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Chronic airflow obstruction (CAO) does not mean chronic obstructive pulmonary disease (COPD) but it
is one of its defining characteristics [1]. According to the global strategy for diagnosis, management and
prevention of obstructive lung diseases, COPD is usually caused by significant exposure to noxious
particles or gases. The report highlights that airflow obstruction in COPD is the result of complex
interactions between exposures (mainly smoking, biomass fuels and occupational dusts) and host factors,
and postulates that COPD could be a relatively specific and separable disease in nosological terms.
In epidemiologic studies there are a wide variety of definitions of COPD, as well as measurements of it
and of its risk factors, making comparison difficult [2]. Since airflow obstruction assessed by spirometry is
an objective measure, and given that we are looking for comparability, persistent post-bronchodilator
airflow obstruction (assumed to be CAO) is accepted as an epidemiologic definition of COPD. However,
airflow obstruction is only one of the traits of COPD and people included in epidemiologic studies under
this functional definition are an extremely heterogeneous group, where many diseases and conditions
different to COPD are likely to have been included [3, 4]. Beyond the controversy about which diseases,
syndromes or pathological conditions should and should not be included under the term COPD, these
concepts are important for understanding that risk factors established in epidemiologic studies of CAO in
people older than 40 years might not exactly be risk factors for COPD (a term better used in an
appropriate clinical context [5]), and for interpreting the results of population studies on CAO and COPD.
In this issue of the European Respiratory Journal (ERJ), TOWNEND et al. [6] present the results of an
interesting study aimed at evaluating the possible association between poverty and CAO. Adjusting by age,
sex, body mass index (BMI), smoking, passive smoking, dusty job, family history of breathing problems,
childhood hospitalisation for breathing problems, history of asthma, open fire exposure (>20 years) and
history of tuberculosis (TB), the wealth score was directly related to forced expiratory volume in 1 s/forced
vital capacity ratio (FEV1/FVC). In the same way, the prevalence of obstruction (FEV1/FVC < lower limit
of normal (LLN)) fell by approximately 9% for each point of increase in the wealth score. These findings
mean that poverty is independently associated with CAO and is a strong predictor of its presence.
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This paper is part of the Burden of Obstructive Lung Disease (BOLD) study, the largest initiative in the
world on prevalence and risk factors associated with CAO and COPD [7, 8]. The sample of 9255 adults
was taken from 12 sites belonging to 11 countries. The authors recognise that although the sites covered a
broad range of socio-economic conditions, they could be biased towards low-resource ( poor) sites.
However, taking into account that poverty was evaluated at an individual level, with a wide range of scores
among a significant number of the participants, this does not seem to be a strong limitation.
One concern could be the method used for evaluating poverty in this study, which is based only on the
ownership of ten household assets. In general terms, poverty can be measured by income, expenditure or
consumption, or by various combinations thereof. The Multidimensional Poverty Index proposed by the
Human Development Program includes three dimensions: health, education and standard of living
(evaluated by household cooking fuel, toilet, water, electricity, floor and assets). An alternative approach to
poverty which is frequently used in health studies is the assessment of socioeconomic status (SES), a
composite measure of a person’s economic and social position generally based on income, occupation,
education level, and home and neighbourhood conditions and environment [9]. Although some authors
have questioned the assets-based methods [10], the wealth score used in Townend’s study has shown close
correlation with the education level and gross national income per capita of the country [11].
Several studies have also shown a strong correlation between low SES (assumed to be poverty) and a
higher prevalence of CAO/COPD, as well worse outcomes for COPD [12, 13]. Environmental risk factors
for developing COPD, including tobacco smoking, occupational pollutants, and outdoor and indoor
pollution exposure (mainly biomass fuels) [12] are more common in low SES people. Previous reports
from the BOLD study and on the Global Burden of Disease programme have shown that poverty is also
related to restrictive ventilatory defect and higher mortality from COPD [14, 15].
Smoking, dusty job conditions, TB and asthma, all of which were significantly associated with obstruction
in the Townend study, have also been associated with low SES and poverty [12]. Although the poorest
people cannot afford tobacco products, and the association between income and smoking is complex, in
general there is an inverse relationship between income level and the prevalence of tobacco use and its
related consequences [16]. SES based on occupation has been related to COPD prevalence: manual
workers and non-manual assistants (assumed to be lower SES) having a significantly higher prevalence of
COPD than professionals [17]. TB, a disease clearly related to poverty, has been strongly associated with
the development of CAO [18]. However, as a specific disease, the obstructive disease associated with TB
might not be included under the umbrella of the term COPD. It has been reported that asthma prevalence
is higher in groups of lower SES [19] and that chronic exposure to a low-income environment from birth
is also associated with the development of persistent asthma [20].
Taking into account the fact that household use of solid fuels is one of the indicators most frequently
included in multidimensional scales of poverty, and one of the main contributors to indoor air pollution
in developing countries, it is noteworthy that there was no association between obstruction and open fire
exposure (⩾20 years) in this study, like previous BOLD publications [8]. Conversely, other
population-based studies, such as the PREPOCOL (Prevalencia de EPOC en Colombia) study [21], and
case-control studies consolidated in systematic reviews and meta-analysis [22], have shown a significant
association between solid fuel exposure (including biomass) and CAO/COPD. These contradictory results
could partially be explained by the lack of standardisation in measurement of long-term exposure to
biomass fuels in cross-sectional studies and the lack of knowledge of the exposure-response curves [23].
Since poverty and low SES cannot cause CAO or COPD per se, the main challenge to be derived from
these studies and that of Townend is to explain which factors underlying poverty and low SES are the real
causes or conditioners of CAO or COPD in people older than 40 years. It is inferred that other factors
additional to the confounders mentioned could explain CAO and either they were not included in the
analysis (not evaluated) or were not reliably evaluated. This is a limitation of cross-sectional studies that
base most of their information on self-reports. The authors properly recognise this limitation.
Probably the most difficult factors to evaluate in this type of study ( performed with people ⩾40 years old)
are the prenatal or perinatal conditions and the childhood diseases and exposures that can be related to
early development of airflow obstruction and low adult pulmonary function and CAO [4, 24–26]. These
include maternal events and exposures, genetic constitution, low birth weight, early asthma, respiratory
infections and early exposure to indoor and outdoor air pollution. Some of these factors can also be
associated with poverty or low SES [12, 24]. It is clear that current poverty, as assessed by TOWNEND et al.
[6], does not imply poverty at prenatal or childhood stages, but it is the most probable situation.
Although low birth weight (LBW) is mainly associated in certain studies with restrictive impairment in
adulthood, and only weakly with airflow obstruction, several studies show an association between LBW (a
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condition clearly related to poverty) and the early development of asthma [27]. Maternal and early life
exposure to smoking and biomass fuels, two frequent conditions for people of low SES, are related to
LBW, higher risk of asthma [24, 28] and late airflow obstruction [29]. Early bronchial
hyper-responsiveness and asthma have also been associated with late airflow obstruction [12, 24, 30].
Genetic constitution could be influenced by maternal events and exposures that are more frequent at low
SES [24, 29, 31] and lower respiratory infections, mainly pneumonia, also occur more frequently in poor
children and have been consistently related to the development of COPD [32–34]. Some conditions
inherent to poverty, such as LBW, crowding, indoor air pollution, incomplete immunisation and
undernutrition, have been associated with an increased risk of lower respiratory infections in childhood.
Global urban air pollution levels have increased by 8% despite improvements in some regions, with the
highest urban air pollution levels being in low- and middle-income countries [35]. Although the evidence
is not consistent, some studies have shown an association between outdoor air pollution and the
development of COPD.
The results of the Townend study are a stimulus to investigate new factors and mechanisms, many of
which occur in the prenatal and early stages of life, related to the development of airway obstruction in
people (especially in developing countries) who are living in poverty or who were previously exposed to it.
The study is also an opportunity to encourage research on the better characterisation of pathologic
conditions that share CAO as a functional trait but which have significant differences, including diagnosis,
prognosis and management, to smoking-related COPD [36]. The use of a functional characteristic as the
only defining criterion of COPD (at the epidemiological level) or as the main diagnostic criterion of
COPD (at the clinical level) makes weak not only the definition of the disease in nosological terms but
also the use of the term clinical phenotype. In some cases, what we might be defining as a different
phenotype may correspond more appropriately to a different disease.
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