-
morial Faculty Foundation (Chicago, IL), and Mercy Family
Health Center (Chicago, IL) between December 2011 and
June 2013. The Institutional Review Boards of the Icahn
School of Medicine at Mount Sinai and the Northwestern
University Feinberg School of Medicine approved the study.

Study Cohort

Eligible patients were 55 years and older, English- or Spanish-
speaking, and diagnosed with COPD by a health care provider
and had a known forced expiratory value (FEV,) to forced
vital capacity ratio < 0.7. Excluded patients had a diagnosis of
another chronic respiratory disease, or documented history of
dementia or other neurological or psychological conditions
profoundly affecting cognition (such as advanced Parkinson’s
disease, stroke, or schizophrenia).

Measures

The Common Sense Model (CSM)!! provided the framework
to examine illness and medication beliefs. This model theo-
rizes that patients develop mental representations (beliefs) of
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Fig. 1 Conceptual model of how illness and medication beliefs may affect hospital and ED utilization.

their illness based on prior experiences, which can affect
health-related behaviors and coping mechanisms. The model
posits five domains of cognitive illness representations: iden-
tity, timeline, cause, consequences, and control. We focused
on timeline and control representations because these beliefs
can impact patients’ motivation to manage their illness and
could be a source of erroneous beliefs where health education
can intervene. Timeline (“Will always have COPD”) refers to
the patient’s belief about the chronicity and progressive nature
of the illness. Patients with erroneous timeline representations
may believe that they only have COPD when experiencing an
exacerbation. Control reflects the degree to which patients
believe their actions (“COPD is controllable) and treatments
(“Treatments can control COPD”) can control the illness.

We assessed timeline and control beliefs with the Brief
IIness Perceptions Questionnaire (BIPQ),'? a validated instru-
ment available in English and Spanish. For timeline, the BIPQ
asks the subject to choose the number between 0 and 10
representing how long they think their COPD will continue
(very short time to forever). Similarly, for control, the subject
is asked to choose the number representing how much control
they have over their COPD (where 0 means no control and 10
means complete control) and how much they think their
treatment can help their COPD (where 0 means not at all
helpful and 10 means extremely helpful). Higher scores indi-
cate a cognitive model consistent with the belief that COPD is
a chronic disease.

We assessed medications beliefs with the Beliefs about
Medications Questionnaire (BMQ),20 a validated instrument
with subscales addressing medication necessity beliefs and
concerns. The instrument is available in English and Spanish.
Responses are rated on a 5-point Likert scale (strongly agree to
strongly disagree) and the instrument is scored as the sum of
the five responses. Each subscale ranges from 5 to 25. Greater
necessity subscale scores indicate beliefs that medications are
less necessary. Greater concerns subscale scores indicate
higher medication concerns.

We had two outcomes of interest: whether the patient had
any hospitalization or ED visits for COPD in the prior
12 months. Due to the large number of medical facilities in
these urban environments, this was measured by self-report.
These data were obtained by chart review for the 9.2% and 1%
of patients, respectively, who were missing data for this vari-
able in the baseline survey.

We measured multiple covariates that may impact utiliza-
tion. Age, gender, race, education, insurance type, marital
status, and access to a usual source of care for COPD were

self-reported via baseline survey.?' Depression was assessed
with the Patient Health Questionnaire (PHQ-9).%> We defined
depression as a PHQ-9 score > 10. Other co-morbidities, in-
cluding diabetes, congestive heart failure, atrial fibrillation,
and end-stage renal disease, were obtained via self-report
and chart abstraction. COPD severity was assessed by spirom-
etry per American Thoracic Society guidelines using a digital
spirometer (MidMark Diagnostics Group, Gardena, CA) with
FEV, obtained at the baseline visit.

Statistical Analysis

Hospitalization and ED utilization were analyzed separately.
We compared baseline characteristics of patients with and
without history of hospitalization and then ED utilization
using the chi-square, ¢ test, or Wilcoxon rank sum test as
appropriate. Next, we compared illness beliefs between sub-
jects with and without history of hospitalization and ED visits
for COPD, respectively, using the Wilcoxon rank sum test.
Finally, we conducted separate multivariable logistic regres-
sion models to determine the association of illness beliefs and
medication beliefs with hospitalizations and ED visits for
COPD, respectively. We created two separate models for each
outcome: one that examined illness beliefs and a second that
examined medication beliefs. All models controlled for socio-
demographics, co-morbidities, predicted FEV, marital status,
level of education, access to care, and insurance. Data were
analyzed using SAS version 9.3 (SAS Institute, Cary, NC).

RESULTS
Study Participation and Patient Characteristics

We screened 902 potential participants identified by electronic
searches; of these, 117 were ineligible and 287 refused. Of the
eligible 403 participants, 393 completed the baseline question-
naire. In the overall sample, the mean (SD) age of study
participants was 68.1 (8.2) years and 58.5% were women.
The sample was racially and ethnically diverse with 44.0%
identifying as black, non-Hispanic, 36.6% as white non-His-
panic, and 16.3% as Hispanic.

Hospitalization data were available for 391 participants and
ED utilization data was available for 389 participants. In total,
189 (48%) patients reported having a hospitalization for their
COPD (Table 1) and 193 (50%) had a standalone ED visit
(Table 2) in the past year. Patients who reported a history of
hospitalization for their COPD were more likely to be women,
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Table 1 Subject Characteristics by Hospitalization Use (n =391)
Characteristic Hospitalization, n =189 No hospitalization, n =202 p value
Median (IQR), mean (SD), or % (N)
Age 674 (7.7) 68.8 (8.7) 0.199
Female 65.6% (124) 51.5% (104) 0.004
Race 0.005
White 28.0% (53) 45.1% (91)
Black 49.7% (94) 39.1% (79)
Hispanic 19.6% (37) 12.9% (26)
Other 2.7% (5) 3.0% (6)
Education 0.058
Less than 12 years 26.9% (50) 24.3% (49)
High school graduate 25.8% (48) 18.3% (37)
Some college 25.3% (47) 23.8% (48)
College degree or higher 22.0% (41) 33.7% (68)
Married 29.1% (55) 38.1% (77) 0.06
Insurance 0.065
Combined Medicare and Medicaid 27.7% (52) 16.7% (33)
Medicaid 19.2% (36) 19.7% (39)
Medicare 12.2% (23) 19.2% (38)
Private insurance/HMO 36.2% (68) 40.4% (80)
Self-pay 4.8% (9) 4.0% (8)
Usual source of care 80.4% (152) 81.2% (164) 0.848
Comorbidities
Atrial fibrillation 5.8% (11) 7.0% (14) 0.635
Congestive heart failure 16.9% (32) 6.0% (12) 0.001
Diabetes mellitus 29.1% (55) 20.0% (40) 0.037
End-stage renal disease 14.8% (28) 9.0% (18) 0.076
Predicted FEV,* percent 57.7% (22.6%) 69.0% (24.4%) <0.001
Depression (PHQ-9° > 10) 37.4% (70) 20.6% (41) <0.001
“FEV, forced expiratory volume in 1 s
YPHQ-9 Patient Health Questionnaire
Table 2 Subject Characteristics by Emergency Department Use (n =389)
Characteristic ED utilization, » =193 No ED utilization, p value
n=196
Median (IQR), mean (SD), or % (V)
Age 65.0 (12.0) 69.0 (11.5) <0.001
Female 65.8% (127) 51.5% (101) 0.004
Race <0.001
White 23.8% (46) 49.5% (97)
Black 52.9% (102) 35.7% (70)
Hispanic 20.2% (39) 12.2% (24)
Other 3.1% (6) 2.6% (5)
Education <0.001
Less than 12 years 31.6% (60) 19.9% (39)
High school graduate 27.4% (52) 16.3% (32)
Some college 22.6% (43) 26.5% (52)
College degree or higher 18.4% (35) 37.2% (73)
Married 29.0% (56) 38.3% (75) 0.054
Insurance 0.003
Combined Medicare and Medicaid 26.2% (50) 18.1% (35)
Medicaid 24.1% (46) 14.5% (28)
Medicare 13.6% (26) 18.1% (35)
Private insurance/HMO 30.4% (58) 46.1% (89)
Self-pay 5.8% (11) 3.1% (6)
Usual source of care 77.7% (150) 83.7% (164) 0.137
Comorbidities
Atrial fibrillation 4.7% (9) 7.7% (15) 0.22
Congestive heart failure 17.2% (33) 5.6% (11) <0.001
Diabetes mellitus 27.1% (52) 22.1% (43) 0.25
End-stage renal disease 13.5% (26) 10.3% (20) 0318
Predicted FEV " percent 23.2 (59.2) 24.5 (67.9) <0.001
Depression (PHQ-9° > 10) 38.9% (75) 18.4% (36) <0.001

“FEV, forced expiratory volume in I s

hPHQ—9 Patient Health Questionnaire
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non-white, have depressive symptoms, congestive heart fail-
ure, diabetes mellitus, and have a lower mean percent predict-
ed FEV;. Similarly, patients with a history of ED use for their
COPD were also more likely to be women, non-white, have
depressive symptoms, congestive heart failure, and have a
lower mean percent predicted FEV, compared to patients
who did not report any history of ED visits for their COPD.
Patients with a history of ED use were also more likely to be
younger, have combined Medicare & Medicaid, and have less
education.

Relationship Between Health and Medication
Beliefs and Utilization

Timeline scores (“Will always have COPD”) were high in all
groups (70.7% said 10 out of 10), indicating most of these
patients believed that COPD is a life-long disease. Similarly,
treatment control belief score (“Treatments can control
COPD”) were relatively high in all groups (48.3% said >7
out of 10), indicating most of these patients also believed that
treatment helps their COPD. However, patients who had a
history of hospitalization had a slightly higher median treat-
ment control belief score than patients who did not have a
history of hospitalization (p = 0.001) (Table 3). Similarly, pa-
tients with a history of ED utilization for COPD had a slightly
higher median treatment control belief score than patients
without a history of ED utilization (p < 0.001) (Table 4).

While there was no association between hospitalization and
belief about the necessity of medications (“Medications are
not necessary”) in a bivariate analysis, patients with a history
of hospitalization were more likely to have concerns about
their COPD medications (“I am concerned about
medications™) than patients who did not have a history of
hospitalization (Table 3). Patients with a history of ED utili-
zation also were more likely to express concerns about these
medications but also more likely to believe that their medica-
tions were necessary (Table 4).

In multivariable analyses, belief that treatments can control
COPD remained associated with COPD hospitalization and
ED utilization (OR 1.12, 95% CI 1.01-1.24, p=0.04; OR
1.13, 95% CI 1.02-1.26, p =0.02, respectively) (Tables 3
and 4). Patients who identified as black (p =0.03), Hispanic

(p=0.02), and patients with lower predicted FEV, (p <0.001)
were also more likely to have a history COPD hospital utili-
zation, while younger patients (p = 0.005), PHQ-9 score > 10
(p=0.04), CHF (p=0.01), and lower predicted FEV; (p=
0.002) were more likely to have an ED visit.

In contrast, medication concerns were not significant in
separate multivariable models for either hospitalization or
ED utilization (Tables 3 and 4). In addition, belief in medica-
tion necessity was no longer significantly associated with ED
utilization in the multivariable model. In the model examining
medication beliefs, race was no longer significant but women
(p=0.01) and predicted FEV (p <0.001) stayed significantly
associated with COPD hospital utilization. In the correspond-
ing multivariable model examining ED utilization, younger
patients (p =0.008) and lower predicted FEV, (p =0.002)
remained significantly associated with COPD ED utilization.

DISCUSSION

In our multi-center study examining illness and medication
beliefs in COPD patients, we found that regardless of clinical
utilization, these patients do recognize their illness is serious
and can be aided by treatment, despite concerns about medi-
cation. However, we did find that patients with a history of
hospitalization and a history of ED use were slightly more
likely to believe in treatment control of their COPD compared
with patients without a history of hospitalization or ED use.
These findings highlight that common illness misconceptions
were not associated with COPD hospitalization or COPD ED
utilization.

This contrasts with prior work on illness and medication
beliefs in patients with poorly controlled asthma. While the
relationship between illness beliefs and hospital and ED utili-
zation for asthma have not been examined specifically, other
work has demonstrated that patients with poor medication
adherence were more likely to have erroneous asthma related
illness beliefs; specifically, they were more likely to believe
that they would not always have their asthma.'*!'>%3

While there are similarities in the clinical picture and
medical management of asthma and COPD, these patients’
illness and medication perceptions may be different. We

Table 3 Unadjusted and Adjusted Associations of Hospitalization with Illness and Medication Beliefs

Beliefs Hospitalization, n =189

Median (IQR")

No hospitalization, n =202 Adjusted OR" (95% CI)

Cognitive illness representations

I will always have COPD 10.0 (1.0)

I have control of my COPD 6.0 (3.0)

Treatment can control my COPD 9.0** (3.0)
Medication beliefs

Medications are not necessary 14.0 (8.0)

I am concerned about medications 13.0* (6.0)

10.0 (2.0) 1.10 (0.99-1.23)
6.0 (4.0) 0.99 (0.90-1.08)
8.0%* (5.0) 1.12 (1.01-1.24)
14.0 (7.5) 1.00 (0.95-1.06)
12.0% (6.0) 1.01 (0.94-1.09)

*P<05, **¥P< .01, ***P< 001
“IQOR interquartile range
YOR odds ratio, CI confidence interval
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Table 4 Unadjusted and Adjusted Associations of Emergency Department Utilization with Illness and Medication Beliefs

Beliefs ED utilization, » =193

Median (IQR?)

No ED utilization, n =196 Adjusted ORP 95% CI)

Cognitive illness representations

I will always have COPD 10.0 (1.5)

I have control of my COPD 6.5 (3.0)

Treatment can control my COPD 9.0%%* (3.0)
Medication beliefs

Medications are not necessary 14.0%* (8.0)

I am concerned about medications 14.0**%* (6.0)

10.0 (2.0) 1.10 (0.99-1.23)
6.0 (4.0) 0.99 (0.90-1.08)
8.0%** (5.0) 1.13 (1.03-1.26)
16.0% (7.0) 0.97 (0.92.-1.03)

12.0%#%* (5.0) 1.05 (0.97-1.13)

*PL05, P <.01, #*¥P<.001
“IOR interquartile range
YOR odds ratio, CI confidence interval

speculate that this may be because the etiology of COPD
is often tied to patient behavior, particularly smoking.?*
On the other hand, the pathogenesis of asthma is often
attributed to genetics or environmental exposures.” In
addition, asthma’s pathophysiology involves inflammation
dominated by eosinophils®®, making it more responsive to
inhaled corticosteroids than COPD, whose inflammation
tends to be characterized by a neutrophilic predomi-
nance.”” The CSM model suggests that a patient’s cogni-
tive illness representation framework includes cause, re-
ferring to triggers assigned to the health threat onset.
These contrasting origins, in addition to disease severity,
may create differing cognitive illness representations in
these two diseases. As a result, although it may be tempt-
ing to apply self-management strategies that have been
developed based on what is known about asthma patients’
illness beliefs, they may not have the same effectiveness
in COPD patients.

Illness and medication beliefs may play a role in miti-
gating factors that predispose patients towards hospitali-
zation and ED use by influencing self-management behav-
iors to prevent COPD exacerbation. In particular, we
previously reported that patients with concerns about
COPD medications were more likely to report non-adher-
ence.?? However, in this study, we found that medication
concerns are not associated with hospital or ED utiliza-
tion. It may be that the effect that concern about medica-
tions has on self-management behavior alone may not be
large enough to influence hospital and ED utilization.
Unintentional non-adherence leading to hospital or ED
utilization may also confound this relationship if patients
with COPD are incorrectly using their inhalers or if their
medication regimen is not optimized.

It is important for clinicians to identify how patients’ cog-
nitive illness representations may be affected by events such as
hospitalization. Identifying beliefs that may be affected by
such an event may aid clinicians to target these beliefs that
could be susceptible to intervention. For example, while we
found that COPD patients overall do believe treatment is
helpful to control their COPD, we also found patients with a
history of hospitalization or ED utilization were slightly more

likely to acknowledge its importance. If a patient has had a
recent hospitalization or ED visit, clinicians could potentially
capitalize on this event and adherence to medication could be
framed around emphasizing patients’ belief that medication
works for their disease.

This study has several limitations. This was a cross-
sectional analysis; thus, we cannot comment on whether there
is a causal relationship between beliefs and hospitalization or
ED visits. There may be a bidirectional effect where beliefs
affect experiences, which in return may alter beliefs. Further
study should examine these relationships prospectively. In
addition, this study was conducted in an urban setting, and
may not be generalizable to non-urban settings. It was also
limited to patients over the age of 55 and thus may not apply to
younger patients. Furthermore, hospitalization and ED use
were self-reported and may be inaccurate. Still, these results
contribute to the literature describing the cognitive illness
model of COPD, which in turn could guide management
strategies in COPD.

In summary, this study demonstrated that COPD patients
understand they have a chronic disease and that treatment can
control their illness, regardless of their history of hospital or
ED utilization; we also found erroneous beliefs around disease
timeline, control, and medication necessity were not associat-
ed with a history of COPD hospitalization or ED use. Conse-
quently, self-management strategies targeting illness beliefs
used to impact asthma control may not have the same effec-
tiveness in COPD. Further work is needed to determine wheth-
er beliefs can be targeted to improve COPD patient outcomes.
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