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Summary
Aim: To determine the validity of the diagnosis of chronic obstructive pulmonary disease (COPD)
in general practice in patients given a diagnosis of COPD and treated with bronchodilators.
Methods: From the medical records of eight Health Centres in Northern Greece, 319 subjects
aged over 40 years and diagnosed as “COPD” were entered into the study. All filled in a special
questionnaire and were subjected to spirometry, rhinomanometry and chest X-ray.
Results: One hundred and sixty patients (50.2%) met the GOLD criteria for COPD. Twenty-six
of them were non-smokers and underwent further evaluation: blood eosinophil count, serum
IgE assay, high resolution computed tomography (HRCT) scan of the chest, and echocardiography;
16 were given a different diagnosis. One hundred and fifty-nine subjects (49.8%) with an FEV1/
FVC ratio >0.7 did not meet the GOLD criteria for COPD; 71 suffered from nasal obstruction,
13 from asthma, six had restrictive pulmonary disease and 69 had no respiratory disease.
Conclusion: Diagnostic errors in patients with respiratory symptoms in the primary healthcare
setting are frequent. Patients suspected to have COPD should undergo spirometry testing after
bronchodilation. An alternative diagnosis must be sought for non-smoking patients with
irreversible airway obstruction.
© 2007 General Practice Airways Group. All rights reserved.
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Introduction 

Chronic obstructive pulmonary disease (COPD) is a
syndrome of progressive non-reversible limitation
of expiratory flow caused by chronic inflammation
of the airways and the lung parenchyma.1 It is one
of the most frequent causes of morbidity and
mortality worldwide, and in 2020 it is expected to
be the third commonest cause of death after cor-
onary artery disease and cerebrovascular disease.2

The cost of COPD treatment is constantly
increasing at a time when available resources are
continuously declining.3 There is therefore a need
for accurate diagnosis of COPD and due consider-
ation of potential differential diagnoses in order
to minimise the risk of diagnostic confusion.

The diagnosis of COPD is usually made by
general practitioners (GPs) in the primary health
care setting where the necessary diagnostic
equipment (spirometry) is not always available. As
a result, it is probable that treatment begins
without formal assessment of lung function; the
diagnosis is therefore unconfirmed.

This study was designed to examine the validity
of GP-made diagnoses of COPD in patients with
respiratory symptoms who were receiving
bronchodilator treatment.

Methods

Patients with a diagnosis of “COPD” receiving
bronchodilator treatment and aged over 40 years
were studied from January 2003 to January 2004.
The patients were identified from the medical
records of eight Primary Care Centres in two
Prefectures of Central Macedonia in Greece —
Pella and Kilkis. These eight Primary Care Centres,
covering a population of 15,500, were randomly
selected from a total of 64 centres which cover a
population of about 128,000 people. The medical
personnel in the Health Centres are exclusively
GPs. From the 365 patients selected, 319 agreed
to participate in the study (participation rate
87.4%). After informed consent was obtained, all
patients were required to complete a question-
naire, undergo spirometry and rhinomanometry,
and have a postero-anterior (PA) chest X-ray.

Questionnaire 

All patients filled in a special questionnaire — the
British Medical Research Council (MRC–1986)
questionnaire4 — which is appropriate for epidemio-
logical research regarding the examination of the
respiratory system in adults. It contains questions

about chronic bronchitis, asthma, rhinitis, past
medical history and thoracic surgery, smoking habits
and professional background. We used the answers
to support the diagnostic process and to differ-
entiate between bronchitis, asthma and rhinitis. A
smoker was considered to be a person smoking at
least one cigarette daily, whereas an ex-smoker was
a person who had been smoking at least one
cigarette on a daily basis for at least one year and
had quit smoking for at least the previous 12 months.
All other subjects were regarded as non-smokers.

Spirometry

All patients were instructed not to take their
bronchodilator medication for a minimum of 12
hours before spirometry. In a seated position,
patients performed three consecutive violent full
expiratory efforts, after a maximum inspiration,
into a dry Vitalograph spirometer (Vitalograph Ltd,
Buckingham, England) before and 30 minutes after
bronchodilation with four puffs (100 µg each,
Metered Dose Inhaler) of salbutamol. Their best
effort was recorded, assuming that their two best
efforts did not differ by more than 5% or 100 ml.5

The forced expiratory volume in one second (FEV1)
was recorded as well as the forced vital capacity
(FVC). Afterwards, the FEV1/FVC ratio was calcu-
lated. The reference values given by the European
Community for Coal and Steel6 were used.

Rhinomanometry

Nasal flows were determined using anterior
rhinomanometry,7 whereas the nasal resistance
was determined indirectly using the Rhinotest mP
500 device. In order to record the flow, the
patient breathed in a seated position inside a face
mask which blocked one nostril. An intranasal
sponge with a catheter was introduced into the
nostril, transferring the pressure variations, which
were recorded and electronically saved in the
memory of the device. Flows were measured at
150 Pascal and reported in ml/sec. The normal
flow from both nostrils is >850 ml/sec.8

PA chest X-ray

All patients underwent X-ray tests in the radiology
laboratories of the Health Centres.

Further investigation 

Patients who showed post-bronchodilator reversibility
greater than or equal to 15%, and all those who had
an FEV1/FVC ratio >0.7 and reported a history of
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asthma, had blood tests to measure serum IgE and
peripheral blood eosinophil count.

Non-smoking patients with an FEV1/FVC ratio
<0.7 had blood tests for serum IgE and eosinophil
count, and had an HRCT scan of the chest and
echocardiography. 

In patients with a restrictive spirometry
pattern, lung volumes were determined by the gas
dilution method and the diffusing capacity was
measured by the single breath method (Jaeger,
Wurzburg, Germany).

COPD diagnosis

Existing symptoms and airway obstruction, i.e. a
reduced post-bronchodilator FEV1/FVC ratio <0.7,
were taken into account. Patients under examin-
ation who showed only symptoms and an FEV1/FVC
ratio >0.7 were considered to be just ‘at risk’
(GOLD stage 0).

Asthma diagnosis 

This was based on the history of chronic disease
(an essential criterion) plus two out of the
following three criteria: spirometric reversibility
of ≥15%; eosinophil count >5%; IgE>100 IU.

Atopy diagnosis

This was determined by a total serum IgE count of
>100 IU.

Severe nasal obstruction diagnosis

This was made on the basis of existing symptoms
and rhinomanometry values <500 ml/sec.

Results

All participants reported symptoms (cough,
dyspnoea and sputum production) in the MRC
questionnaire. One hundred and sixty out of 319
patients (134 men and 26 women) showed
symptoms and spirometric findings of irreversible
bronchial obstruction (FEV1/FVC <0.7) after
bronchodilation. The findings from their eval-
uation are shown in Table 1.

Smokers (70/134 ex-smokers and 64/134
current smokers) with bronchial obstruction had a
mean age of 70±8.1 years (130 males, 4 females),
with a smoking history of 74.6±48.2 pack-years,
and had FEV1 values before and after broncho-
dilation of 1,435±508 ml (55.4±17.3 %predicted)
and 1,598±525 ml (59±18.5 %predicted) resp-

ectively, while their FVC was 2,388±624 ml
(65.3±18.5 %predicted) and 2,611±647 ml
(71.8±10.8 %predicted) respectively. The post-
bronchodilation FEV1/FVC ratio was 58.6±8.2 %
(0.586±0.082).

In the remaining 159 patients who did not reveal
any spirometric findings of obstructive pulmonary
disease (FEV1/FVC >0.7 after bronchodilation), the
diagnostic algorithm revealed one of the following
diseases: nasal obstruction in 71 patients; asthma in
13; and pulmonary fibrosis in six patients. Sixty-nine
patients had symptoms (cough and/or sputum
production and/or dyspnoea) without any other
diagnosis being made; these patients could
therefore be classified as Stage 0 according to GOLD
criteria (Table 2).
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319 patients

Post-bronchodilation

FEV1/FVC >0.7

159 patients

Post-bronchodilation FEV1/FVC <0.7

160 patients

•  Asthma 1

•  Atopy 4

Non smokers

26 patients

With normal

laboratory findings

10 patients

With abnormal

laboratory findings

16 patients

•  Asthma 5

•  Atopy 2

•  Inactive pulmonary tuberculosis 4

•  Bronchiectasis 4

•  Sarcoidosis 1

•  Heart Failure 3

Smokers and ex-smokers

134 patients

Table 1 Patients from eight Health Centres in two
prefectures of Central Macedonia, Greece, who were
taking bronchodilator medication with the diagnosis of
COPD. Twenty-six of them underwent further
investigation with blood eosinophil count, serum IgE
assay, chest HRCT and echocardiography.

Post-bronchodilation FEV1/FVC >0.7

159 patients without COPD

Nasal Obstruction: Flow SUM<500ml/sec and symptoms 71

Asthma: Eosinophils >5%, IgE>100 IU,
reversibility ≥15%, history 13

Pulmonary fibrosis:  Lung volume measurement, diffusion   6

None: Symptoms, Stage 0 according to
GOLD definition 69

Table 2 Patients from eight Health Centres in two
prefectures of Central Macedonia, Greece, receiving
bronchodilator medication with an incorrect diagnosis
of COPD.

Copyright GPIAG - Reproduction prohibited

http://www.thepcrj.org

http://www.thepcrj.org


The validity of the diagnosis of chronic obstructive pulmonary disease in general practice 85

The GOLD staging of COPD-positive patients or
those at risk for developing COPD is as follows: 69
patients were classified as Stage 0 (at risk); 34 at
Stage I (mild); 95 at Stage II (moderate); 26 at Stage
III (severe); and five at Stage IV (very severe COPD).
Two patients in Stage I and four in Stage II were
found to suffer from chronic bronchial asthma.

Fifty-four out of 160 patients with COPD (33.8%)
demonstrated reversibility equal to or greater
than 15%. Forty-six of them were smokers; one

was found to suffer from asthma, and four had
atopy. Eight patients were non-smokers; five of
them had asthma and two had atopy. 

Detailed evaluation of the 26 non-smokers in the
“COPD” category (4 males and 22 females, 67.9±9.6
years mean age) is demonstrated in Table 3. Mean
spirometric data for these patients are as follows:
pre-bronchodilation FEV1 of 1,134±445 ml (53.5±
28.3 %predicted); post-bronchodilation FEV1 of
1,286±473 (68±15.1 %predicted); pre-bronchodilation

Table 3 Detailed examination of non-smokers with an original diagnosis of COPD

Sex Age COPD Reversibility Eosinophils IgE UI Chest Heart Diagnosis
Stage % % HRCT U/S

1 F 70 I 12.3 0.8 80.81 BE N BE

2 M 71 II 8.8 5.9 404.85 N N BA

3 F 67 II 3.4 1.3 — BE N BE

4 F 78 I 10.4 3 307.86 N N Atopy

5 F 70 III 6.7 1.6 19.41 IPT HF HF, IPT

6 F 65 I 8.8 10 6.99 N N N

7 F 45 II 7.5 5 54.93 BE N BE

8 F 58 II 19 4 61.69 IPT N IPT

9 F 75 II 11.4 7 3.25 N N N

10 M 55 II 9.6 4 57.94 IPT N IPT

11 F 77 I 11.1 3 29.28 N N N

12 F 63 II *27.5 2 18.27 N N NLT

13 M 66 I 10.5 3 60.17 N N N

14 F 80 II 11.1 2 0.13 N N N

15 F 80 II 39.3 5 152.68 HF HF HF, BA

16 F 45 II 3.5 2 417.78 N N Atopy

17 F 76 II 7.9 1 13.4 N N N

18 F 66 II *18.2 2.8 97.97 N N NLT

19 F 77 II 11.8 3.7 10.10 BE N BE

20 F 66 II 11.4 2.8 73.58 IPT HF HF, IPT

21 F 60 I 26 5.9 109.12 N N BA

22 M 65 II 9.2 13.5 400.77 N N BA

23 F 69 II 14.4 2.1 65.51 N N N

24 M 73 III *48.9 3.7 84.43 N N NLT

25 F 69 I 16.7 — — SA N SA

26 F 76 I 22 14.6 85.26 N N BA

BA = Bronchial asthma;  HF = Heart Failure;  BE = Bronchiectasis;  IPT = Inactive pulmonary tuberculosis; SA = Sarcoidosis;
N= Normal;  NLT = Normal Laborotory Tests
* The absolute change in FEV1 for subjects No 12, 18 and 24 was 270, 100 and 220 ml respectively. The change in FVC was 100,
100 and 450 ml respectively.
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FVC of 1,830±714 ml (89.8±13.9 %predicted); and
post-bronchodilation FVC of 1,973±712 ml
(107.8±5.4 %predicted). Their post-bronchodilation
FEV1/FVC ratio was 66.5±1.7 % (0.665±0.017).
Diagnostic algorithm showed that five patients
suffered from asthma, two had atopy, four were
found with inactive pulmonary tuberculosis, four
with bronchiectasis, one with sarcoidosis, and three
with chronic heart failure. Certain patients suffered
from more than one disease. The laboratory
findings were normal in 10 subjects (three of them
had an abnormal reversibility test).

Discussion

Our study showed that only 160 out of 319 clinically-
diagnosed “COPD” patients (50.2%) had
spirometrically-proven COPD with non-reversible
bronchial obstruction and an FEV1/FVC ratio <0.7
for which they should be given bronchodilator
treatment. If we add the 13 asthmatic patients who
demonstrated an FEV1/FVC ratio >0.7 (Table 2), the
percentage of patients properly treated with
bronchodilators increases to 54.2%. A significant
proportion of patients (140/319, 43.9%) had nasal
obstruction or COPD Stage 0, and had wrongly been
prescribed bronchodilators.

According to the last Hellenic population census
(www.statistics.gr), 42.9% of the Greek population
is over 40 years old; we therefore calculate that a
subgroup of 6,650 patients out of the 15,500
patients registered with the eight study Primary
Care Centres will be aged over 40. Using these
figures we conclude that: a) 365/6,650 (5.48%)
residents will have been diagnosed and treated for
“COPD” on clinical grounds; b) 160/6,650 (2.4%)
residents would have been diagnosed correctly as
having COPD (FEV1/FVC ratio <0.7) if spirometry
had been used routinely; and c) 160+13/6,650
(2.6%) would have been correctly prescribed drugs
— even though most non-smoking “COPD” patients
had other underlying diseases — if further
investigation had taken place (detailed history,
reversibility test, laboratory tests, HRCT-scan).

Comparing these figures with other studies on
COPD prevalence in Greece9,10 (5.6% of the general
population are in the age range 21-80 years and 8.4%
are smokers aged >35 years) and Great Britain11 (9% of
the population are aged >45 years old) we conclude
that a significant proportion of COPD patients are not
followed up by GPs. This could be attributed to the
fact that we did not examine all the patients who
took drugs for “COPD” (319/365), many patients do
not seek medical help until their respiratory
symptoms become severe, and a percentage of

true COPD patients might be followed up by
pulmonologists or other consultants exclusively.

It is important when establishing the diagnosis
of COPD to use spirometry in primary health care,
where most diagnosis and treatment of COPD
patients takes place.12 GPs in Greece rarely use
spirometry in daily practice, in contrast to other
countries.13

However, in 1996 a postal survey among 2,548
randomly selected British GPs revealed that only
39% of those used spirometry in their practices and
only 11% had direct access to a local respiratory
function laboratory.14 In the UK, the situation
improved following the publication of the BTS
COPD guidelines in 1997.15 A survey two years later
which directly contacted 209 GPs and 102
healthcare staff showed that 50% of the GPs and
60% of the healthcare staff used a spirometer and
that three out of every four physicians who did not
possess a spirometer directed their respiratory
patients to the nearest hospital for spirometry
testing.16 In Canada and the USA, only 22% of GPs
use spirometry for patients with respiratory
symptoms, whereas 78% order a chest X-ray.
Moreover, COPD is more commonly diagnosed in
men than in women due to a gender bias.17

Twenty-six out of the 160 patients with airway
obstruction were non-smokers. It is widely accepted
that smoking is the most frequent cause of COPD;
however, other diseases may cause an obstructive
respiratory function defect as shown by spirometry.
The most common are asthma and bronchiectasis,
and the less common causes include obstruction of
the upper airways, obstructive bronchiolitis, some
interstitial pulmonary diseases (i.e. sarcoidosis,
lymphangiomatosis) and other miscellaneous causes
(for example, kyphoscoliosis).18 Similarly, in our
study, 16 out of 26 patients, all non-smokers, had
asthma, inactive tuberculosis with extensive apical
fibrosis, bronchiectasis, sarcoidosis, heart failure or
a combination of the above. In a long-term study
from the UK, non-smokers represented 5.7% of the
total number of patients with COPD, whereas their
characteristic clinical features were advanced age
(average age was 70 years), gender (86% women)
and a long history of respiratory symptoms (average
of 7 years).19 In our study, 16.3% of non-smokers
presented with airway obstruction. This difference
was attributed to a large number of subjects with
bronchiectasis among our patients. In Greece
bronchiectasis is common in older subjects because
of the high prevalence of tuberculosis in the past.20

A significant number of our patients (33.8%)
demonstrated post-bronchodilator reversibility equal
to or greater than 15%. This finding alone is not
important in the differential diagnosis of asthma
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from COPD if the FEV1/FVC ratio remains low after
bronchodilation. Significant reversibility of airway
obstruction has been previously reported in a
significant number of stable COPD patients,21 as well
as an absence of reversibility among patients with
chronic persistent asthma.22 For this reason,
classifying patients as having COPD or asthma on
the basis of their spirometric reversibility may be
misleading and, most importantly, not enough in
order to assess the progress of the disease.23

Moreover, many of our patients were already taking
a combination of a long-acting beta-agonist and an
inhaled corticosteroid.

Additionally, we found that five non-smokers and
one smoker out of our 160 patients with COPD
suffered from chronic bronchial asthma (3.7%).
Patients with asthma deserve further analysis, since
recent studies have demonstrated that patients
with active chronic asthma run a greater risk of
developing COPD than patients with inactive asthma
or without asthma, irrespective of their smoking
history.24 Moreover, asthmatic patients with
irreversible airways obstruction are older, have
more chronic symptoms and have more severe
inflammation, as well as more pathological findings
on chest HRCT scans.25 The proper diagnostic
classification of such cases is quite difficult.

Sixty-nine patients with chronic respiratory
symptoms were found to have normal spirometry
(FEV1/FVC ratio >0.7). These patients are classified
as Stage 0 according to GOLD guidelines. However,
the clinical importance of this classification has to
be clarified. The prognostic value of staging an
individual with respiratory symptoms as GOLD stage
0 is contested26 for the reason that regular
diagnostic spirometry is necessary even for
asymptomatic smokers. A recent overview article
stresses that spirometry is considered to be
necessary for the early diagnosis of COPD, since
COPD patients may be asymptomatic until their
respiratory function is significantly reduced.27

Finally, approximately 50% of the patients who
were considered by their GP to suffer from COPD
and who received bronchodilor medication, either
suffered from another disease or showed symptoms
only, without any spirometrically-proven airway
obstruction, and should therefore not be on
medication. This misconception certainly increases
the cost of care for the National Health Care System
during a period of limited financial resources.

Conclusion

Errors in the diagnosis and proper classification of
COPD patients with respiratory symptoms in the

primary healthcare setting are frequent. For this
reason all patients suspected to have COPD should
undergo spirometry testing before and after
bronchodilation. The education of GPs in the
utilisation of spirometry as a diagnostic tool in
cases of suspected COPD is an emergency. A
proper diagnosis must be sought for non-smoking
patients with irreversible airway obstruction. 
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