
Primary Care Respiratory Journal (2006) 15, 286—293

ORIGINAL RESEARCH

The diagnostic accuracies of chronic obstructive
pulmonary disease (COPD) in general practice:
the results of the MAGIC (Manchester Airways
Group Identifying COPD) study

Timothy L. Frank ∗, Michelle L. Hazell, Mary F. Linehan, Peter I. Frank

General Practice Research Unit, North West Lung Research Centre, Wythenshawe Hospital,
Manchester, M23 9LT, UK

Received 11 November 2005; accepted 20 July 2006

KEYWORDS
Adults;
COPD;
Diagnosis;
General practice

Summary
Background: Although it is generally accepted that chronic obstructive pulmonary
disease (COPD) is underdiagnosed, there is little objective information concerning
the size of the problem in the UK.
Method: Patients from two general practices were offered spirometry if they were
aged 30 or older, had reported ever smoking in one of four postal respiratory
surveys (1993—2001), and/or reported four or more symptoms or risk factors in 2001
indicating likely obstructive airways disease.
Results: Of 2646 subjects invited, 871 attended and 825 had adequate spirometry
results for analysis. In all, 163 patients had spirometrically-confirmed COPD; 103 of
these (63.2%) had no recorded COPD in their practice records, including 14 out of
31 (45.2%) whose spirometry results classified them as having severe or very severe
COPD.
Conclusion: This study found a considerable under-recording of COPD in two general
practices. This may be due to a combination of administrative and diagnostic
problems (including the under-use of spirometers), and a reluctance of patients
to present with their symptoms. These results have important implications in terms
of unmet need and resource utilisation.
© 2006 General Practice Airways Group. Published by Elsevier Ltd. All rights
reserved.
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Introduction

Although it is predicted that COPD will be the fifth
leading cause of disability and the third leading
cause of death in the world in the first half of
the 21st century [1], there is no standard approach
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to the definition of the condition, and diagnosis
by lung function testing has used varying criteria
[2—5]. It is therefore not surprising that the correct
identification of patients with COPD has proved
difficult in general practice [6—8].

The principal aims of the MAGIC study
(Manchester Airways Group Identifying COPD)
were to examine the diagnosis and recording
of COPD and to estimate the prevalence of the
condition in two general practice populations in
an area of South Manchester with high levels of
deprivation [9]. This paper is concerned with the
accuracy of diagnosis and the recording of COPD in
the patients’ general practice records.

Method

The study was part of the Wythenshawe Community
Asthma Project (WYCAP), a long term investigation
of the natural history of respiratory symptoms in
two general practices [10—12] approved by South
Manchester Local Research Ethics Committee.

Postal respiratory questionnaire surveys were
carried out on four separate occasions, between
1993 and 2001. The questionnaire used for
adults was based on the European Community
Respiratory Health Questionnaire [13] with added
questions concerning current smoking, history of
hay fever/eczema, and family history of asthma

[10]. A simple scoring system was developed and
found to be useful in identifying subjects with likely
obstructive airways disease (OAD) [14], although it
was not used to differentiate COPD from asthma.
Those reporting four or more symptoms or risk
factors from six key questions (wheezing, being
woken by cough, being woken by chest tightness,
being woken by shortness of breath — all in the
previous 12 months, history of hay fever/eczema,
and family history of asthma) were categorised as
having OAD.

Figure 1 shows the inclusion criteria for the
study. Patients were considered eligible for the
present study if they

• replied to the 2001 survey and
• were aged 30 years or more at the time of the

2001 survey and
• responded in any of the four surveys that they

were a current smoker and/or reported four or
more of the six key symptoms or risk factors (i.e.
likely to have OAD) in the 2001 survey.

Over a period of 18 months (July 2002 to
December 2003) the practice nurses attempted
to make contact with all eligible patients by
telephone, by letter if no telephone number was
available, or opportunistically if they consulted at
the surgery.

Figure 1 Inclusion criteria.
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Table 1 Characteristics of those included in the analyses compared with those invited but not included due to
non-response or inadequate spirometry results

Successful spirometry
n = 825

No spirometry
n = 1821

Difference 95% CI of
difference

Mean age (2001) 55.5 50.7 4.8 3.6 to 6.0
% female 54.7 52.9 1.8 −2.3 to 5.9
% ever smokers 65.2 74.9 −9.7 −13.5 to −5.9
% Likely OAD (2001) 37.2 31.4 5.8 1.9 to 9.7

Patients were invited to attend the surgeries
for an interview and for lung function tests, at
which point oral informed consent to participate
was obtained. The practice nurses, all of whom
had received special training in spirometry by a
trained lung function technician from the North
West Lung Centre, carried out interviews and
measurements. As the last postal questionnaire had
been completed more than one year before the
present study, participants were asked to complete
a new respiratory questionnaire similar to those
used in the WYCAP surveys with some added
questions concerning chronic cough (Appendix A).
These new data were used for the present analyses.

Additional smoking history was recorded by
direct questioning. Current and ex-smokers were
asked about their daily consumption and the
number of years they had smoked; smoking history
in pack years was then calculated.

Spirometry was carried out using a MicroLoop
spirometer (Micro Medical Ltd, Rochester, Kent).
Forced expiratory volume in one second (FEV1),
forced vital capacity (FVC) and FEV1/FVC ratio were
measured. Reversibility testing was carried out
using salbutamol 400 mcg and ipratropium bromide
80 mcg (combined preparation) via a large volume
spacer, with re-testing 20 minutes after inhalation.

The definition of COPD used in this study was
based on spirometry results and was in accordance
with the 2003 GOLD criteria [5]. Subjects with GOLD
stage 2—4 disease were classified as having COPD
(FEV1 < 80% of predicted and FEV1/FVC ratio < 70%,
after bronchodilation).

For all participants, a search was made in the
practice computer records for a diagnosis of COPD
(ever) or asthma (ever), and for any prescription for
inhaled respiratory medications over the previous
12 months.

Differences in means and proportions are
presented, along with 95% confidence intervals of
those differences [15]. Trends in proportions were
examined for statistical significance using the chi-
squared test for trend [16].

Results

In total, 13654 patients were registered with the
two practices in 2001. Response rates ranged from
76% in 1993 to 68% in 2001 [12]. For the present
study, 2646 patients fulfilled the entry criteria and
were invited for spirometry (Figure 1). In all, 871
(32.9%) attended for testing, of whom 825 (94.7%)
had results that were adequate for analysis. Those
included were older and more likely to have been
categorised as having likely OAD in the 2001 survey,
but had a significantly lower prevalence of ‘ever’
smokers (having indicated that they smoked in one
of the four surveys) than the remainder of the
invited patients (Table 1).

Spirometry results were consistent with a
diagnosis of COPD (GOLD stage 2-4) in 163
subjects. COPD increased with age (Table 2) (chi-
squared = 62.81 on 5df, p for trend <0.001) and it
was more frequent in males (23.5%) than females
(16.6%) (difference 6.9%, 95% confidence interval
(CI) of difference 1.4 to 12.4%) (Table 3). COPD was
also more frequent in those with a smoking history
of more than 20 pack years.

A practice-recorded diagnosis of COPD was also
more frequent in older patients (Table 2) (chi-
squared = 25.04 on 5 df, p for trend < 0.001), in
males, and in those with a smoking history of 20 or
more pack years (Table 3). There was no mention
of COPD in the practice records in 103 of the

Table 2 Number (%) of subjects with COPD by age in those with adequate spirometry

30—39 40—49 50—59 60—69 70—79 80+ Total

Screened population 103 172 241 167 119 23 825
COPD by spirometry 1 (1.0) 20 (11.6) 38 (15.8) 54 (32.3) 44 (37.0) 6 (26.1) 163
Recorded diagnosis 1 (1.0) 7 (4.1) 12 (5.0) 19 (11.4) 17 (14.3) 4 (17.4) 60
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163 subjects (63.2%) who had a diagnosis of COPD
confirmed by spirometry, although 23 did have a
recorded diagnosis of asthma (Table 4).

Almost half (46%) of the individuals with
confirmed COPD (GOLD stage 2—4) had no record of
prescribed inhaled medication in the previous year.
Even in those 60 subjects with a confirmed diagnosis
and a practice-recorded diagnosis, ten (16.7%) had
received no inhaled medication. Of 103 subjects
with COPD confirmed by spirometry but with no
recorded diagnosis, post-bronchodilator FEV1 was
less than 50% of predicted in 14 subjects, indicating
severe or very severe disease.

When severity was examined according to
GOLD classification (using post-bronchodilator lung
function results) (Table 4), 31 of those individuals
with confirmed COPD were classified as ‘‘severe’’
or ‘‘very severe’’. Almost half of these (14) had no
record of COPD at their general practice.

There was also an element of over-diagnosis in
this population. In 28 out of 88 patients (31.8%)
who had a practice-recorded diagnosis of COPD,
the spirometry results did not support this diagnosis
(GOLD Stage 2—4) although 14 of these patients
would be classified as GOLD stage 0 (at risk but
with normal spirometry) or Gold Stage 1 (FEV1 ≥ 80%
predicted and FEV1/FVC < 70%).

Discussion

This study examined the diagnosis and recording
of COPD in a group of high-risk subjects selected
from two general practice populations in an area
with high levels of socio-economic deprivation.
When the Wythenshawe Community Asthma Project
commenced, Manchester had double the national
average rate of unemployment, more households
with dependent children but no working adults,
higher proportions of partly skilled or unskilled
adults, and lower levels of home and car ownership
[17]. In the southern suburban wards (voting
districts) of Baguley, Benchill and Woodhouse Park,
where the MAGIC study took place, even higher
levels of adults of working age were partly skilled
or unskilled and more households received housing
benefit (over half). Most adults were classified in
social class IIIM (manual skilled occupations) of the
UK Registrar General’s classification. The situation
was similar in the 1998 Local Census report [18].

The age profile of respondents to the 2001 survey
was very similar to the local population estimates
for wards in England in mid 1998 [19] produced
by the Social Disadvantage Research Group of
Oxford University. Females were likely to have
been overrepresented among respondents to the
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Table 4 Number of subjects by GOLD classification of COPD and recorded diagnosis in practice records in those
with adequate spirometry

GOLD stage

Not at risk 0 At risk 1 Mild 2 Moderate 3 Severe 4 Very severe

FEV1 % predicted ≥80% ≥80% ≥80% ≥50% but <80% ≥30% but <50% <30%
FEV1/FVC ≥70% ≥70% <70% <70% <70% <70%
Chronic symptoms yes no — — — —
No recorded diagnosis 466 57 13 69 10 1
Asthma only 82 10 6 20 2 1
COPD only or COPD

and asthma
14 9 5 43 15 2

Total n = 562 n = 76 n = 24 n = 132 n = 27 n = 4

2001 survey compared with the population as a
whole.

Spirometry results suggested that 20% of these
subjects had COPD, of whom 19% would be
categorised as ‘‘severe’’ or ‘‘very severe’’ by
GOLD criteria [5]. 63% of the patients with
spirometrically-defined COPD had no mention of the
condition in their practice records; even amongst
those whose spirometry showed severe or very
severe disease, COPD was not recorded in 48.5% of
cases.

Possible factors causing the discrepancy
between spirometrically-defined COPD and the
recording of the condition in these patients’
general practice records could include: incorrect
or non-diagnosis by the doctors; administrative
failure to record the diagnosed condition correctly;
a reluctance of patients to report symptoms; and
the under-use of spirometry. A lack of access
to spirometers prior to the study may also have
affected the correct diagnosis of COPD, although
this deficiency has since been corrected in these
practices.

Some individuals with COPD could have been
wrongly diagnosed as having asthma and will
therefore be treated according to a different
set of guidelines and possibly given inhaled
medication without an appropriate diagnosis [20].
Distinguishing between asthma and COPD remains
difficult in primary care and recent advice that
reversibility testing is not routinely necessary [21]
has made that task harder. Rigid spirometric criteria
made it easier to fit a patient into a diagnostic label
even though these labels may have been incorrect.
However, the impact of this change in policy is as
yet undetermined.

This study used an unconventional approach to
screen people for COPD by including those who
screened positively for OAD and also those who
reported smoking on any of the previous four

surveys. Although the questions used in the OAD
screening questionnaire could possibly be more
likely to pick up asthmatic patients rather than
those with COPD, most patients with likely COPD
should still have been identified for screening by
their response to the smoking questions on the
surveys between 1993 and 2001.

In the present study, 80 subjects had COPD (GOLD
stage 2—4) confirmed by spirometry and no practice
record of either asthma or COPD, but 17 of these
had received inhaled medication in the past year.
The failure to record either condition could have
been due to either labelling, or diagnostic error, or
both. A further 23 patients with COPD, confirmed by
spirometry, had a practice record only of asthma,
of whom 21 had received inhaled medication. In 14
patients there was a practice record of COPD but
spirometric results were normal and the patients
had no symptoms suggestive of COPD.

At the time of the study there was no
universally accepted standard reversibility
test or standardised dosing schedule for either
salbutamol or antimuscarinic bronchodilators.
The timing between dose administration and
post-bronchodilator spirometry was adequate for
the salbutamol dose but may not have been long
enough to fully reverse bronchoconstriction in
those subjects only sensitive to antimuscarinic
agents. As this is uncommon, only a very small
number of participants would have been affected
in this way and a longer time interval may have
had a wider negative impact on recruitment and
cost of the study.

The unwillingness of patients to report symptoms
may also have played a part in the apparent
underdiagnosis of COPD in these practices, with
patients accepting their symptoms as a part of
ageing or being due to smoking, thus making them
less likely to report symptoms to their doctor. This
is supported by the relatively low response rate to
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the invitation to participate. Less than one third of
those invited actually attended for spirometry and
the possibility of selection bias must be considered.
There were significantly more attenders than non-
attenders with likely OAD which would tend to
overestimate the prevalence of COPD—–although
more non-attenders than attenders smoked,
which would lead to an underestimate. It is
possible that the same factors lead to both a
reluctance to report symptoms and a reluctance
to participate in research regarding respiratory
health.

The study was carried out in only two practice
populations in one area in Manchester and may not
be representative of the UK as a whole, although
it is likely to represent areas with similar socio-
economic profiles. Comparison of these results with
other reported studies is difficult due to wide
variations in methods, definitions and populations
sampled [22]. Although it is generally agreed
that COPD is underdiagnosed and that perhaps
only 25—50% of patients with the condition are
known to their doctors [2,8,23,24], little objective
quantification has been undertaken and no figures
from British general practice have been published.
The present results show that their doctors knew
about only 36.8% of subjects with a spirometric
diagnosis of COPD, a similar proportion to a recent
Swedish study [25].

The under-recording of COPD identified in this
study could have important implications in terms
of missing opportunities to offer smoking cessation
advice, with all the attendant morbidity, mortality
and health care resource implications that this may
have. The patients whose diagnoses have not been
correctly recorded may also miss the opportunity
to receive regular review of symptoms and therapy
which may affect not only their symptoms but also
their health-related quality of life.

The new UK General Practice GMS2 contract
encourages correct diagnosis and follow-up of
COPD by rewarding spirometry with investment. It
remains to be seen if this system will help solve the

problems of under-recording of COPD and access to
spirometry.

Conclusion

There was an under-recording of COPD in these two
practices. Whether this was due to under-reporting
by patients, lack of (or faulty) diagnosis by the
doctor, or administrative recording problems, it has
important implications in terms of unmet need and
utilisation of resources. It remains to be determined
whether the recently introduced quality targets for
diagnosing COPD in UK primary care will improve
the situation.
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