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Patterns of Comorbidities in Newly
Diagnosed COPD and Asthma in
Primary Care*

Joan B. Soriano, MD, PhD; George T. Visick, PhD; Hana Muellerova, PhD;
Nassrin Payvandi, PhD; and Anna L. Hansell, MD, PhD

Study objectives: There is increasing interest in the frequency and nature of comorbidities in
patients with obstructive lung disease: COPD and asthma. We aimed to quantify baseline rates of
comorbidities in COPD and asthma patients and to compare the risks to the general population.
Design, setting, and participants: Within the UK General Practice Research Database, we
compared incident patients with COPD (n � 2,699) and asthma (n � 7,931) physician diagnosed
in 1998 with age, gender, time, and practice-matched cohorts. Rates were calculated and relative
risks (RRs) were estimated for comorbidities in major organ systems and selected medical events
of a priori interest.
Measurements and results: In both COPD and asthma, the total sum of diagnoses related to major
organ systems was higher than in their matched population controls. Among incident COPD
patients, a frequency > 1% within the first year after diagnosis was observed for angina,
cataracts, bone fractures, osteoporosis, pneumonia, and respiratory infections, the highest being
angina with 4.0%. Compared to the non-COPD cohort, COPD patients were at increased risk for
pneumonia (relative risk [RR] � 16.0), osteoporosis (RR � 3.1), respiratory infection (RR � 2.2),
myocardial infarction (RR � 1.7), angina (RR � 1.7), fractures (RR � 1.6), and glaucoma
(RR � 1.3) [all p < 0.05]. Of note, 2.0% of COPD patients had cataracts recorded, but this rate
was no different than that of the non-COPD cohort (RR � 0.9). Among incident asthma patients,
the occurrence of events was generally lower, likely due to the younger age distribution, except
for 4.0% with respiratory infection (RR � 1.84) and 1.7% with fractures (RR � 1.5). Angina
prevalence was 0.7% in the asthma cohort and 1.4 times more common than in patients without
asthma.
Conclusion: COPD and asthma are conditions associated with many comorbidities, albeit asthma
to a lesser extent than COPD, which had not been systematically reviewed before. Baseline rates
of cardiovascular-, bone-, and other smoking-related conditions are high.

(CHEST 2005; 128:2099–2107)

Key words: asthma; comorbidities; COPD; general practice; incidence; obstructive lung disease; prevalence

Abbreviations: CI � confidence interval; GP � general practitioner; GPRD � General Practice Research Database;
RR � relative risk

O bstructive lung disease, namely COPD and
asthma, are the most frequent causes of respira-

tory ill health, covering all ages.1,2 COPD produces a
substantial and growing disease burden worldwide.3
Most COPD patients are aging individuals, often with
several comorbidities and multiple drug treatments.4
Similarly, asthma is also associated with a substantial
and growing disease burden worldwide. Asthma is the

most common chronic disease in Western children, and
asthma diagnosis can happen at all ages,5,6 including
the elderly. It is recognized that the epidemiology of
both conditions, although asthma slightly better than
COPD, is still behind achievements of cardiovascular
or cancer epidemiology.7

There is interest to determine the quantity and
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quality of medical events in COPD and asthma
patients from the general population. A comorbidity
is usually defined as a disease coexisting with the
disease of interest. Frequently used in research and
practice, no definition of comorbidity is uniformly
accepted. A few reports on comorbidities in COPD
and asthma are found elsewhere. van Manen et al8
reported that 22.6% of chronic airway obstruction
(COPD or irreversible asthma) patients had three or
more comorbid conditions. The most frequent co-
morbidities occurring with excessive risk in that
population were locomotive diseases, insomnia, si-
nusitis, migraine, depression, stomach/duodenum ul-
cer, and cancer.8 Comorbidities in chronic respira-
tory disease were also found a determinant of both
general and disease-specific health-related quality of
life in Dutch and American respiratory patients,
respectively.9,10 The General Practice Research Da-
tabase (GPRD) can potentially help to determine
baseline rates of medical events in individuals with a
given condition. By using the same sampling strategy
and methods in both conditions, we aimed to explore
the GPRD to obtain baseline rates of comorbidities
and selected medical events in COPD and asthma
patients, and their relative risk (RR) vs non-COPD
and nonasthma reference participants, respectively.

Materials and Methods

The GPRD database has been described elsewhere,11,12 and
has been utilized previously to obtain epidemiologic trends of
COPD13–15 and asthma.16 Briefly, the GPRD was originally set up
in May 1987, and aimed to recruit sufficient practices to build up
a database containing continuing information on patients in the
United Kingdom. More than 500 practices have been contribut-
ing a total population of about 6 million patients. Although not a
pure population sample, the GRPD is broadly representative of
the UK population in terms of gender and age structure, with an
almost identical structure as the one provided by the UK Office
of Population Census and Surveys. Each participating general
practitioner (GP) is invited to enter all significant morbidity
events regarding each individual patient in the computer record,
irrespective of whether the event occurred in the practice, at a
visit, or was reported over the phone.

Study Design and Case Definitions

COPD and asthma cases were defined by identification of
compatible terms in Read codes only16 (Fig 1). A cohort of
COPD and a cohort of asthma cases, and matched control
subjects for each condition were identified from within the
GPRD. Incident cases were individuals with either COPD or
asthma in 1998, and who had at least 1 year of follow-up before
and after diagnosis. Control patients were matched by age,
gender, practice, and a time band of � 1 year of follow-up around
the case index date. Control patients were allowed to have any
medical condition including allergies and rhinitis or any other
significant disease, except COPD (if they were matched in the
non-COPD cohort) or except asthma (if they were matched in
the nonasthma cohort).

Comorbidities

Comorbidities in major organ systems and also nine selected
medical events of a priori interest were investigated: angina,
cataracts, fractures, glaucoma, myocardial infarction, osteoporo-
sis, pneumonia, respiratory infection, and skin bruises. Note that
a comorbidity may not be a primary reason for the consultation,
but secondarily recorded in the course of that consultation.

Statistical Analysis

The yearly event rate per 10,000 patients within the year after
index date was obtained. Finally, the ratio of event rates or RR,
COPD/non-COPD, and asthma/nonasthma, respectively, was
calculated. The interpretation follows: a RR � 1 indicates that a
comorbidity or medical event was more frequent in respiratory
patients; a RR � 1 indicates that a comorbidity or medical event
was less frequent in respiratory patients. Ninety-five percent
confidence intervals (CIs) for the RRs were calculated.

Results

A total number of incident physician-diagnosed
cases of COPD (n � 2,699) and asthma (n � 7,931)
in 1998 were identified. Demographic and clinical
characteristics of these patients are presented in
Table 1 and are compared with their respective
matched reference groups. COPD patients were
older (average of 65 years) and more frequently
current smokers (46%) than patients with asthma,
with a mean age of 30 years and 18% of current
smokers only. Because of the natural history of
respiratory disease, crosslabeling of COPD and
asthma in the same patient was allowed and quanti-
fied: 43% of COPD patients had a concomitant history
of asthma reported, but only 8.4% of asthma patients
had a concomitant history of COPD reported.

Major Organ Systems

The tabulation of comorbidities by major organ
systems is presented in Table 2. This method of
grouping consultations confirms that patients with
COPD have more consultations in virtually all sys-
tem organ classes than their matched non-COPD
controls. There was heterogeneity regarding hepato-
biliary disorders and all neoplasms in COPD vs
asthma patients. In COPD patients, the highest
medical rate was for infections and infestations with
a rate of 3,923.6 per 10,000 patient-years, and the
highest RR and 95% CI was for cardiac disorders:
RR � 4.01 (CI, 3.6 to 4.4). This was mirrored in
asthma patients in whom the highest medical rate
was also for infections and infestations, with a rate of
3,995.7 per 10,000 patient-years and the highest RR
and 95% CI was for cardiac disorders: RR � 3.52
(CI, 3.0 to 4.1). The pattern of consultations in the
asthma cases was substantially different, but asthma
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patients have also more consultations in all systems
than their matched nonasthma controls.

Selected Medical Events in COPD and Asthma

In Figures 2 and 3, selected medical events are
depicted by plotting their relevance in terms of

prevalence (or rate per 10,000 in the Y axis) and risk
(or RR vs their matched controls in the X axis). Some
events can be of importance because they are fre-
quent in absolute terms, or more frequent than
expected in that age, gender group, or both.

Among incident COPD patients, several events on

Table 1—Demographic and Clinical Characteristics of Patients With COPD, Patients With Asthma,
and Their Respective Reference Groups*

Variables COPD No COPD Asthma No Asthma

Patients, No. 2,699 2,699 7,931 7,931
Female gender 1,380 (51.1) 4,249 (53.6)
Mean (SD) age, yr 65.0 (15.0) 29.8 (23.9)
Smoking status

Current smoker 1,239 (45.9) 567 (21.0) 1,468 (18.5) 1,297 (16.4)
Ex-smoker 438 (16.2) 268 (9.9) 491 (6.2) 336 (4.2)
Nonsmoker 767 (28.4) 1,231 (45.6) 2,366 (29.8) 2,205 (27.8)
Unknown 255 (9.5) 633 (23.5) 3,606 (45.5) 4,093 (51.6)

With COPD ever 2,699 (100) 0 (0) 663 (8.4) 78 (0.9)
With asthma ever 1,166 (43.2) 185 (6.9) 7,931 (100) 0 (0)
Age � 65 yr 1,488 (55.1) 855 (10.8)

*Data are presented as No. (%) unless otherwise indicated. Matching factors were age, gender, practice, and time.

Figure 1. Flowchart of selection of COPD cases, asthma cases, and their respective reference groups
from the GPRD.
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the selected list of events had a frequency � 1%
within the first year after diagnosis: angina, cataracts,
bone fractures, osteoporosis, pneumonia, and respi-
ratory infections, the highest being angina, 4% (Fig
2). Compared to the non-COPD cohort, COPD
patients were at increased risk for pneumonia
(RR � 16.00; 95% CI, 8.7 to 29.3), osteoporosis

(RR � 3.14; 95% CI, 2.3 to 4.0), respiratory infec-
tion (RR � 2.24; 95% CI, 1.8 to 2.7), myocar-
dial infarction (RR � 1.75; 95% CI, 1.2 to 2.5),
angina (RR � 1.67; 95% CI, 1.4 to 2.0), fractures
(RR � 1.58; 95% CI, 1.3 to 1.9), and glaucoma
(RR � 1.29; 95% CI, 0.9 to 1.8) [all but glaucoma
with p � 0.05]. Of note, 2% of COPD patients had

Figure 2. Relationship between rate per 10,000 of selected medical events and their RR in COPD vs
non-COPD (GPRD, 1998).

Table 2—Rate per 10,000 and RR by Major Organ Systems in COPD and Asthma

Disorders COPD RR (95% CI) Asthma RR (95% CI)

Blood and lymphatic system 277.8 1.74 (1.4–2.1) 216.9 1.61 (1.3–2.0)
Cardiac 2,256.3 4.01 (3.6–4.4) 648.1 3.52 (3.0–4.1)
Congenital, familial, and genetic 48.1 1.18 (0.8–1.8) 75.6 1.28 (0.9–1.8)
Ear and labyrinth 881.8 1.44 (1.3–1.6) 1,218.0 1.27 (1.2–1.4)
Endocrine 385.3 1.22 (1.1–1.4) 192.9 1.49 (1.2–1.9)
Eye 870.69 1.32 (1.2–1.5) 769.1 1.46 (1.3–1.6)
GI 2,756.5 1.69 (1.6–1.8) 1,995.9 1.49 (1.4–1.6)
General and administration site 2,252.6 1.75 (1.6–1.9) 1,457.6 1.78 (1.6–1.9)
Hepatobiliary 96.33 2.89 (1.9–4.3) 30.26 1.50 (0.8–2.6)
Immune system 481.6 1.78 (1.5–2.1) 822.1 2.54 (2.2–2.9)
Infections and infestations 3,923.6 2.13 (2.0–2.2) 3,995.7 1.52 (1.4–1.6)
Injury, poisoning 607.6 1.23 (1.1–1.4) 747.7 1.50 (1.3–1.7)
Metabolism/nutrition 485.3 1.66 (1.4–1.9) 177.8 1.72 (1.3–2.2)
Musculoskeletal and connective tissue 2,867.7 1.45 (1.4–1.5) 1,654.3 1.60 (1.5–1.7)
Neoplasms benign, malignant, and unspecified 385.3 1.09 (0.9–1.3) 363.1 1.40 (1.2–1.6)
Nervous system 1,207.8 1.48 (1.3–1.6) 800.7 1.54 (1.4–1.7)
Pregnancy, puerperium, and perinatal 11.1 0.43 (0.2–0.9) 148.8 1.27 (1.0–1.6)
Psychiatric 1,063.3 1.98 (1.8–2.2) 747.7 1.68 (1.5–1.9)
Renal and urinary 566.8 1.53 (1.3–1.7) 303.9 1.37 (1.1–1.6)
Reproductive system and breast 377.9 1.17 (1.1–1.4) 480.4 1.40 (1.2–1.6)
Respiratory, thoracic, and mediastinal 2,897.3 3.14 (2.9–3.4) 2,635.2 2.57 (2.4–2.8)
Skin and subcutaneous tissue 1,726.5 1.57 (1.4–1.7) 1,668.1 1.54 (1.4–1.7)
Social circumstances 292.7 1.80 (1.5–2.2) 184.1 2.12 (1.6–2.7)
Surgical and medical 2,315.6 1.51 (1.4–1.6) 1,480.3 1.35 (1.2–1.5)
Vascular 926.2 1.41 (1.3–1.6) 315.2 1.20 (1.0–1.4)
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cataracts recorded, but this rate was no different
than that of the non-COPD cohort (RR � 0.90; 95%
CI, 0.7 to 1.1).

Among incident asthma patients (Fig 3), the oc-
currence of selected medical events was generally
lower compared to COPD patients, likely due to the
younger age distribution, except for 4.01% with
respiratory infection (RR � 1.84; 95% CI, 1.6 to 2.2)
and 1.68% with fractures (RR � 1.48; 95% CI, 1.2 to
1.9). Angina prevalence was 0.67% in the asthma
cohort and 1.4 times (RR � 1.39; 95% CI, 1.0 to 2.0)
more common than in nonasthma patients.

Comorbidities in Elderly COPD and Asthma

In a sensitivity analysis of the subsample of indi-
viduals � 65 years old, the pattern of major organ
system comorbidities (Table 3) and of selected med-
ical events (Fig 4) in COPD was mostly unchanged,
partly because half of this cohort was already � 65
years old. However, in elderly asthma patients (Fig
5), this pattern was significantly modified and resem-
bled the pattern of COPD, with the most frequent
events being for angina 3.5%, cataract 3.0%, and
osteoporosis 2.7%, while the higher RRs were iden-
tified for pneumonia and respiratory infections.

Discussion

We report a descriptive analysis on the quantity
and quality of comorbidities in COPD and asthma
patients newly diagnosed in primary care. By com-

paring each disorder with a set of matched controls,
we present overall estimates of prevalence and RR of
the comorbidities, which may provide useful in the
analysis of adverse event reports.

Medications were not searched, and analyses are
not corrected by drug use. This was because patients
identified within the first year of their disease diag-
nosis would have had limited exposure to respiratory
drugs and unlikely to have been exposed to long-
term treatments. Therefore, it is expected that the
event rates reported were not associated with ad-
verse events of respiratory drugs.

We found that both COPD and asthma at diagno-
sis are conditions associated with many comorbidi-
ties, which to our knowledge were not systematically
reviewed before. Rates were high, particularly for
cardiovascular (angina and myocardial infarction),
bone (osteoporosis and fractures), and other smok-
ing-related conditions or diseases of the aging (re-
spiratory infection and pneumonia). Of interest, the
pattern of comorbidities comparing the COPD pa-
tients � 65 years old with the asthma patients � 65
years old was similar.

Strengths of the current research include original-
ity, simplicity, and a large sample size. The cohort of
respiratory GPRD participants matched with the
same gender, age, practice, and period produces
direct comparison of rates and RRs within the same
study base, and not confounded by seasonality. Fi-
nally, previous reports were based on prevalent
obstructive lung disease, while this is the first study
on incident, newly diagnosed COPD and asthma
patients.

Figure 3. Relationship between rate per 10,000 of selected medical events and their RR in asthma vs
nonasthma (GPRD, 1998).
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On specific comorbidities, the high occurrence of
angina and myocardial infarction in COPD is now
well accepted, in the light of COPD as a multicom-
ponent disease, and even therapeutic targets have
been identified to tackle both conditions.17 In
asthma, the evidence for a link with coronary artery
disease has been postulated, but the evidence is less
clear.18

Limitations

A major limitation of this research is distinguishing
COPD vs asthma in primary care, as these diagnoses
are often established without spirometry in the
United Kingdom and elsewhere. Indeed with the
same symptoms, women are more likely to receive a
diagnosis of asthma than COPD, while the reverse is

Figure 4. Relationship between rate per 10,000 of selected medical events and their RR in COPD vs
non-COPD (GPRD, 1998) patients � 65 years old.

Table 3—Rate per 10,000 and RR by Major Organ Systems in COPD and Asthma in Patients > 65 Years Old

Disorders COPD RR (95% CI) Asthma RR (95% CI)

Blood and lymphatic system 362.9 1.93 (1.6–2.3) 222.2 1.12 (0.9–1.3)
Cardiac 2,789.0 3.81 (3.5–4.1) 2,526.3 3.13 (2.9–3.4)
Congenital, familial, and genetic 20.2 1.00 (0.5–1.8) 46.8
Ear and labyrinth 880.4 1.46 (1.3–1.6) 970.8 1.38 (1.3–1.5)
Endocrine 416.7 1.17 (1.0–1.3) 409.4 1.75 (1.5–2.0)
Eye 1,041.7 1.36 (1.2–1.5) 1,122.8 1.43 (1.3–1.6)
GI 2,990.6 1.75 (1.6–1.9) 2,959.1 1.69 (1.6–1.8)
General and administration site 2,520.2 1.83 (1.7–1.9) 2,339.2 1.82 (1.7–1.9)
Hepatobiliary 87.4 3.25 (2.1–5.0) 23.4 0.67 (0.4–1.1)
Immune system 396.5 1.69 (1.4–2.0) 327.5 1.12 (0.9–1.3)
Infections and infestations 3,924.7 2.29 (2.2–2.4) 3,590.6 1.74 (1.6–1.8)
Injury, poisoning 604.8 1.45 (1.3–1.6) 619.9 1.71 (1.5–1.9)
Metabolism/nutrition 551.1 1.91 (1.6–2.2) 491.2 1.17 (1.0–1.3)
Musculoskeletal and connective tissue 2,909.9 1.52 (1.4–1.6) 3,040.9 1.43 (1.3–1.5)
Neoplasms benign, malignant, and unspecified 409.9 1.07 (0.9–1.2) 514.6 1.91 (1.6–2.2)
Nervous system 1,283.6 1.36 (1.2–1.5) 1,391.8 1.43 (1.3–1.6)
Pregnancy, puerperium, and perinatal 6.7 0.0
Psychiatric 914.0 1.92 (1.7–2.1) 771.9 1.83 (1.6–2.1)
Renal and urinary 725.8 1.93 (1.7–2.2) 701.7 1.62 (1.4–1.8)
Reproductive system and breast 282.3 1.27 (1.1–1.5) 198.8 1.13 (0.9–1.4)
Respiratory, thoracic, and mediastinal 2,836.0 3.06 (2.8–3.3) 2,982.5 2.87 (2.7–3.1)
Skin and subcutaneous tissue 1,821.2 1.46 (1.4–1.6) 1,719.3 1.44 (1.3–1.5)
Social circumstances 268.8 2.35 (1.9–2.9) 233.9 1.33 (1.1–1.6)
Surgical and medical procedures 2,560.5 1.54 (1.4–1.6) 2,397.7 1.49 (1.4–1.6)
Vascular 1,048.4 1.37 (1.2–1.5) 1,087.7 1.08 (1.0–1.2)
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true with men.19 Also, nonsmokers are more likely to
receive an asthma diagnosis.20 However, in a Dutch
general practice study,21 by only using simple items
from the clinical history (wheeze, dyspnea, allergen-
induced symptoms, smoking, female sex) and physi-
cal examination (prolonged expiration), 76% of pa-
tients could be classified “correctly” as asthma/
COPD compared with “gold standards” from
spirometry and methacholine provocation tests.
Within the GPRD system, very similar results on
sensitivity and specificity of COPD vs asthma were
obtained.22

Other limitations that deserve consideration in-
clude very low rates of some events, coding, duration
of follow-up, and smoking information. Despite the
big numbers of participants involved (� 2,600 for
both COPD and non-COPD), there is not enough
power in determining rates and RRs of very infre-
quent events, that is those with a frequency of � 1
per thousand person-years. We limited the follow-up
to only 1 year after diagnosis of COPD or asthma,
and we can speculate that the interpretation of this
simple approach is more complex when using longer
periods. Finally, smoking information is limited from
primary care sources; GPRD patients were not
matched on smoking, and this may account at least in
part for the differences observed in COPD, as
discussed later. The similarity of smoking rates in
asthma vs nonasthma control patients has been
reported elsewhere.23

Potential Biases

Selection bias could have played a role within the
current design and has to be considered. The use of

a registration period of at least 1 year before any
investigation is standard in observational research,
and increases the confidence that new reports of a
disease refer to new incident conditions. However,
the requirement of having at least 1 year of enroll-
ment after identification may have biased some
estimates. As some patients with severe COPD may
have died or been transferred within the year of
diagnosis, and there is a likelihood that they had
more comorbidities, this artifact could have under-
estimated the reported frequencies and RRs. An-
other type of selection bias could have occurred, as
43% of the incident COPD patients had a history of
asthma and, therefore, may have been exposed to
respiratory drugs for years. As the COPD/asthma
mixed group might have had some exposure to
inhaled and oral medications and other drugs in the
past, this could explain some of the higher rates
observed for some events. Therefore, the interpre-
tation of event rates with special interest has to be
done with caution. Finally, a subtle selection bias
could have occurred, namely confounding by diag-
nosis status: patients with a diagnosis of obstructive
lung disease might have a higher chance of receiving
a diagnosis with other diseases due to regular, sched-
uled follow-up GP visits. The relationship between
GP consultation and prevalence needs to be high-
lighted; COPD or asthma patients may have in-
creased recording of comorbidities, as they have to
attend regularly for their chest disease, giving arti-
factually increased comorbidity rates. Conversely,
not all those with COPD/asthma seek medical care,
and this may increase with age (people may think
shortness of breath is due to aging) and therefore

Figure 5. Relationship between rate per 10,000 of selected medical events and their RR in asthma vs
nonasthma (GPRD, 1998) patients � 65 years old.
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collected data may be biased toward the more severe
end of the spectrum of respiratory disease.

Smoking

The role of smoking in COPD/asthma disorders is
obvious but needs to be acknowledged. Smoking as a
causative factor of comorbidities in COPD and
elderly asthma has to be emphasized, and all respi-
ratory patients should quit smoking, regardless of
age. The British Doctors Study, from the first pub-
lication in 1956,24 to the latest available update with
a 50-year follow-up,25 showed that smoking was
associated with increased risks of mortality for a
range of conditions (cancers, vascular disorders, pep-
tic ulcers [therefore GI], cirrhosis [therefore hepa-
tobiliary], suicide, among others). Assessment of
tobacco exposure within the GPRD is limited, re-
flecting medical practice in primary care. For exam-
ple, smoking data are not available in many nonres-
piratory control patients, in 45% of asthma patients,
and in 9% of COPD patients (Table 1). Information
on pack-years or age of starting smoking is not
available. UK estimates have found a smoking prev-
alence of approximately 26 to 30% in population
surveys in recent years, and a recent GPRD report26

suggested underrepresentation of current smoking
prevalence rates by approximately one fifth in the
GPRD.

The question on whether COPD comorbidities
result from tobacco smoking or COPD itself is an
important etiologic and clinical question. Although
COPD is seen in nonsmokers, especially in develop-
ing countries and women, most COPD in both men
and women in developed countries is due to smok-
ing. It is therefore difficult to disentangle causality
due to COPD or due to tobacco, particularly with
limited assessment of tobacco exposure and without
validated spirometry as in the primary care database
used. That is why smoking was not considering a
matching factor in this study.

Comparison of COPD vs Asthma

Finally, the comparison of COPD and asthma
findings has to be done only indirectly. The age
distribution of both case series is very different due
to the different natural history of each disorder. In
the all-age group (Table 2), there are differences
between COPD and asthma with hepatobiliary con-
ditions, neoplasms and pregnancy, which may be due
to younger ages in asthma. Matching COPD to
asthma cases might have been misleading, as we
would have been unsuccessful to find enough young
COPD patients to be matched with asthmatic pa-
tients, or obtained a group of elderly asthmatic
patients that would not be representative of the

asthma population. However, in a sensitivity analysis,
the latter was conducted in the subset of asthma
patients � 65 years old. The heterogeneity between
COPD and asthma becomes even more apparent in
this elderly subgroup (Table 3). In the elderly, while
the pattern of comorbidities becomes fairly similar
between COPD and asthma, patients with asthma
continue to have lower rates of hepatobiliary disor-
ders than control patients (while COPD patients
have higher) and asthma patients have higher neo-
plasm RRs than control patients, compared with
similar consulting rates to control patients for COPD
patients with neoplasms. Additionally in the elderly,
endocrine disorder RRs are a little higher for asthma
than COPD. Also, consulting RRs for social circum-
stances are higher for COPD than asthma. While
cataracts and glaucoma were much more prevalent
in the COPD than asthma groups in the subgroup of
patients � 65 years old, the prevalence of cataract
was identical in elderly COPD and asthma patients,
and the prevalence of glaucoma in elderly asthmatics
was approaching the prevalence in elderly COPD
patients.

We conclude that COPD and asthma are condi-
tions associated with many comorbidities at the time
of diagnosis, particularly cardiovascular-, bone-, and
other smoking-related diseases. Further research is
needed to elucidate the role of smoking, medication
use, and the interrelationships between asthma and
COPD and other comorbidities.
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