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ABSTRACT: Chronic obstructive pulmonary disease (COPD) and asthma are major
health problems, the number of patients with these diseases is still rising and only
25–50% of these patients are known to their doctors.

Lung function gradually decreases in COPD and asthmatic patients during their
lives. Due to adaptation of the patients or due to the doctor being unaware of the
symptoms, COPD is often diagnosed late in its course and when finally diagnosed, lung
function is often relatively poor. Underdiagnosis and consequently undertreatment
might play an important role in the increase in morbidity and mortality as a result of
COPD and asthma. Early detection and treatment might improve the long-term
prognosis of these patients and this secondary prevention may also prevent irreversible
loss of function.

The identification of patients is useless if no effective preventive measures are
available. In asthma, inhaled corticosteroids have been shown to have distinct effects on
the progression of the disease. However, in COPD inhaled corticosteroids have only
been shown to have some effects and the long-term effects on lung function have been
disappointing. At present, the most effective treatment available for COPD is the
cessation of smoking. It appears that a smoker at risk of developing COPD is more
motivated to stop smoking than someone who is not at risk and this may help a
physician in encouraging an attempt to quit.

General practitioners appear to be already using this knowledge, as they seem more
likely to advise smokers to quit smoking if they perceive their problems to be smoking
related.
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Chronic obstructive pulmonary disease (COPD)
and asthma are major health problems and the world-
wide number of patients with these diseases continues
to rise [1–5]. According to the Global Burden of
Disease Study, 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. For deve-
loping countries, COPD is expected to be the fourth
leading cause of disability for males and the third for
females in 2020 [6]. Prevalence ranges from 10%, for
objective signs of COPD or asthma in the general
population [1], to 26% for chronic airflow obstruction
in patients aged ¢45 yrs [3], depending on the criteria
used. Only 25–50% of these patients are known to
their doctor [1, 4]. The decrease in lung function in
patients with COPD (and to some extent in patients
with asthma) is gradual during their lives. Due to
patients adapting to this gradual decrease [7–9] or
due to the doctor not being aware of the symptoms
and risk factors, COPD is often diagnosed late in
its course [4, 7]. In the developing world, lack of
resources, diagnostic facilities and physicians working
on a community level, often constitute an even greater
obstacle in establishing an early diagnosis. As a
result, lung function is often relatively poor when

first diagnosed and the forced expiratory volume in
one second (FEV1) is sometimes v50% of the pre-
dicted value [10, 11].

Is underdiagnosis a real problem in daily care?

The increase in asthma and COPD incidence seems
to apply to both the number of diagnosed and undiag-
nosed (as yet) patients [1, 12] (fig. 1). Underdiagnosis
and consequently undertreatment may play an impor-
tant role in the increase in morbidity and mortality as
a result of asthma or COPD [11–14]. Early detection
and treatment might improve the long-term prognosis
of these patients [2] and this secondary prevention
may also prevent irreversible loss of function [15]. It is
not clear what causes underdiagnosis, in other words
whether it the physician or the patient who is to blame
[16]. Is underdiagnosis of asthma caused by the phy-
sician who does not adequately interpret the symp-
toms presented to him or her, or is it caused by the
patient who does not actually present his or her
symptoms to the physician? If the latter aspect plays a
role, it is not clear why a patient does not present his
or her symptoms [17–19].
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The Asthma Insights and Reality in Europe study
has shown that currently there are major deficiencies
in respiratory practice [20]. For example, delays in
diagnosis are common [21] and lead to inappropriate
treatments being given. In other cases, severity is
underestimated with the result that preventive therapy
is under-used [22, 23]. One study showed that 74% of
patients admitted to hospital with severe asthma could
have had the admission prevented by different prior
care [24]. Already, in the early 1980s, it was estab-
lished that nearly 90% of deaths due to asthma involve
avoidable factors [25].

What could be the reason for underdiagnosis?

It seems that the majority of patients with a
decreased FEV1 do not complain of any bronchial
symptoms [1]. In particular, the slowly progressive
nature of COPD appears to lead to diminished aware-
ness of signs of disease. For instance, a smoker9s
cough each morning or a decreased exercise tolerance
in daily activities are both perceived as normal pheno-
mena, accepted during the accumulating years of
gradual deterioration. As a result, patients remain
unknown to their general practitioner (GP). In addi-
tion, the subjects who do present with respiratory
problems and have a reduced lung function are not
always recognised. In this group the interpretation of
the presented complaint has presumably been the
wrong one. In looking for possible causes of under-
diagnosis of asthma/COPD, the current authors have

observed previously that the problem is mainly due to
patient factors and only partly to factors related to the
GP [26] (fig. 2). Consequently, these observations
signify that only a minority of the total group of
subjects with symptoms can potentially be diagnosed
by the GP.

Perception seems to determine, at least in part, the
presentation of symptoms to the GP [26]. Of a group
of subjects with bronchial obstruction who did visit
the GP for airway symptoms, 6% had a poor percep-
tion of dyspnoea, while in subjects who did not
visit the GP in spite of a bronchial obstruction, this
percentage was more than four times as high, i.e. 26%
(fig. 3). It could be argued that poor perception of
dyspnoea is a probable cause of underpresentation by
patients, so neither the physician nor the patient is to
blame for the underdiagnosis of asthma in the general
population.

While methods of classifying COPD largely depend
upon spirometric measurements, disability is only
weakly related to measurements of lung function.
Therefore, the need for a simple and standardised
method of categorising disability in COPD has
emerged [27]. In research, the influence of dyspnoea
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Fig. 1. – Prevalence of asthma and chronic obstructive pulmonary
disease (COPD) in the general population in 1977 (past) and 1992
(present). p: known (registered) morbidity; h: unknown (regis-
tered) morbidity. Data taken from [1].

Fig. 2. – a) Presence of obstruction and symptoms (p, 7%) in the
general population (n=1,150). b) From a), the 7% of subjects with
obstruction and symptoms (n=86) who presented their symptoms
(q, 34%) or who did not present their symptoms to the general
practitioner (GP) (&, 66%). From b), the 34% of subjects who
presented symptoms that were diagnosed by the GP (&, 79%) and
not diagnosed (u, 21%). Data taken from [26].
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on health-related quality of life using disease-specific
questionnaires has been identified, but these tools
are not fit for clinical use. However, factor analysis
has demonstrated that clinical dyspnoea ratings, such
as the Medical Research Council dyspnoea scale or
the Baseline Dyspnoea Index, may well be a substitute
for these in cross-sectional assessment [28]. Thus,
these simple tools to adequately detect dyspnoea,
which are not time consuming, are available and ready
for clinical use.

It has been pointed out before that underdiagnosis
of asthma is a large problem not only in adults but
also in children [29, 30]. This justifies the further study
of more active screening or case finding of asthma in
risk groups in general practice [29].

Should asthma/chronic obstructive pulmonary disease
be diagnosed earlier?

There is no sense in screening or case finding if no
effective preventive measures are available. In this
respect a distinction between asthma and COPD must
be made. In asthma there is good evidence that early
treatment with inhaled corticosteroids is effective
[2, 15] and that postponing this treatment might
cause deteriorating (irreversible) effects in terms of
inflammation [15]. Whether this could be extrapolated
to irreversible effects on lung function (fig. 4) is not
clear. Even in nondiagnosed subjects with early indi-
cations of asthma, inhaled steroid treatment has
shown to be useful [31]. However, in COPD only
high-dose inhaled corticosteroids have been shown to
have an effect (particularly in more severe obstruction
with more exacerbations) [32, 33], but the long-term
effects on lung function have proven disappointing
[33, 34]. The most effective treatment for COPD
available at the moment is smoking cessation. There is
mounting evidence that the rate of development of
COPD can be reduced when patients at risk of
developing the disease stop smoking. Moreover,

there is also good evidence that smokers are much
more motivated to stop smoking when they know that
they are at risk of developing a chronic lung disease.
The first indications came from a study using a
longitudinal cohort, which showed that subjects who
continued to smoke had a much steeper decline in
lung function than those who stopped smoking, while
smokers who stopped smoking had a steeper decline
than never smokers [35]. Important evidence has come
from the Lung Health Study [36], which confirmed
that smoking cessation could reverse the steep decline
in lung function. Further follow-up showed that
attempts to quit smoking could prevent loss of lung
function, especially in patients with mild COPD [37].
It also resulted in fewer respiratory symptoms after
prolonged abstinence [38]. It is widely known that it is
difficult to get smokers to quit. However, there are
clear indications that smokers are much more intrin-
sically motivated to stop smoking if they realise that
their respiratory complaints are caused by smoking
and that they are at risk of developing COPD [39] or
other smoking-related diseases [40].

When a smoker with a severely declined lung func-
tion stops smoking, he/she will not recover lost lung
function, but the subsequent decline in lung function
is likely to revert to normal [11]. Smoking cessation in
an early stage of the disease has been demonstrated to
improve prognosis [11, 35, 36]. There are even indica-
tions that the cessation of smoking in an early phase
of COPD is more effective than in a later phase [41]
(fig. 5). However, not all smokers develop COPD:
only 24–47% of all smokers develop airflow obstruc-
tion, depending on the number of cigarettes smoked
per day [11]. The knowledge that a smoker at risk of
developing a smoking-related disease is more moti-
vated to stop smoking than someone who is not at risk
[39] might help a physician in encouraging an attempt
to quit. It seems that GPs are already using this
knowledge, as they seem more likely to advise smokers
to quit smoking if they perceive symptoms to be
smoking-related.
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Fig. 4. – The (theoretical) progression of asthma, in terms of
decline in lung function, when treatment with inhaled cortico-
steroids is initiated early (??????), when it is postponed (----) or
when it is not used at all (––). Arrow indicates (irreversible) loss
of lung function when treatment is postponed.
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Fig. 3. – Per cent of patients with airflow obstruction who did or
did not present their symptoms to the general practitioner (GP) in
relation to poor (h) and good (p) perception of dyspnoea. Data
taken from [26].
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What is a feasible detection method in primary care?

Screening the general population for respiratory
symptoms and lung function has been shown to be an
effective method for detecting subjects with a mildly
but persistently impaired lung function at an early
undetected stage of the disease [12]. When compared
to other diseases, the cost per detected case is even
relatively cheap [12] (table 1). In the daily routine of a
general practice, however, screening the general
population is not a feasible option. Thus, selecting is
mandatory if one wishes to trace patients in general
practice.

Case finding of COPD in general practice is clearly
a more realistic approach than screening. But what
criteria should be used for case finding, is it a feasible
method for general practice and how should patients
be selected? Since smoking is the most important risk
factor for developing COPD and smoking cessation is
the most effective intervention at every stage of the
disease, the first step should be to select smokers. In a
recently published study the current authors found
that in a random group of smokers visiting the general
practice, one patient at risk of COPD (defined as an
obstructed FEV1 ofv80% pred) was found for every
five to six smokers tested [42]. This positive predictive

value of 18% was increased to 27% when this was
restricted to coughing smokers. This means that
approximately four people have to be tested for every
coughing smoker at risk found. The positive predictive
value of at least two of the symptoms from the list of
coughing, dyspnoea and wheezing was only slightly
higher, namely 29%, which means that there is only
some additional value in asking for other symptoms
than coughing.

The authors also evaluated the time required for
assessment in these surgeries. The mean time needed
for an adequately performed spirometry wasy4 min.
The mean time needed for detecting one patient
with an FEV1 v80% in a group of smokers ranged
12–23 min, depending on the selection criteria used.
However, a higher efficiency of detecting patients also
means a larger number of persons at risk who are not
detected. On the basis of these results and considera-
tions of time efficiency, one could recommend testing
all smokers who suffer from chronic coughing. It
would then take y15 min of the practice assistant9s
time to find one case of a patient at risk of developing
COPD.

Obviously, case finding depends on the quality of
spirometry performed. Apart from the practice assis-
tants9 performance, the quality of the spirometric
curve also depends on the device used and on the
patient9s co-operation. After a half-day training ses-
sion, 84% of the spirometric curves obtained appeared
to be of sufficient quality to determine FEV1 [42],
according to American Thoracic Society criteria [43].
FEV1 measurements in general practice can be per-
formed by the practice assistant, after a relatively brief
instruction and training session [44].

The answer to the question if and when case finding
of patients with airflow obstruction who are not
known to their doctor is feasible depends on several
factors, as follows: the way subjects are selected, the
time needed to perform the assessment, the availa-
bility of skilled staff, the quality of the assessment,
the availability of a suitable spirometer, the doctor9s
knowledge, a suitable room and, of course, a co-
operative patient. Case finding of COPD seems to be a
suitable method in general practice. Fifty years ago, it
was thought unrealistic to let practice assistants mea-
sure blood pressure. Nowadays there is no longer any
doubt about the ability of practice nurses or assistants
to measure blood pressure adequately. By testing one
coughing smoker a day, one or two patients at risk
will be found every week. All these patients are at high
risk of developing COPD. They should be carefully
followed up and at least be encouraged to give up
smoking.

When respiratory symptoms develop, the link with
smoking habits should be made without restraint. As
mentioned previously, successful cessation will be
reached more easily when the patients present with
symptoms. It is therefore imperative that compu-
terised practice registration systems are incorporated
with practical modules of smoking history, results of
lung function testing and current smoking status. The
GP will thus be facilitated in encouraging smoking
cessation in patients at high risk of developing COPD.
In practical terms, this strategy starts with registering
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Fig. 5. – Per cent abstinence after 7 weeks of treatment with bupro-
pion (h) or placebo (p) in different stages of chronic obstructive
pulmonary disease (COPD) (according to the Global initiative for
Chronic Obstructive Lung Diseases). Modified from [41].

Table 1. –Cost per detected case in screening programmes

Disease Cost per detected case J

Hypertension 127
Abdominal aortic aneurysm 508
COPD/asthma 573
Hypercholesterolaemia 1117
Prostate cancer 4060–6598
Breast cancer 5786–23753
Glaucoma 13196
Down9s syndrome 50755
Cystic fibrosis 63951–317219
HIV 125872

COPD: chronic obstructive pulmonary disease; HIV: human
immunodeficiency virus.
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smoking habits in every patient enlisted. Ideally, this
registration should include current smoking status and
pack-years, results of lung function testing and exa-
cerbations over the years. With this in mind, the con-
sensus statement from the US National Lung Health
Education Program recommends the widespread use
of office spirometry by primary care providers for
patientsw45 yrs old who smoke cigarettes and also for
patients with respiratory symptoms such as chronic
cough, episodic wheezing and exertional dyspnoea, in
order to detect airway obstruction due to asthma or
COPD. This new type of spirometry, office spirome-
try, allows lower instrument cost, smaller size, less
effort to perform the test, improved ease of calibration
checks and an improved quality-assurance programme
[45]. In automatic registration systems it is possible to
alert the user when the information has become
outdated, which is especially useful in patients who
visit their physician only at infrequent intervals. Such
systems should enable the physician or assistant to
keep track of smoking history, just as the record of
each patient shows a history of past illnesses. In this
way, respiratory symptoms can be linked directly
to high-risk smoking habits, potentiating a more
powerful approach to promote smoking cessation.
Conversely, it is of particular research interest to
routinely report the smoking status on the death
certificate, as many national monitoring systems seem
to underestimate the hazards of tobacco [46].

What can be expected in the future with regards to
the burden of asthma and chronic obstructive

pulmonary disease?

As mentioned previously, the prevalence of COPD,
in particular, is expected to grow; COPD will be the
fifth leading cause of disability and the third leading
cause of death in the coming decades [6].

On the basis of different theoretical scenarios, the
effect of smoking and smoking cessation on costs due
to smoking in 2010 in the Netherlands has been
estimated [47].

In this study, three different scenarios considering
the impact of smoking cessation on the development
of COPD were modelled (table 2): 1) a reference
scenario which primarily predicts the impact of
ageing, 2) an "attainable" smoking reduction scenario,
and 3) an "extreme" smoking reduction scenario.

Figure 6 shows that the reference scenario predicted
the costs to increase by 60% in 2010. COPD pre-
vention as modelled in the second scenario reduced
the projected cost increase from 60 to 57%. In the
third scenario there was only a 48% increase. This
indicates that even an extreme smoking reduction
scenario will not lead to direct large effects in health
economical terms. It will only have an impact on the
very long term both on morbidity and on total
healthcare costs, which makes the intervention diffi-
cult as (health) politicians normally think in short-
term and not in long-term effects.

Considering that COPD is one of the main diseases
in the Western world and that it will continue to
increase (while mortality rates for cardiovascular
diseases seem to show a declining trend), smoking
cessation will become even more important than it
already is, although the effects on costs will need a
larger period to become apparent.

In the developing world, efforts of major tobacco
companies to increase their markets have been enor-
mous in the past few years, and this will most certainly
lead to alarming smoking prevalences in the large
populations of Asia, Africa and Latin America. In
China, with 20% of the world9s population smoking
30% of the world9s cigarettes, massive retrospective
and prospective studies have been undertaken to
predict the development of deaths attributable to
tobacco use. On the basis of current smoking patterns,
the number of tobacco deaths in China is estimated to
rise from 0.6 million in 1990 to about 3 million deaths
a year by the middle of the century [48, 49]. These
predictions of a large increase in tobacco-attributable
mortality were supported by case-controlled data from
Hong Kong, where cigarette consumption reached its
peak 20 yrs earlier than in mainland China. In 1998,
tobacco caused 33% of all male deaths at ages
25–69 yrs in Hong Kong [50].

What these studies are telling us is that the future

Table 2. –Scenarios of the impact of smoking: a reference
scenario, an attainable and an extreme reduction scenario

Additions to reference scenario

Attainable
reduction

Extreme
reduction

Decrease in starting 20 40
Increase in quitting 14 in 1998 14 in 1990

In later years 2 7
Smokers in 2010 20–25 8

Data are presented as %. Data are reproduced with
permission from [47].
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Fig. 6. – Per cent costs due to the increase in asthma/chronic
obstructive pulmonary disease in the Netherlands in three differ-
ent stop smoking scenarios: reference scenario (p); attainable
reduction scenario (h) and extreme reduction scenario (q). GP: gene-
ral practitioner. Figure reproduced with permission from [47].
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focus should be worldwide. If current smoking pat-
terns persist it has been estimated that by y2030
cigarettes will cause 3 million deaths a year in the
western world, as opposed to 7 million deaths yearly
in the developing world [46].
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