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ABSTRACT

OBJECTIVE: Chronic obstructive pulmonary disease (COPD) is the fourth leading cause of death in the
United States but is often undertreated. COPD often overlaps with other conditions such as hypertension
and osteoporosis, which are less morbid but may be treated more aggressively. We evaluated the
prevalence of these comorbid conditions and compared testing, patient knowledge, and management in a
national sample of patients with COPD.

METHODS: A survey was administered by telephone in 2006 to 1003 patients with COPD to evaluate the
prevalence of comorbid conditions, diagnostic testing, knowledge, and management using standardized
instruments. The completion rate was 87%.

RESULTS: Among 1003 patients with COPD, 61% reported moderate or severe dyspnea and 41% reported
a prior hospitalization for COPD. The most prevalent comorbid diagnoses were hypertension (55%),
hypercholesterolemia (52%), depression (37%), cataracts (31%), and osteoporosis (28%). Only 10% of
respondents knew their forced expiratory volume in 1 second (95% confidence interval [CI], 8-12)
compared with 79% who knew their blood pressure (95% CI, 76-83). Seventy-two percent (95% CI, 69-75)
reported taking any medication for COPD, usually a short-acting bronchodilator, whereas 87% (95% CI,
84-90) of patients with COPD and hypertension were taking an antihypertensive medication and 72% (95%
CI, 68-75) of patients with COPD and hypercholesterolemia were taking a statin.

CONCLUSION: Although most patients with COPD in this national sample were symptomatic and many had
been hospitalized for COPD, COPD self-knowledge was low and COPD was undertreated compared with
generally asymptomatic, less morbid conditions such as hypertension.
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Chronic obstructive pulmonary disease (COPD) is currently year 2020." Tn 2004, 120,000 persons in the United States died
the fourth leading cause of death in the United States and is of COPD,? an increase of 67% from 1980° and more than
projected to be the third most common cause of death by the twice the number who died of congestive heart failure.” The
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number of patients diagnosed by a physician as having COPD
in the United States increased from approximately 7 million in
1980 to 12 million in 2004, higher than the prevalence of both
stroke and congestive heart failure.*

COPD is a leading cause of hospitalizations in older
adults® and accounted for 15.4
million physician office visits in
the United States in 2003, approx-
imately the same as coronary heart
disease, stroke, and congestive
heart failure combined.” The cost
of COPD care was approximately
$37.2 billion in 2004, including
$20.9 billion in direct health care
expenditures, $7.4 billion in indi-
rect morbidity costs, and $8.9 bil-
lion in indirect mortality costs.>
Morbidity, mortality, and costs
from COPD will continue to
increase.’

Patients with COPD might

with COPD.

CLINICAL SIGNIFICANCE

e Comorbidities in COPD were common
in this national survey of patients

e Patient self-knowledge about their COPD
was lower than for cardiovascular comor-
bidities even though diagnostic testing
by physicians was similar.

e COPD was undertreated compared with
generally asymptomatic, less morbid con-
ditions such as hypertension. lished

disease (COPD); [or] alpha-one antitrypsin deficiency?” Pa-
tients with COPD with a co-diagnosis of asthma were not
excluded because of the overlap of these 2 conditions in
clinical practice. The sampling frame was derived from an
ongoing series of national surveys identifying households
with members with various dis-
ease conditions. The use of this
commercial compiled list in-
creased the likelihood that each
contacted household included a
person with COPD. The list ex-
cluded households that had previ-
ously indicated they were not will-
ing to participate in surveys. The
survey was conducted by Schul-
man, Ronca and Bucuvalas, Inc
(New York, NY) and performed
between December 29, 2005, and
February 17, 2006. Participants
were interviewed using an estab-
computer-assisted  tele-

have a worse prognosis than pa-
tients with other commonly
treated conditions. For example,
the 15-year cumulative incidence of fatal coronary heart
disease in the National Health and Nutrition Examination
Survey II was 5.1% and 3.0% among men and women with
hypercholesterolemia, respectively, and 5.0% and 3.4%
among men and women with hypertension, respectively.’
By comparison, the 22-year cumulative incidence of fatal
COPD among National Health and Nutrition Examination
Survey I participants with moderate-to-severe airflow ob-
struction was 7.8% based on only pre-bronchodilator mea-
sures, and all-cause mortality was 51%.% Post-bronchodila-
tor measures necessary for the diagnosis of COPD were not
available in National Health and Nutrition Examination
Survey I; COPD mortality is likely to have been higher still
among those with actual COPD.

Patients with COPD may be predisposed to developing
muscle weakness,”'° osteoporosis,l 112 depression,'}"4
and possibly cardiovascular disease,'>'® and some studies
suggest that these comorbidities contribute to mortality in
COPD.? Although comorbidities seem to be common in
COPD, the reported prevalence varies tremendously in dif-
ferent studies?'* and national data are lacking. We there-
fore interviewed a national sample of patients with COPD to
describe comorbid conditions in COPD and to compare
testing, self-knowledge and management of COPD with
that of prevalent but less morbid coexisting diagnoses.

MATERIALS AND METHODS

Participants were drawn from a national sample of 4003
households in which 1 or more persons reported a diagnosis
of a form of COPD. COPD was ascertained by the ques-
tionnaire item, “Have you ever been diagnosed by a physi-
cian as having: emphysema; chronic obstructive pulmonary

phone interview approach. The re-
sponse rate (number interviewed/
[valid telephone numbers — deaths
— no contacts]) was 52%, and the completion rate (number
interviewed/eligible units contacted) was 87%.

Questionnaire Items

Participants were asked about the diagnosis and severity of
COPD using previously validated questionnaire items, as
available. Dyspnea severity was measured by the modi-
fied Medical Research Council (MRC) Dyspnea Index.?
COPD-related items were used as previously described.?®
Participants were asked about physician diagnoses of co-
morbid conditions, in addition to symptoms that are consid-
ered diagnostic (eg, for heartburn and reflux*’) and medi-
cation use. A panel of COPD experts, including physicians,
patients, and representatives from COPD organizations,
helped draft the questionnaire. Validation of the responses
was beyond the scope of the current study.

Statistical Analysis

Data are presented as proportions and means with standard
deviations or medians with interquartile ranges, as appro-
priate. One-sample 95% confidence intervals (CIs) were
calculated for binomial data using the normal-theory
method. Associations between categoric factors were tested
with the chi-square test and Mantel-Hanzel test for trend, as
appropriate. All P values were 2-tailed, with a P value less
than .05 considered statistically significant. Analyses were
performed using SAS 9.1 (SAS Institute Inc, Cary, NC).

RESULTS

The characteristics of the 1003 patients who responded to
the survey, stratified by gender, are shown in Table 1. The
mean age (* standard deviation) was 61 £ 10 years, and
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Table 1  Characteristics of Participants in a National Sample Table 1  Continued
of 1003 Patients with Chronic Obstructive Pulmonary Disease
Women  Men
Women  Men N=581 N=422 P
2‘5;/ -;>81 '(‘14;/ ;22 C l (58%)  (42%)  Value
alue
- ° ° I have to stop for breath after 30 23
Age category (%), y walking a few minutes on

40-49 20 10 <.001 level ground (4)

Zg'zg ;2 §g I am too breathless to leave the 10 8

>7-0 18 26 house (5)

R - () 86 Health status (%) .001
egion (% . Excellent 1 3

Northeast 12 1 Very good 7 8

Midwest 30 29 Good 21 31

Sv"“ih ;g ;g Fair 38 31

es
. Poor 32 28
Race/hE.thmmty (%) -85 COPD hospitalization ever (%) 44 38 .09
VAVf ]te Ameri 82 82 No. of COPD hospitalizations in last
rican American
. 5y
glipa”‘c g i 1 16 25 47
er
2-4 44 54
Educational attainment 91 =5 31 18

No high school degree 13 17 Health insurance

High school degree 38 34 Government

Some college 37 31 Medicare 48 48 .95

College graduate 12 18 Medicaid 22 10 <001
Wor'f lsltz;-tus 1 ” <.001 Veterans Administration 4 17 <.001

ull-time
. Employer-based 33 37 .01
Egrt;)tcn;e or unemployed ;2 ;(2) Self-financed 15 13 43
isable
: None 11 14 .39
giﬁrEd 32 4; Insurance coverage of drug costs .26
er

. . Most or all 62 68

Gros<s$hloBu(s)%f2)old income in 2004 “ » <.001 Some, little or none 34 29

$_15 061_$25 000 18 21 MRC = Medical Research Council.

$25'001_$35'000 16 18 “More than 1 response was permitted.

$35,001-$50,000 13 17

=$50,001 4 6

0y
EZf:e;Tzlrfgk(i:) %) Z? gg gi* 58% were women. Respondents lived mostly in the Mid-
Pack-years (megn i s0) 32 + 13 37 + 13 '32 west and the South of the United States and were predom-
Concurrent diagnos?'s of asthma (%) 62 B 37 <001 in.antly white. Half had no ed}lcation beyond high school.
Symptoms every/most days for 3 Ninety-five percent noted a history of daily mgar@tte use,
consecutive months or more in past and 47% of women and 39% of men smoked cigarettes
year (%) regularly at the time of the survey. A co-diagnosis of asthma

Coughed 66 60 .06 was common, particularly among women.

Brought up phlegm 56 56 -99 Patients with COPD in the survey were generally symp-
Current degree of dyspnea (%), MRC 43 tomatic and made extensive use of the health care system.
Scale Sixty-one percent reported moderate or severe dyspnea on

;\lonel: 0 breathl t ; lg exertion (MRC Dyspnea Index = 3), 63% described chronic

on ‘\S/ t?::uofjix:fcsisae (elr) cough, 55% reported chronic sputum production, and 55%
I get breathless when hurrying 23 26 reported at least 1 bronchitic episode per year. Forty-one
on level ground or walking percent reported being hospitalized for a COPD exacerba-

up a slight incline (2) tion, and during the past year, 30% had visited doctors 3 to

I walk slower than people my 13 10 5 times, 22% had visited doctors 6 to 10 times, and 33% had

own age (3) visited doctor more than 10 times.

I have to stop for breath when 13 14

walking on level ground at

my own pace (3)

Comorbid Conditions
Table 2 shows the frequencies of comorbid diagnoses and
nonrespiratory symptoms reported by the 1003 patients with
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COPD stratified by gender. Hypertension (55%) and hyper-
cholesterolemia (52%) were the most prevalent comorbidi-
ties, followed in frequency by depression, cataracts, and
osteoporosis. Sleep apnea and diabetes each occurred in
approximately one quarter of patients with COPD. Twenty-
two percent reported angina, 19% reported a history of
myocardial infarction, and 14% reported a history of a
cerebrovascular event (with overlap). Eleven percent re-
ported chronic kidney disease, and 6% reported congestive
heart failure. Of the 6% with cancer, colon (0.7%), prostate
(0.6%), lung (0.5%), and breast (0.4%) cancers were most
common. The prevalence of comorbid conditions was gen-
erally similar among women and men, except for depres-
sion, osteoporosis, and cardiovascular disease. Symptoms
of joint pain, gastroesophageal reflux disease, and sinus
problems were highly prevalent (Table 2) and more com-
monly reported by women than men.

The median number of comorbid conditions among these
patients with COPD was 9 (interquartile range, 6-12). The
frequency distribution of the total number of comorbidities
is shown in Figure 1. The mean MRC Dyspnea Index
increased monotonically with the number of comorbid con-
ditions from 2.3 among those with 1 to 5 comorbid condi-
tions to 4 among those with 20 or more comorbid conditions
(Figure 2).

Table 2  Prevalence of Comorbid Diagnoses and Symptoms
Among a National Sample of Patients with Chronic Obstructive
Pulmonary Disease

Percent of Patients with
COPD Reporting Condition

Women Men
N =581 N = 422 P Value

Physician diagnosis

Hypertension 53 57 .15
Hypercholesterolemia 54 49 .14
Depression 44 27 <.001
Cataracts 31 32 .65
Osteoporosis 39 12 <.001
Sleep apnea 25 28 .28
Diabetes 25 26 .78
Angina 20 24 .23
Heart attack 14 27 <.001
Stroke 16 11 .01
Glaucoma 7 7 .86
Congestive heart failure 7 3 .01
Cancer 6 4 47
Symptoms

Joint pain 77 66 <.001
Heartburn or acid reflux 68 60 .02
Sinus problems > 1-2 times/y 65 51 <.001
Erectile dysfunction — 37 —
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Figure 1 Frequency distribution of comorbid conditions
among patients with COPD.

Diagnostic Testing for Chronic Obstructive
Pulmonary Disease and Comorbid Conditions
Eighty-two percent reported undergoing spirometry in the
prior year, whereas 77% had a chest x-ray and 45% had a
computerized axial tomography scan. Sixty-nine percent
had undergone cardiac stress testing, and 24% reported a
prior cardiac catheterization. Overall, 22% underwent bone
densitometry, 21% underwent a sleep study, and 7% under-
went a carotid ultrasound.

Self-Knowledge of Chronic Obstructive

Pulmonary Disease and Comorbid Conditions
Of the 55% of patients with COPD who reported hypertension,
79% knew their blood pressure (95% CI, 76-83). Of the 52%
of patients with COPD who reported hypercholesterolemia,
37% knew their cholesterol level (95% CI, 32-42). In contrast,
of the 1003 patients with COPD surveyed, only 10% reported
knowing their forced expiratory volume in 1 second (FEV,) or
percent predicted FEV, (95% CI, 8-12). There was no differ-
ence in knowledge of FEV, by gender (P = .47).

Chronic Obstructive Pulmonary Disease

Management
Despite the severity of symptoms and frequency of health
care use reported by patients with COPD in this survey,

MRC Dyspnea Score

1-5 6-10 11-15 16 -20 20-25

Number of Comorbid Conditions

Figure 2  Severity of dyspnea by number of comorbid con-
ditions. MRC = Medical Research Council.



352

The American Journal of Medicine, Vol 122, No 4, April 2009

Table 3  Prevalence of Medication Use for Chronic
Obstructive Pulmonary Disease and Comorbid Diagnoses and
Symptoms Among a National Sample of Patients with Chronic
Obstructive Pulmonary Disease

Percent of Patients with
COPD with Condition Taking
Medication®

Women  Men P
N =581 N = 422 Value

Medication (any) for COPD (%) 74 69 .10
Among patients without 66 63 .45
diagnosis of asthma
Among patients with diagnosis 79 79 .89
of asthma
Comorbid diagnoses
Medication (any) for hypertension® 87 86 .63
(%)
Statin for hypercholesterolemia® 68 76 .05
(%)
Medication (any) for depression® 72 64 .13
(%)
Medication (any) for osteoporosis® 63 45 .02
(%)
Continuous positive airway 48 45 .57

pressure for obstructive sleep

apnea?® (%)

Medication for diabetes mellitus®

(%)
Insulin 28 44 .01
Oral hypoglycemic 67 68 .88

Medication for coronary artery

disease® (%)

Aspirin 52 72 <.001
Other cardiac medication 61 45 <.001
Medication for stroke® (%)
Aspirin 50 67 .07
Warfarin 34 38 .64
Medication (any) for glaucoma® 55 52 .78
(%)
Comorbid symptoms
Medications for joint pain® (%) <.001
Prescription analgesic only 45 32
Over-the-counter analgesic only 19 17
Both 10 8
Regular medication (any) for 68 57 .004
heartburn or acid reflux® (%)
Medication (any; more than 1-2 68 64 .29

times/y) for sinus problems® (%)

#Among those reporting comorbid condition (the prevalence of co-
morbid conditions is listed in Table 2).

72% (95% CI, 69-75) reported taking any regular medica-
tion for COPD (Table 3). Most commonly, this medication
was a short-acting bronchodilator (55% of patients with
COPD). Twenty-six percent of patients with COPD re-
ported use of a combination long-acting beta agonist and an
inhaled corticosteroid, and 15% reported use of a long-

acting inhaled anticholinergic. Forty percent reported daily
nebulizer use, 35% used oxygen daily, and 15% had partic-
ipated in pulmonary rehabilitation. Sixty-five percent re-
ported receiving influenza vaccination during the past year.

The proportion taking any regular medication was higher
among patients with COPD with a co-diagnosis of asthma
than among those with COPD only (79% vs 64%, respec-
tively; P < .001). There were no significant differences in
treatment for COPD by gender.

Management of Comorbid Conditions

Table 3 also shows medication use for comorbid conditions
stratified by gender. Figure 3 presents the distribution of the
total number of noninhaler prescription medications taken
by patients with COPD per day.

Eighty-seven percent (95% CI, 84-90) of patients with
COPD and hypertension were taking an antihypertensive
medication. The proportion of patients with COPD with
hypertension who took antihypertensive medications was
significantly greater than the proportion of patients with
COPD who took COPD medications. Seventy-two percent
(95% CI, 68-75) of patients with COPD and hypercholes-
terolemia were taking a statin, which was similar to the
proportion of patients with COPD who took any COPD
medication and greater than the proportion who took a
long-acting bronchodilator (41%; 95% CI, 38-44).

Twelve percent of surveyed patients reported having
no health care insurance; 30% of those with health in-
surance reported having no, little, or only some medica-
tion coverage; and approximately one third described
co-pay amounts as moderate or large. Lack of or inade-
quate health insurance coverage seemed to have a sub-
stantial negative impact on the use of health services by
patients with COPD (Figure 4).

DISCUSSION

This national survey of patients with diagnosed COPD sug-
gested that comorbid diagnoses of hypertension, hypercho-

35%

30%

25% -

20% +

15%
10% ~
501’10 N |

0% -

None Less than 5 5-10 10-15

More than 15

Number of Prescription Medications Taken Per Day*

Figure 3  Frequency distribution of prescription medications
taken per day among patients with COPD. *Inhaled and neb-
ulized treatments were not included in these totals.



Barr et al Comorbidities in COPD

353

35% . 34%

Not gone Not filled Stretched gypsti- Not gone Gone to Shared

to doctor prescrip-  out  tytedless 0 emer-  other's
tion  prescrip- effective hospital gency medication
tion drug room

Figure 4 Percent of participants who answered in the affir-
mative to the question: “During the past 12 months, as a result
of costs or lack of coverage have you ...?”

lesterolemia, depression, and osteoporosis occur frequently
in patients with COPD. Although this was a COPD survey
and despite similar amounts of clinical testing, patients’
knowledge of their cholesterol levels and blood pressure far
exceeded their knowledge of their FEV,;. COPD was under-
treated compared with other conditions, such as hyperten-
sion, which is generally asymptomatic and causes fewer
hospitalizations and deaths than COPD.?

Several regional studies have examined the prevalence of
comorbidities in COPD,****?*2° with the prevalence of
cardiac disease ranging from 13% to 71%, the prevalence
of arthritis ranging from 10% to 36%, the prevalence of
diabetes ranging from 2% to 22%, and the prevalence of
cancer ranging from 4% to 15%. The present study showed,
in general, higher prevalences of most comorbid conditions
than many of the prior studies. Possible sources of variation
in estimates across studies include differing severity of
COPD, differing methods of ascertaining comorbidities (eg,
direct inquiry vs interrogating administrative databases),
and differing definitions. Notably, most of the prior studies
performed chart or administrative data reviews rather than
the direct patient survey performed here, and none were
national or representative samples.

The high prevalence of comorbidity in COPD is likely
multifactorial and associated with age, multisystem impact
of tobacco exposure, and pathogenic features associated
with or as a result of primary lung pathophysiology. The
frequency of comorbid conditions in patients with COPD in
part probably reflects the age of the COPD population.
According to the National Health Interview Survey in 2003-
2004, 28% of men and 16% of women aged more than 65
years reported having cardiac disease, 48% of men and 54%
of women reported having hypertension, 20% of men and
18% of women reported having diabetes, and 44% of men
and 55% of women reported having arthritis.*® However,
95% of patients with COPD have a smoking history, and
smoking is a major risk factor for a large number of other
diseases, including coronary artery disease, cerebrovascular
and peripheral vascular disease, lung cancer and other

malignancies, erectile dysfunction, cataracts, osteoporosis,
peptic ulcer disease, and the metabolic syndrome.®' Recent
investigations have documented associations of comorbid
conditions with COPD independent of common risk factors,
such as tobacco exposure.”>* Speculation on the mecha-
nisms behind such associations include common genetic
mechanisms resulting in synchronous pathology in multiple
organ systems, systemic effects related to the pulmonary
and systemic vasculature, or a systemic inflammatory re-
sponse linked to the lung parenchymal and airway inflam-
matory processes in COPD.

Medications also might contribute to the development of
comorbidities in COPD. Bronchodilators might contribute
to tachyarrhythmias and tremors, although randomized clin-
ical trials of long-acting (3-agonists suggest that these ef-
fects probably do not translate into increased cardiovascular
mortality.> Inhaled anticholinergics affect intraocular pres-
sure and bladder function and may have cardiovascular
effects.*®3” Inhaled corticosteroids predispose patients to
cataracts and skin bruising and might increase osteoporosis
and risk of pneumonia.*> Systemic corticosteroids, often
overused in COPD care,?® could contribute to diabetes,
hypertension, osteoporosis, muscle dysfunction, and adrenal
insufficiency.

Numerous studies have suggested that comorbidities are
a common cause of or contributor to COPD hospitaliza-
tions.*® In the Lung Health Study, a study of mild COPD,
12.8% of the 5887 smokers were hospitalized, with 42% for
cardiovascular events versus 14% for pulmonary complica-
tions.*® In a Kaiser Permanente study of more than 45,000
patients with COPD, heart failure was the leading cause of
hospitalization, followed by myocardial infarction and
stroke.? Kinnunen et al*® found that comorbidities were
associated with an increased duration of COPD hospitaliza-
tions; the mean length-of-stay in patients without comor-
bidity was 7.7 days compared with 10.5 days if a concurrent
disease was present. Most studies evaluating cause of death
in COPD suggest that patients with COPD are more likely
to die of comorbid conditions rather than of COPD,*'*
with most deaths from cardiovascular disease or malig-
nancy, although this varies with the severity of COPD.

A striking finding in our study was that patients with
COPD demonstrated better recall of their blood pressure
and cholesterol than of their FEV,. Although this is not
surprising in the context of the greater public education
regarding hypertension and hypercholesterolemia than
about COPD, the fact that lung function is a stronger inde-
pendent predictor of survival than blood pressure or choles-
terol level, not only among patients with COPD but also in
the general elderly population,** suggests the irony of this
observation and the need for more public education about
COPD. The National Institutes of Health recently initiated a
major initiative, called the “Learn More, Breathe Better
Campaign,” to increase awareness of and understanding
about COPD.*®

COPD was less commonly treated than less symptomatic
and less morbid conditions, such as hypertension and hy-
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percholesterolemia, despite the increasing number of
proven medications for the treatment of COPD. Recent
randomized clinical trials show the effectiveness of long-
acting [3-agonists, long-acting anticholinergics, and long-
acting f[3-agonist-inhaled corticosteroid combinations for
long-term bronchodilation, improvement in quality of life,
and prevention of exacerbations,®>*” although definitive
evidence for their effects on change in lung function and
mortality requires further testing in randomized clinical
trials.

The diagnosis of COPD in this study was not validated in
the patient surveys but was based on patient report. On the
other hand, almost all patients had a substantial smoking
history and most had prominent symptoms of chronic dys-
pnea. The prevalence of overlap with asthma, particularly
among women, reflected real-world clinical practice and
diagnostic challenges. Previous studies have documented a
gender discrepancy in the diagnosis of asthma compared
with COPD in which women are preferentially diagnosed
with asthma given the same clinical history.*’ Notably, the
underuse of COPD medications was more marked in pa-
tients with COPD without a co-diagnosis of asthma com-
pared with those with a co-diagnosis of asthma. Comorbid
diagnoses also were not validated, although the high prev-
alence of appropriate medication use for these diagnoses
suggested that they were accurate. The survey was per-
formed in a national sample, but the sample was not repre-
sentative, potentially limiting the generalizability of the
results. The sampling frame may have increased the esti-
mated prevalence of comorbidities and reported use of all
medications compared with a representative sample.

CONCLUSIONS

Comorbidities are common in COPD and likely add to the
complexity and cost of care. Although patients with COPD
take a large number of medications, relatively few of these
medications are for COPD. This discrepancy may relate to
poor physician and patient knowledge about COPD?*® or
reflect the more limited evidence base for COPD compared
with other leading causes of death. Although advances in
COPD pathophysiology and clinical research are needed to
have a full impact, better education and optimal use of
existing therapeutic strategies are warranted to improve
symptoms and reduce hospitalizations in patients with
COPD.
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