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Patients with chronic obstructive pulmonary disease
in the primary care setting

Abstract
Introduction: Chronic obstructive pulmonary disease (COPD) is one of the most important public health problems due to its
high prevalence, progressive nature, and costs of treatment and care.
Material and methods: We enrolled 1026 patients in our study (86.3% of the registered patients) to assess the incidence
and severity of COPD, the degree of underdiagnosis, the association with smoking, and the presence of co-morbidities.
Results: COPD was diagnosed in 8.1% of the subjects over the age of 40, most of whom were current or former smokers
(90.3%). More than half of the subjects (61.3%) presented with mild disease, 35.5% with moderate disease, and 3.2% with
severe disease. The development of COPD is most affected by the number of pack-years and age. In women, the develop-
ment of COPD is associated with a smaller number of pack-years.
Conclusions: We found that COPD is underdiagnosed in the primary care setting, as only 1% of the subjects carried the
correct diagnosis. One of the reasons why COPD goes underdiagnosed is that doctors do not perform spirometry often
enough. Cardiovascular disease is significantly more prevalent in patients with COPD.

Key words: COPD, epidemiology, spirometry, early diagnosis, cardiovascular disease, general practitioner
Pneumonol. Alergol. Pol. 2010; 78, 2: 112–120

Introduction

Chronic exposure of the respiratory system to
cigarette smoke or, to a lesser degree, to other envi-
ronmental factors leads to an abnormal inflamma-
tory response within the lungs, which in many
cases results in progressive and incompletely re-
versible airflow limitation of the respiratory tract
and in a pathological remodelling of the lungs. This
airflow limitation is a diagnostic criterion of chro-
nic obstructive pulmonary disease (COPD). COPD
is one of the greatest public health problems due
to its high prevalence, progressive nature, and co-
sts of treatment and care [1, 2]. The rate of COPD
development and its course vary from patient to
patient [3]. Pulmonary changes develop from the
very onset of exposure to COPD risk factors [4] and

discontinuation of exposure may, depending on the
severity of the disease, improve pulmonary func-
tion, delay its progression, or even stop the pro-
gression of COPD completely [5].

Data on the incidence of COPD, its stages,
underdiagnosis, association with smoking, and co-
morbidities are incomplete and often inconsistent.
The aim of our study was to evaluate these ele-
ments based on examinations conducted in the
population of patients registered with general prac-
titioners.

Material and methods

The study was conducted at the general prac-
tice of the Mining Complex of Outpatient Facili-
ties of the “Unia Bracka” Foundation, the Miecho-
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wheezes discovered on chest auscultation. Inconc-
lusive cases were referred to the Outpatient Clinic
of Lung Diseases for further evaluation. Hyperten-
sion was diagnosed in accordance with the Polish
Hypertension Society guidelines, adopting a blo-
od pressure value of 140/90 mm Hg as the thre-
shold. Chronic coronary artery disease was diagno-
sed according to the Canadian Cardiovascular So-
ciety (CSS) criteria. Body mass index (BMI) valu-
es were calculated from the following formula:
body mass in kilograms divided by the height in
square metres. Hyperlipidaemia was diagnosed in
line with the criteria published in the European
Society of Cardiology (ESC) guidelines [10]. The
statistical analysis was performed using the Stati-
stica 4.3 En software package. The database was
drawn up using an Excel spreadsheet. For all the
quantitative variables, descriptive statistics, me-
ans, medians, maximum values, minimum valu-
es, standard deviations (SD), 95% intervals around
the mean value, and standard errors were calcula-
ted. A significance level of p = 0.05 was adopted.
The t-Student test was used for differences betwe-
en the means and variances, and the uniformity of
variance in the study groups was assessed with the
Levene test. Frequency tables were used to summa-
rise qualitative variables, and the statistical signifi-
cance for qualitative variables was assessed using
contingency tables. The degree of correlation was
calculated using Pearson’s c2 test, and the correla-
tion coefficient was also determined: c2 and Spear-
man’s rank correlation coefficient R.

Results

The study was conducted on 1026 subjects
(83.8% of the population): 491 (47.9%) men and
535 (52.1%) women, 18–83 years of age. The mean
age was 48.8 years (SD 16.3 years). The number of
patients over the age of 40 was 703 (68.5%): 331
men and 372 women.

Almost half of the subjects (567 [55.3%]) were
current or former smokers and the remaining 459
(44.7%) had never smoked.

A total of 343 subjects (33.4%; 200 men and
143 women) were current smokers. Former smo-
kers accounted for 21.8% of the subjects (224 sub-
jects: 135 men and 89 women). The mean age of
the smoking men and that of smoking women was
comparable (45.0 [SD 13.6] and 44.7 [SD 14.3]
years, respectively). Former smokers were about 10
years older than current smokers. The mean age
of never-smokers was 48 (SD 17.9) years and this
group was characterised by a female-to-male pre-
dominance.

wice Health Centre, in a district of Bytom, with
participation about 2450 registered adult patients.
One of the two doctors employed at this health
centre looked after about 1225 patients over the age
of 18. The study was conducted between January
and December 2006, and 1026 patients were en-
rolled (83.6% of all the patients registered with this
doctor). The patients qualified for the study (wi-
thout an acute respiratory disease or other contra-
indications to spirometry) underwent spirometry
and were administered a questionnaire compiled
by the Medical Research Council (MRC) in the
United Kingdom [6]. Spirometry was performed
using a portable spirometer (MicroLab 3300) in ac-
cordance with the recommendations of the Polish
Society of Lung Diseases [7]. Spirometry was per-
formed between 3 and 6 times on each of the patients.
If the results were technically unsatisfactory, patients
were asked to undergo a repeat spirometry at their
next visit. If spirometry revealed signs of obstruction,
a reversibility test was carried out involving a repeat
spirometry performed 15 minutes following the in-
halation of two doses of salbutamol (200 µg). The test
was considered positive if FEV1 increased by 15%
from baseline and by more than 200 ml from the
baseline spirometry values.

We analysed the results for FEV1, FVC, and
FEV1/FVC in absolute terms and as a percentage of
the predicted value. The normal ranges for these
variables were in accordance with the guidelines
of the European Community for Coal and Steel
(ECCS) [8]. The diagnosis of COPD was made in
accordance with the Global Initiative for Chronic
Obstructive Lung Disease (GOLD) in patients with
a negative reversibility test and when FEV1/FVC
was below 70% of the absolute value [5] with age-
adjustment [9] in order to avoid false positive re-
sults (in older patients) and false negative results
(in younger patients). The severity of COPD was
assessed in accordance with the GOLD classifica-
tion [5]. The MRC questionnaire included qu-
estions about smoking, respiratory symptoms, past
and present lower respiratory tract diseases and
their treatment, and about cardiovascular diseases.
The questionnaire also included a question about
the date of last spirometry. Medical records of pa-
tients with an obstructive pattern of ventilation
were carefully analysed for co-morbidities and
previous treatment. COPD was differentiated from
asthma based on the patient’s history (atopic fe-
atures, frequent bronchospastic disorders in chil-
dhood, family history), current complaints (episo-
des of wheezing, paroxysmal dyspnoea sometimes
accompanied by non-productive cough, chest ti-
ghtness developing at night), and the presence of
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COPD was diagnosed in 62 (6.04%) of the sub-
jects at the mean age of 58.5 (SD 13.8) years. Among
the 62 subjects with COPD, only 5 were below 40
years of age (Fig. 1). The remaining 57 (92%) sub-
jects (31 men and 26 women) were at least 40 years
old. Among subjects over the age of 40, COPD was
diagnosed in 8.1%. No statistically significant as-
sociation between COPD and sex was observed.

Current and former smokers (34 and 22 sub-
jects, respectively) accounted for 90.3% of patients
suffering from COPD.

The mean number of pack-years in the group
of smokers with COPD was 40.3 (SD 31.9), which
was almost twice the number observed in the ove-
rall study population of current smokers (24.3 [SD
19.6]). In the group of smokers with COPD, at a
comparable age of smoking men and women, wo-
men developed COPD at almost half the intensity
of smoking than men did (p < 0.05). Table 1 shows
a more detailed analysis of age and the number of
packet-years in the groups of former and current
male and female smokers. Within the group of 62
subjects with a diagnosis of COPD, more than a half
had stage I (mild) disease (38 [61.3%] subjects), 22
(35.5%) had stage II (moderate) disease, 2 (3.2%)
had stage III (severe) disease (Table 2), and none
of the patients had stage IV (very severe) disease.

Nearly 75% of the subjects with stage I dise-
ase, 80% of the subjects with stage II disease, and
all of the subjects with stage III disease reported co-
ughing with sputum production. Dyspnoea occur-
red in almost 70% of the subjects with moderate
disease and all of the subjects with severe disease.

A history of the following co-morbidities was
most commonly given by the subjects: acute
bronchitis (40.6% [417 subjects]), pneumonia

(16.7% [171 subjects]), and asthma (3.9% [40
subjects]). A history consistent with the diagno-
sis of chronic bronchitis was provided by 2.2%
(23) of the subjects. A total of 34.3% (353) of the
subjects were receiving antihypertensive treat-
ment, and ischaemic heart disease was documen-
ted in 23.6% (242) of the subjects. Table 3 pro-
vides a detailed analysis of the data on the re-
spiratory and cardiovascular co-morbidities eli-
cited from the patients.

Prior to the study, COPD was the least frequ-
ently diagnosed disease in the study population.
It had been diagnosed in 10 out of 1026 (1.0%)
subjects. In 7 of them the diagnosis of COPD had
been made against guidelines. Five of them had ne-
ver undergone spirometry, with the diagnosis ha-
ving been made on the sole basis of history and
clinical manifestations, and in the remaining two
the diagnosis had been based on a technically
unacceptable spirometry test. The correct diagno-
sis of COPD had only been made in 3 subjects (0.3%
of the study population), including 4.8% of the sub-
jects with newly diagnosed COPD. Two of them
had moderate disease and the third patient with
previously diagnosed COPD was being treated for
severe disease.

Although more than 90% of the subjects with
newly diagnosed COPD were current or former
smokers and had a significant history of lower re-
spiratory tract diseases (74% [46 subjects] had a
history of acute bronchitis and 40.3% [25 subjects]
had a history of pneumonia) as many as 51.6%
(32) of the subjects with newly diagnosed COPD
had never been treated for any lower respiratory
tract disease (including one patient with severe
COPD). The remaining patients with the diagno-

Figure 1. The number of COPD patients above 40 years of age
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sis of COPD carried a previous diagnosis of chro-
nic bronchitis (30.6% [19 subjects]) or asthma
(12.9% [8 subjects]) (Fig. 2).

Forty-four subjects (71%) with COPD were
overweight or obese. The mean BMI for this gro-
up was 26.1 kg/m2 (SD 4.2 kg/m2), the minimum
BMI was 19.0 kg/m2, and the maximum BMI was
40.2 kg/m2 (SD 3.9 kg/m2). These data are shown
in Table 4.

Abnormalities of lipid metabolism were pre-
sent in 46 subjects with COPD (88.5%) and diabe-
tes mellitus in 14.5%.

Hypertension and chronic coronary artery di-
sease in subjects with COPD were twice as preva-
lent compared to the overall study population.

Due to the doubly prevalent hypertension and
coronary artery disease in subjects with COPD, we
carried out an analysis of correlation between
COPD and coronary artery disease and hyperten-
sion (p < 0.05), the results of which are summari-
sed in Table 5.

Spirometry had never been performed in
779 subjects (75.9%), and 72 subjects (7.0%) had

Table 1. The average number of pack-years among female and male current and former smokers diagnosed with COPD (n = 62)

Habit Sex/habit Age (SD) Test Average pack-years Test Average pack-years
t-Studenta SD t-Studenta SD

Current smokers Female smokers 52.3 NS 26.2 p < 0.05 40.3
(n = 34) (n = 15) (12.8) (12.8) (31.9)

Male smokers 54.2 51.4
(n = 19) (13.3) (38.0)

Former smokers Female former smokers 65.0 NS 28.3 NS 31.3
(n = 22) (n = 7) (5.9) (11.9) (23.8)

Male former smokers 62.3 32.7
(n = 15) (13.7) (28.0)

SD — standard deviation

Table 2. The number of COPD patients. sex. age and pack-years in particular stages of COPD

Sex/age/pack-years  Stage I: mild COPD Stage II: moderate COPD Stage III; severe COPD Total
FEV1 > 80%  50% < FEV1 < 80% 30% < FEV1 < 50% n = 62 (100%)

FEV1%FVC < 70% FEV1%FVC < 70% FEV1%FVC < 70%
n = 38 (61.3%) n = 22 (35.5%)  n = 2 (3.2%)

Women 15 12 0 27
(n = 27) (39.5%) (54.5%) (0%) (43.5%)

Age 21–71 lat 37–83 lat

Men 23 10 2 35
(n = 35) (60.5%) (45.5%) (100.0%) (56.5%)

Age 35–76 lat 47–81 lat 56–65 lat

Total 38 22 2 62
(n = 62) (100.0%) (100.0%) (100.0%) (100%)

Average age 57.3 60.4 60.5 58.5
(14.1) (13.7) (6.4) (13.8)

Pack-years 31.3 31.7 98.0 33.7
(27.7) (24.1) (65.1) (29.6)

SD — standard deviation

Table 3. The prevalence of the respiratory and cardiova-
scular diseases among the population studied
n = 1026 (data from interview)

Disease entity Number Percentage

Past severe bronchitis 417 40.6%

Past pneumonia 171 16.7%

Asthma 40 3.9%

Chronic bronchitis 23 2.2%

COPD 10* 1.0%

Hypertension 352 34.3%

Chronic coronary disease 242 23.6%

*3 patients had chronic obstructive pulmonary disease (COPD) confirmed previo-
usly with the spirometric tests. 7 patients were diagnosed not in accordance with
GOLD standards
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Table 4. The prevalence of diseases other than respiratory
among COPD patients (n = 62)

Disease The number of patients The percentage
entity diagnosed with of patients diagnosed

the disease  with the disease

BMI ≥ 25 44 71.0%
(overweight. obesity)

Diabetes 9 14.5%

Dislipidodses 46 88.5%

Hypertension 40 64.5%

Coronary thrombosis 38 61.3%

Vascular lesions (varicose 25 43.1%
veins. atherosclerosis
of peripheral vessels)

Chronic gastritis duodenitis. 32 58.2%
gastroesophageal

BMI — body mass index

Figure 2. The percentage of patients treated and not treated before the study

their last spirometry done a very long time ago, be-
fore the year 2001. This meant that at baseline more
than 5 years had elapsed since their last spirome-
try. Nearly half of the subjects with COPD (30
[48.4%]) had never had a spirometry done before
and 13 subjects (21.0%) had had this test done
more than 5 years before, i.e. before the year 2001
(Table 6). Only 30.6% of the subjects with COPD
had had a spirometry done within the 5 years prior
to baseline (i.e. between 2001 and 2006).

Discussion

COPD is an insidious disease and for the first
few years its only manifestation may be a morning
cough, often treated by patients as a “natural smo-
ker’s cough”. Such patients get used to their symp-

toms and do not seek medical assistance [11] until
they start experiencing dyspnoea [12].

Studies show that only 20% of patients with
COPD present to their GPs because of symptoms
of the disease [13, 14]. This finding has been con-
firmed by a study conducted among the inhabitants
of the Krakow area which demonstrated that abo-
ut 70% of patients with recently diagnosed COPD
reported symptoms (morning cough, sputum pro-
duction, dyspnoea) but these symptoms were al-
most never the reason for seeking medical atten-
tion [15]. The low percentage of patients presen-
ting with symptoms of COPD results from the con-
siderable lack of awareness of the disease [16]. In
Poland this is the case, with as many as 80% pa-
tients suffering from COPD [12]. The widespread
lack of awareness, failure to report symptoms to
GPs on the part of patients, and failure to perform
spirometry on the part of doctors all lead to the
underestimation of the prevalence of COPD [17,
18]. It is believed that fewer than 6% of patients
with COPD worldwide carry the actual diagnosis
[19]. Most of them are patients with late-stage
COPD, while the greatest degree of underdiagno-
sis of COPD is observed among patients with stage
I or II of the disease [16, 20]. In Poland, among the
patients looked after by general practitioners, most
patients suffering from COPD have stage I or II of
the disease (about 70–80%) [21, 22].

Our study showed that patients with mild
COPD were enrolled without correct diagnosis of
the disease although they accounted for nearly 3/
4 of the subjects with newly diagnosed COPD. Si-
milar findings were obtained by Maciejewski [23].
Only 1 out of 55 subjects with mild disease and 9
out of 94 subjects with moderate disease carried
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the diagnosis of COPD at baseline. Such a high
degree of underdiagnosis (only 4.8% of the subjects
in our study carried the diagnosis of COPD at ba-
seline) resulted from the underreporting of symp-
toms by patients and the failure to perform spiro-
metry by doctors at the health centre, where only
17% of the patients had actually undergone this
examination in the previous 5 years.

The unwillingness to perform spirometry
observed among doctors is not only common in
Poland but in other countries, with the reasons
including a lack of a spirometer (as was the case
with our health centre), a lack of time, a lack of
skills required for the appropriate execution of the
test, and a lack of the knowledge required for the
correct interpretation of the spirometry results [24,
25]. A study conducted in the United Kingdom
showed that 15 out of 21 practicing doctors had a
spirometer at their disposal with only 2 of them
actually performing the test [26]. In the United
States, during 8 years of follow-up of patients with
a diagnosis of COPD hospitalised at university
hospitals, only 31% of COPD patients underwent
spirometry [27]. A correctly performed spirometry
test not only increases the incidence of COPD but
allows one to avoid an incorrect diagnosis. Wal-
ker et al. [28] conducted a study among patients
managed for COPD by primary care physicians and
found that only half of them had their disease con-
firmed by spirometry. The remaining half of the
patients enrolled in the study did not have any si-
gns of obstruction and were being managed for a
disease they did not have [28].

In Poland, 5–10% of the entire adult popula-
tion cared for by primary care physicians suffer
from COPD [29]. In Europe, the percentage of COPD
patients over the age of 18 is similar (4–10%) [30,
31]. In our study the incidence of COPD in the stu-
dy population of adults was 6.04%, which is con-
sistent with the results of other Polish studies [32].

COPD is much more prevalent in patients over
the age of 40 than it is in younger patients, with
smoking being the main risk factor [33–37]. In our
study, 14.8% of smokers over the age of 40 were
suffering from COPD, which is similar to other stu-
dies in which the prevalence of COPD among smo-
kers over the age of 40 ranged from 15% to 20%
and even 30% [21].

Prevention and early treatment of COPD, espe-
cially smoking cessation, stop the development of
COPD and cardiovascular disease, the association
of which with COPD has been confirmed [38, 39].
Most recent publications suggest that the presen-
ce of COPD increases the risk of hypertension [40]
and ischaemic stroke [41] and is associated with
higher hospitalisation and mortality rates in patients
with chronic ischaemic heart disease [42, 43].

In our study, more than 60% of subjects with
COPD were being managed for hypertension and/or
chronic coronary artery disease, while the prevalen-
ce of these two co-morbidities in the overall study
population was twice as low. Lipid abnormalities,
which are a predictive factor for cardiovascular di-
sease, were observed in more than 3/4 of subjects with
COPD and were often associated with overweight or
obesity observed in 61.3% of the subjects.

Table 5. COPD and the concurrent cardiovascular diseases

Patients Coronary thrombosis Correlation rate Hypertension Correlation rate
(n) Test ccccc2 Pearson Test ccccc2 Pearson

(p) (p)

COPD patients 38 p < 0.01 40 p < 0.01
(n = 62)

Non COPD patients 204 312
(n = 964)

Table 6. The frequency of spirometric tests performed in the population studied (n = 1026) 

Spirometric test Population studied The percentage COPD in population The percentage
(n = 1026) of patients examined studied (n = 62) of patients

Never performed 779 75.9% 30 48.4%

Performed before 2001 72 7.0% 13 21.0%

Total 851 82.9% 43 69.4%

Performed after 2001 175 17.1% 19 30.6%
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An increased risk of cardiovascular changes
in patients with COPD is not the only risk obse-
rved in this group. There is an increasing body of
evidence supporting the co-existence of COPD with
other conditions, including gastrointestinal condi-
tions, particularly gastro-oesophageal reflux dise-
ase [44–46]. In our study, based on the history and
the available medical documentation, we found
gastrointestinal symptoms in 58.2% of the subjects
with COPD. They were present in half of the sub-
jects with mild disease and all of the subjects with
severe disease.

Conclusions

1. Chronic obstructive pulmonary disease is un-
derdiagnosed in the primary care setting,
which is mainly due to the fact that doctors
fail to perform spirometry often enough.

2. The number of smoking packet-years and age are
the two most important risk factors for COPD.

3. Cardiovascular disease is significantly more
prevalent in patients with COPD.

4. Current and former smokers over the age of 40
should be referred for spirometry, and patients
with newly diagnosed COPD should be refer-
red to smoking cessation counselling groups.
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