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According to the World Health Organization (WHO), an estimated 3
million people die due to chronic obstructive pulmonary disease
(COPD) every year, making it the fourth leading cause of death in the
world.1 Around 90% of these deaths occur in low- and middle-
income countries, with India and China alone estimated to account
for 66% of total global COPD mortality.2 By 2020, it is anticipated
that COPD will become the third leading cause of death in the
world.1 The largest number of deaths will be in the South East Asian
region, where mortality due to COPD is expected to grow by 160%,3

totalling more than the combined numbers of deaths due to malaria,
tuberculosis and HIV/AIDS.   

However, these data may well underestimate the problem. Tan et
al.4 estimated COPD prevalence in the Asia Pacific region to be 6.3%,
compared to the rate of 3.9% extrapolated from WHO data.
Similarly, COPD prevalence in China was found to be 2.5 times
greater5 than that estimated by WHO. Despite this apparently huge
burden, there are few good quality epidemiological studies on COPD
prevalence in South East Asia. For several decades the major health
burden has been communicable diseases such as tuberculosis,
malaria and HIV/AIDS; governments, lay people and physicians have
been slow to recognise the impact of COPD. Yet with the increasing
morbidity and mortality from COPD – which has already overtaken
most communicable diseases as a leading cause of death – there is
now a need for more intensive research and analysis of the

epidemiology of COPD in this region.
In this issue of the PCRJ, McKay and colleagues report a systematic

review on the prevalence of COPD in India.6 India is one of the largest
countries in Asia with an estimated population of over 1.2 billion,
where small increases in the percentage prevalence of a disease can
translate into large increases in the number of cases. This huge
population is exposed to a large number of COPD risk factors. Tobacco
smoking rates in India vary from 13.3% to 59.5% amongst men and
0.2% to 22% amongst women.7 Around 70% of smokers in India
smoke ‘bidis’ instead of cigarettes, which contain crude tobacco
(0.15–0.25g) loosely packed in hand-rolled dried leaves of tendu
(Diisopyros melanoxylon). The smoke from bidis contains 5 times more
tar than the smoke from cigarettes, making bidi smoking a far greater
risk factor for COPD than cigarette smoking.8 But more importantly,
over 70% of homes in India use biomass fuel for cooking and heating,
which again poses a greater risk factor for COPD than tobacco
smoking.9 The prevalence of other risk factors such as early childhood
lower respiratory tract infections, post-pulmonary tuberculosis,
chronic poorly controlled asthma, poor socioeconomic status and a
growing ageing population is also very high. 

McKay et al. reviewed a total of 16 papers on COPD prevalence
published from 1980 onwards. Disappointingly, they could not
identify a single study that provided a rigorous estimate of COPD
prevalence using a relatively standard spirometry-based definition, and
were therefore unable to perform a meta-analysis.6 Five of the 16
studies examined the prevalence of chronic bronchitis as a surrogate
for COPD using validated questionnaires, while the remaining studies
defined COPD using less traditional and non-standard methods. The
results of this study beg some important questions: 
• What are the standard research tools and methodology needed to

define COPD in population studies? 
• And why has a country like India not been able to conduct such a

study?
Unlike asthma (a term coined by Hippocrates over 3000 years

ago), COPD is a relatively new disease that has undergone remarkable
changes in its terminology over the last 350 years. In the early 1800s,
the terms ‘bronchitis’ (introduced by the British physician Charles
Badham) and ‘emphysema’ (introduced by the Frenchman Laennec)
were proposed. For the next 100 years ‘emphysema’ was used largely
by American physicians, and ‘chronic bronchitis’ by the British, and in
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later years this confusion was compounded by the use of additional
terms such as chronic airflow limitation (CAL) and chronic obstructive
airways disease (COAD). In 1965, Briscoe argued that this confusion
should end, and the term ‘chronic obstructive pulmonary disease’ or
‘COPD’ was formally approved.10

The next major challenge was to define COPD, a process which
evolved slowly compared to the rapid advances that took place in our
understanding of the disease pathogenesis and its clinical
characteristics.11 Most definitions included the presence of (largely
non-specific) respiratory symptoms and histopathological changes,
neither of which were useful for epidemiologists carrying out COPD
population studies. For many years the respiratory health
questionnaire designed by the British Thoracic Society (“presence of
productive cough lasting for more than 3 months during 2
consecutive years”) remained the main epidemiological tool to define
the prevalence of chronic bronchitis as a surrogate for COPD in
population studies. It was soon realised that this tool was neither
sensitive nor specific for diagnosing COPD.

After the success of the Global Initiative for Asthma (GINA), the
Global Initiative for Obstructive Lung Disease (GOLD) was launched in
1997. Its primary objectives were to streamline the definition of COPD
and offer guidelines on diagnosis and management to physicians
worldwide. The first GOLD consensus report was published four years
later.12 For the first time, spirometry was recommended as the gold
standard diagnostic test for COPD, though there was an additional
category of patients (called GOLD stage 0) that had respiratory
symptoms commensurate with COPD despite having normal
spirometry. But in 2006, the GOLD committee excluded this category.
Presence of airflow limitation was now the sole defining criteria for
COPD.

The Burden of Obstructive Lung Disease (BOLD) was formed in
2002 to set quality standards for defining COPD in epidemiological
studies.13 The BOLD Committee recommended the use of a respiratory
questionnaire and good quality spirometry to determine the presence
of COPD. Consistent with the GOLD guidelines, it recommended
using a post-bronchodilator FEV1/FVC ratio of < 0.7 to diagnose
COPD. Until the GOLD guidelines were introduced, spirometry was
rarely used to study the prevalence of COPD – and even when it was,
many studies lacked quality assurance measures and used only pre-
bronchodilator values; a significant number of asthma patients were
therefore falsely labelled as having COPD. Spirometry has remained a
poorly used diagnostic tool in most countries across the world. In
India, up to 70% of patients with COPD have never had a spirometry
test (personal observation). The need for post-bronchodilator
spirometry in epidemiological studies requires training of field
workers, not only to perform spirometry according to ATS/ERS quality
standards but also to administer short-acting bronchodilators via
inhalers. Despite all these challenges, the BOLD study has now been
conducted in 21 countries across the world. This has not only helped
us understand the burden of COPD using standardised, validated
tools, but has also given us an opportunity to compare prevalence
rates between different countries.

However, new challenges have emerged. BOLD defined COPD as
a post-bronchodilator FEV1/FVC ratio of < 0.7, in accordance with
GOLD, as well as the American and European Respiratory Societies,14

Canadian Thoracic Society15 and the British NICE guidelines.16 But the
fixed FEV1/FVC ratio of < 0.7 has been criticised because it
underdiagnoses COPD in younger shorter patients and over-diagnoses

COPD in older taller patients.17,18 To overcome these issues, use of the
lower limit of normal (LLN) FEV1/FVC ratio (i.e. subjects below the 5th
percentile of the predicted FEV1/FVC value for their race, gender, age
and height) was recommended by the ATS and ERS in 2005 as the
defining criterion for COPD.19 Another major limitation is that a post-
bronchodilator FEV1/FVC ratio < 0.7 may occur in other respiratory
disorders such as long-standing asthma and bronchiectasis. This has
led to the recommendation that spirometry be used with caution for
disease diagnosis, and that the term ‘COPD’ should only be used in
the appropriate clinical (diagnostic) context.20 This issue is particularly
important in epidemiological studies in developing countries, where
undiagnosed or poorly treated asthma and bronchiectasis secondary
to tuberculosis and other respiratory infections may be more
prevalent.  

Over the last seven years, debate has continued on which COPD
diagnostic criterion is the best – the post-bronchodilator fixed
FEV1/FVC ratio < 0.7, or the LLN FEV1/FVC ratio. BOLD, ATS and ERS
have subsequently revised their guidelines to use the LLN criterion. Yet
recent evidence suggests that the LLN criterion not only
underestimates COPD,21 but also excludes a substantial population
with important clinical manifestations and a high consumption of
health care resources.22,23 And if the LLN criterion has to be used,
should it be pre-bronchodilator or post-bronchodilator? Pre-
bronchodilator LLN values overestimate COPD prevalence by 31%
compared to post-bronchodilator LLN values.24 The ERS Task Force has
recently recommended using post-bronchodilator LLN values to define
COPD.25 In addition, the LLN criterion depends on reliable reference
values derived from the healthy local population; many countries
don’t have their own reference values for spirometry, and even if they
do, they are in all likelihood based on values obtained from
asymptomatic never-smokers. In populations such as the Asia Pacific
region, where smoking is not the overwhelming cause of COPD, the
‘apparently healthy population’ may include many who suffer from
asymptomatic undiagnosed airflow limitation due to factors other
than tobacco smoking, which may lead to significant underdiagnosis
of true COPD in these population studies. 

Since many countries lack reliable locally-generated predicted
values for spirometry, and given the other issues associated with the
LLN criterion, the GOLD guidelines have continued to define COPD
using the fixed post-bronchodilator FEV1/FVC ratio < 0.7, whilst
acknowledging the fact that it underdiagnoses and over-diagnoses at
extremes of adult age. As Mannino comments: “Splitting hairs over
the most precise definition of COPD while many people with disease
are undiagnosed and untreated because primary care providers are
confused by the multiplicity of these definitions, is a disservice to
patients and the medical community…”.26 Whether we use the fixed
ratio or the LLN, each has its own drawbacks and limitations.
However, the major concern is that the difference in prevalence rates
of COPD between these two criteria may be as high as 200%.24,27

Irrespective of which criterion is used in the future, we still have to
accept that we are only diagnosing fairly advanced COPD. Early or
mild COPD, which primarily starts as a disease of the small airways,
cannot be diagnosed either by the fixed ratio or the LLN criteria. We
will therefore be missing a substantial number of patients who might
otherwise benefit from early diagnosis, early preventative strategies
and even early therapeutic interventions.

There are many challenges in determining the true prevalence of
COPD in population studies. To summarise, these include: 
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• A lack of awareness about COPD amongst healthcare policy
makers, clinicians, medical researchers and lay people. There is a
real need to conduct high quality COPD prevalence studies 

• COPD is a relatively new term for an old disease that has evolved
after an identity crisis. There is still a grey area about what ‘COPD’
actually means. 

• Performing post-bronchodilator spirometry requires specialised
training and a good quality assurance programme. There are
logistical challenges if prevalence studies have to be conducted in
remote areas that are not easily accessible 

• There is poor consensus regarding which spirometric criterion
(fixed ratio or LLN) should be used to define COPD. Both have
their drawbacks, and produce prevalence rates that may differ by
up to 2-fold 

• The current spirometric criteria are poorly specific for COPD and
will identify individuals with other respiratory disorders such as
chronic asthma and bronchiectasis 

• Both currently used spirometric diagnostic criteria do not diagnose
early or mild COPD. 
What about the future? Unless reliable epidemiological data is

generated from countries across the world, especially from the South
East Asian region, health policy makers will not be able to take
appropriate decisions regarding effective preventative and
management strategies for COPD. In order to generate this
information, countries like India will have to follow currently accepted
(albeit imperfect) diagnostic guidelines. The BOLD protocol is currently
the most acceptable methodology to define COPD prevalence in
different countries, and this is currently being studied in four cities
across India. In the meantime, clinicians, epidemiologists and
researchers must strive to work towards a definition of COPD that
should be unambiguous, unbiased and reproducible in different
settings. It should also be simple to use, capable of identifying most if
not all patients likely to suffer from the disease, and be able to exclude
other respiratory conditions with airflow obstruction. It is only then
that we will understand the true burden of COPD, which will help
drive appropriate policy decisions at local, national and global levels to
reduce the morbidity and mortality that COPD currently poses to
mankind.
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