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Abstract

Background: Many countries in sub-Saharan Africa have the highest risk of developing chronic diseases and are the least able to cope
with them.

Aims: To assess the current knowledge of the prevalence and impact of asthma and chronic obstructive pulmonary disease (COPD) in
sub-Saharan Africa.

Methods: A literature search was conducted using Medline (1995-2010) and Google Scholar.

Results: Eleven studies of the prevalence of asthma in sub-Saharan Africa were identified, all of which showed a consistent increase,
particularly in urban regions. The data on asthma show a wide variation (5.7-20.3%), with the highest prevalence in ‘westernised’ urban
areas. Only two studies of the prevalence of COPD in sub-Saharan Africa have been performed. Nevertheless, COPD has become an
increasing health problem in sub-Saharan Africa due to tobacco smoking and exposure to biomass fuels. In most countries of sub-Saharan
Africa, 90% of the rural households depend on biomass fuel for cooking and heating, affecting young children (acute lower respiratory
infections) and women (COPD). This is the cause of significant mortality and morbidity in the region.

Conclusions: Asthma and COPD in sub-Saharan Africa are under-recognised, under-diagnosed, under-treated, and insufficiently

prevented. A major priority is to increase the awareness of asthma and COPD and their risk factors, particularly the damage caused by
biomass fuel. Surveys are needed to provide local healthcare workers with the possibility of controlling asthma and COPD.
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Introduction In developing countries, CRD and their risk factors — such as

Throughout the world, hundreds of millions of people of all ages ~ Smoking, air pollution, ~ allergen exposure, ~occupational
are affected by chronic respiratory diseases (CRD). The majority =~ €XPOSUre, severe childhood  respiratory infections, and
The prevalence of CRD is increasing in all parts of the globe, community, government officials, patients and their families, as
especially in children and older people. Three hundred million ~ Well as the media."** The standards of healthcare for chronic
people have asthma, 210 million people have chronic obstructive ~ disease management are inadequate in many countries in the
pulmonary disease (COPD), and 600 million have allergic rhinitis; ~ developing world where such diseases are prevalent. Health
millions of others have other CRD.? In 2005 there were 250,000  Systems are hampered by their inability to differentiate infectious
deaths from asthma and more than three million from COPD. ~ from chronic diseases.”® Diagnostic tests such as hand-held
Ninety percent of all COPD deaths were in low- and middle- ~ SPirometry or even peak flow measurements are only rarely

and will surpass AIDS/HIV in Africa.* limited and/or not affordable, particularly in rural areas.®'
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Impact of asthma and COPD in sub-Saharan Africa

Treatment for conditions such as asthma and COPD is focused on
ad hoc treatment of acute exacerbations instead of disease
management, including lifestyle factors and prevention of
exacerbations.” Data on CRD and related risk factors are scarce
or not available for most developing countries, and only few data
on morbidity and economic burden exist, particularly in sub-
Saharan Africa.” Information on causes of death among adults
in sub-Saharan Africa is essentially non-existent because death
certificates are often not issued.®
The depths of Africa
The continent of Africa has a huge range of climates, flora
and fauna, and represents the greatest diversity among its
people with more than 2,000 languages and cultures.
However, the health problems in developing countries in sub-
Saharan Africa sadly seem all too similar. The prevalence of
tuberculosis, malaria, HIV/AIDS, and severe infections in
young children is very high.” These diseases interact to cause
an epidemic of CRD.™ Not only does this region have the
highest burden of disease, it also has the weakest health
systems and workforces as well as the lowest per capita
income. The poorest people have the highest risk of
developing chronic diseases, and they are the least able to
cope with them.”™ Furthermore, many communities in sub-
Saharan Africa have to address other urgent priorities solely to
survive, including poor nutrition and housing, often provoked
by natural disasters or ethnic conflicts."

The aim of this paper was to assess the prevalence, impact
and risk factors of two specific CRD — asthma and COPD —in sub-
Saharan Africa.

Methods

Using Medline (1995-2010) and Google Scholar, we conducted
a literature search using the following terms: Africa, and each
country of sub-Saharan Africa specifically, asthma, COPD,
biomass fuel, indoor air pollution, risk factors, epidemiology and
prevalence, using 'AND’ and 'OR’ as combining terms for
exposure and outcome. The retrieved abstracts were manually
sorted, removing irrelevant and duplicated papers. References in
each of the identified papers were screened for any article not
identified in the original search.

Results

A total of 445 articles was obtained from the searches and 119
papers (research papers, editorials, reviews, original articles,
seminars and reports) relating to asthma and COPD in sub-
Saharan Africa were eventually identified: 32 on asthma, 18 on
COPD, 59 on indoor air pollution and 10 on primary healthcare,
with some overlap.

Prevalence of asthma

The few time trend studies of the prevalence of asthma and
other allergic disorders (e.g. International Study of Asthma and
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Allergies in Childhood (ISAAC) study) showed a consistent
increase, particularly in urban areas of middle income countries
in sub-Saharan Africa.®""* Figure 1 shows a world map of the
prevalence of clinician-diagnosed asthma based on the European
Community Respiratory Health Survey (ECRHS) and ISAAC
study.?'

In the poorer countries asthma appeared to be less common
in rural areas than in urban areas.” Eleven surveys of the
prevalence of asthma in sub-Saharan Africa were identified and
are listed in Table 1.17202230

People living in rural grasslands rarely if ever suffer from
allergic diseases and most of the local languages do not even
have words to describe these conditions.”*' The prevalence of
asthma varies widely between countries: Ethiopia 9.1%, Kenya
15.8%, Nigeria 13.0%, Mozambique 13.3%, and South Africa
20.3%.%** Asthma appears to be more severe in sub-Saharan
Africa than in affluent countries, although the latter have the
highest symptom prevalence.®* In countries where several
centres are involved in surveys, the prevalence of asthma is
generally highest in urban areas. In urban areas which have
become increasingly ‘westernised’, the prevalence is higher and
is similar to European countries.*® Owing to the projected
increase in the urban population in sub-Saharan Africa, it is
estimated that there may be an increase of at least 35% in the
number of people with asthma by 2025.2" In developed countries
children under the age of 15 years represent approximately 20%
of the population, whereas in sub-Saharan Africa these children
form approximately half of the population.” It must be
emphasised that most surveys on the prevalence of asthma in
sub-Saharan Africa were conducted among school children aged
6-7 years and 13-14 years; only three surveys were conducted
among adults (Table 1).

The wide variation in the prevalence of asthma is partly
explained by poverty, climate, exposure to tobacco smoke, viral
infection, air pollution, chemical irritants, helminth infections,
diet, and well-known allergens such as house dust mite,
cockroach, dog and cat dander, and even washing soap.?2*'3
Sensitisation to pet allergy, which was uncommon a decade ago,
is becoming consistently more frequent in urban areas.” A high
prevalence of asthma is also seen in countries with a very high
prevalence of HIV/AIDS and tuberculosis.?*

Relevance of helminth infections and gross national
income

Helminth infections, which are pandemic in sub-Saharan Africa,
are associated with an increased risk of bronchial
hyperresponsiveness and a decreased risk of a positive skin prick
test response.? Skin prick testing is a useful way of establishing
the allergens to which a person is sensitive, but is complicated by
the high prevalence of helminth infections which not only share
the common trait of elevated IgE with allergic disease but also a
general Th2 immune response. The relationship between skin
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Figure 1. World map of the prevalence of clinician-diagnosed asthma, based on the ECRHS and ISAAC study, reproduced

with kind permission from Masoli et al.”’
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Table 1. Surveys of the prevalence of asthma in sub-Saharan Africa

Study and country

Measurement

Magnitude

Calvert et al.??
2010, South Africa

Cross-sectional survey comparing 1651
urban and 1671 rural children 8-12 years
on EIB

Ascaris infection associated with increased EIB OR 1.62
(95% Cl 1.23 to 2.11) and decreasedpositive SPT, OR 0.63
(95% Cl 0.42 to 0.94)

Desalu et al.?

Asthma among adults (n=810) using ECRHS

Prevalence of asthma 15.2%, male:female ratio 2:1,

2009, Nigeria questionnaire in city of llorin current asthma 12.7% and physician-diagnosed asthma 2.0%
Addo-Yobo et al.”” Comparing atopy and EIB with urban rich (UR), EIB doubled among UR, UP and R from 4.2%,1.4% and
2007, Ghana urban poor (UP), rural (R) in 9-16 yr children 2.2% to 8.3%, 3.0% and 3.9%;sensitisation doubled from
in 1993 (n=1095) and in 2003 (n=1848) 10.6%, 4.7% and 4.4%to 20.2%, 10.3% and 9.9%
Zar et al.”® Video and written questionnaire comparing WQ wheeze 16-20.3%, EIB 21.5-32.5%, noct.cough 23.6-36.6%;

2007, South Africa

ISAAC | and ISAAC Il

5178 children in 1995 and 5037 in 2002
aged 13-14 yrs

VQ wheeze 6.5-11.2%, EIB 11.5-13.9%, noct.cough 11.6-19.2%

Ait-Khaled et al.*
2007, ISAAC Il

Video and written questionnaires in 16
countries in Africa (and 22 centres) on
prevalence symptoms asthma 13-14 yr
children

High asthma symptoms prevalence: Cape Town 20.3%,
Reunion Island 21.5%, Brazzaville 19.9%, Nairobi 18.0%,
urban Ivory Coast 19.3%; low prevalence asthma symptoms:
Yaounde 5.7%, Kinshasa 7.5%, Addis Ababa 9.1%

Mavale-Manuel®
2007, Mozambique
ISAAC

Video and written questionnaires prevalence
asthma from 6-7 yr children and 13-14 yr
students

Prevalence asthma 13.3% in both groups; in 6-7 yr EIB, noct.
cough and ever asthma: 11.4, 27.5 and 25.6%, most in suburban
areas; in 13-14 yr 28.3, 43.5 and 26.4%, most in suburban areas

Mavale-Manuel*
2006, Mozambique
ISAAC

Video and written questionnaire (VQ and
WQ) comparing 13-14 y children
(n=1614) in urban, sub-urban and rural areas

Prevalence current asthma VQ 11.9% and WQ13.3%; EIB 21.0%
(all areas); urban-suburban-rural: noct.cough 22.7, 27.1, 14.1%;
severe asthma 9.1, 12.3, 11.4%

Erhabor et al.?’
2006, Nigeria

Written questionnaire among 903 students
(15-35 y) on prevalence symptoms of asthma

Prevalence wheeze 9.0%, noct.cough 9.4%,chest tightness morning
8.0%; probable asthma 14.1%, suspected asthma 4.1%,
previously diagnosed 32.5%

Erlich et al.?®
2005, South Africa

Questionnaire about wheeze and asthma
diagnosis among adults (5671 men and
8155 women)

Wheeze reported 14.4% men and 17.6% women; asthma diagnosis
3.7% men and 3.8% women; history TB independent factor
of wheeze (OR 3.4) and asthma (OR 1.9)

Dayoye et al.*
2004, Ethiopia

Cross-sectional survey (n=7155) among
children 1-5y; 60% live in urban areas

Prevalence wheeze 3.4%, lower in rural area with OR 0.47; risk factor
urban area: kerosene, tobacco, long time breastfeeding; protective in
urban area: living with animals; risk factors rural area: positive SPT
and living with animals

Hailu et al.*
2003, Ethiopia

Written questionnaire about prevalence
asthma in 3365 children 13-14 yr

Atopic disorder 36%, wheeze 16.2% rhino-conjunctivitis 14.5%,
eczema 10.9%; prevalence diagnosed atopic disease 8.6%

EIB=exercised-induced bronchospasm; SPT=skin prick test; noct.cough=nocturnal cough; ISAAC=International Study of Asthma and Allergies in Childhood;
ECRHS=European Community Respiratory Health Survey; VQ=video questionnaire; WQ=written questionnaire.
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Figure 2. Worldwide biomass fuel use for cooking, reproduced with kind

permission from the World Health Organization®
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and middle-income countries. In low- and
middle-income countries the smoking rate is
increasing as economies develop, but is still
linked to poverty and poor education."*
Exposure to indoor air pollution — caused by
the use of biomass fuel for cooking and
heating — substantially increases the burden
of COPD in addition to tobacco smoking,
particularly in rural areas in sub-Saharan
Africa.’*®44 Biomass smoke has been
shown to be an independent risk factor for
obstructive airways disease, and earlier and
longer time of exposure has been shown to
increase the risk for the development of
COPD.®##% The risk of developing COPD
attributable to biomass smoke exposure is
similar to the risk due to tobacco smoking.*'
Figure 2 shows the worldwide use of biomass

25% and under
no data

J B m‘ﬁl“

prick test positivity and allergic symptoms is therefore weak,
particularly in countries with a low gross national income.?+3
Thus, the epidemiological data show the relevance of the risk
factors in different areas and the role of protective factors.
Prevalence of COPD

Until recently, most of the information available on the
prevalence of COPD came from high-income countries. Two
prevalence studies have been carried out in Africa — both in
South Africa”’*® - and only the BOLD study used post-
bronchodilator spirometry values: COPD defined by airflow
limitation alone (GOLD stage 2 or higher) was reported in
22.2% of men and 16.7% of women aged >40 years. These
prevalence data were by far the highest country rates
reported within the global BOLD study, and were thought to
be due to high levels of prior tuberculosis and occupational
exposures and smoking habits.** In other surveys, no
bronchodilator was administered or spirometry was not
available so the diagnosis was made using symptoms such as
shortness of breath, cough, and sputum production for more
than three months over the previous two years."

Only 10 of the 53 countries in Africa have published data
on the prevalence of COPD (e.g. selected populations such as
factory workers and miners).*%2 COPD is not often recognised
as respiratory symptoms are frequently attributed to smoking,
to respiratory infections such as tuberculosis, or to ageing.
Furthermore, the term COPD is unfamiliar to the public and
even to physicians in many parts of sub-Saharan Africa.”* In
addition, national guidelines for the diagnosis, management,
and prevention of COPD are rare in sub-Saharan Africa.'"
Contributory factors in the development of COPD
Tobacco smoking has traditionally been the main factor
responsible for the development of COPD, particularly in high-
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fuel for cooking produced by the World
Health  Organization.® Occupational exposure and
tuberculosis are also emerging as important risk factors in
countries with a high COPD burden.**** Other contributory
risk factors include outdoor pollution, allergy and bronchial
hyperresponsiveness, prematurity, low birth weight, and
certain  childhood  respiratory infections.””  Lower
socioeconomic status increases the risk of developing COPD,
although which component factors (e.g. poor housing, poor
nutrition, low income, poor education) are the most
important in influencing the development of COPD — and to
what extent — is unclear.”” International health authorities
have only recognised the rising morbidity and mortality of
COPD in the last decade.’®*** The mortality due to COPD is
projected to increase by more than 30% in the next 10 years,
particularly in these developing countries.”” Exposure to
biomass smoke is the biggest risk factor for COPD globally in
sub-Saharan Africa, and possibly globally.** Surveys on indoor
air pollution in sub-Saharan Africa are shown in Table 2.5
Consequences of indoor air pollution
Approximately three billion people and up to 90% of rural
households in developing countries, such as many regions in sub-
Saharan Africa, still rely on unprocessed biomass fuels for
cooking and heating.® Biomass fuel consists of any material
derived from plants or animals which is deliberately burnt by
humans. Wood is the most common example, but animal dung,
crop residues, and grass are also used. Typically burnt indoors in
open fires or poorly functioning stoves with inefficient
combustion, these fuels cause extremely high levels of air
pollution in the presence of poor ventilation. Women and their
young children suffer most.>#¢%> Exposure to particulate matter,
especially to particles with a diameter of <2.5um, carries high
risks.®®® The damaging effect is determined by the concentration
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Table 2. Surveys of indoor air pollution in sub-Saharan Africa

Study and country Measurement

Magnitude

Fullerton et al.>®
2009, Malawi

PM level in 31 rural homes (mostly wood)
and 31 urban homes (mostly charcoal)

PM mean level 226pg/m’; PM; 5 level >250 pg/m’ >1 hr per day
in 52% of rural homes and 17% of homes

Kumie et al.*®
2009, Ethiopia

NO; level in 3300 homes using biomass
fuel (wood, dung)

Mean NO; level 97 pg/m?®, and tends to be higher during wet
season, wet biomass fuel, and poor ventilation

PM and CO level in 13 households
using biomass fuel (wood, dung)

Dionisio et al.”’
2008, the Gambia

PM>.5 mean level 361pg/m? with peal levels in cooking periods
(PM3.5 >6,000); mean CO level 3.8

Kilabuko et al.*®
2007, Tanzania

PM10, NO2 and CO levels in kitchen,
living room and outdoors in 100 homes
using wood as fuel

PM1o mean 656ug/m?® with max. 2,565ug/m?; */s of homes had
intense PM1o peak during cooking in kitchen which varied
from 3,200 to 10,000ug/m?

Rumchev et al.**
2007, Zimbabwe

Respiratory symptoms among women
and children in 48 house-holds using
wood for cooking

Prevalence respiratory symptoms 94% for women and 77% for
children; most common for women: cough 79%, chest cold 70%
and phlegm 51%; most common among children: chest
congestion 52%, dry cough 47%, running nose 40%

Association of biomass fuel use and acute
respiratory infection (ARI) prevalence in
3359 children <5 years

Mishra et al.®°
2003, Zimbabwe

Children living in homes using wood, dung or straw had more
than twice the chance of ARI compared with homes using LPG
or electricity (OR 2.20, 95% ClI 1.16 to 4.19)

Ezzati et al.*'
2001, Kenya

Risk of acute respiratory infection
(ARI) in relation to PM1g in 55
households using biomass fuel

Risk of ARI increases with PM1q exposure, but rate of increase falls
at exposure > 2000 pg/m?; rate of increase of exposure-response
is highest for exposure below 1000-2000 pg/m?

Comparison emission and exposure
from traditional and improved cook
stoves in 38 homes in rural areas

Ezzati et al.*?
2000, Kenya

Improved wood-burning stoves reduced PM by 48% during cooking
and 77% during smouldering phase; greatest reduction achieved
by transition from wood to charcoal

WHO guidelines: PM1q <50ug/m? (24-hr mean) and <20pg/m?® (@annual mean); PM; s <25pug/m? (24-hr mean) and 10pg/m? (annual mean); CO mean <10mg/m?® or

<9ppm; NO, mean <40ug/m®.

of pollutants in the indoor environment and by the duration of
exposure, commonly 3-7hrs daily over many years and often
lifelong.*% Other toxic pollutants due to biomass fuel are carbon
monoxide, nitrogen oxide, and a variety of carcinogens,
polycyclic aromatic hydrocarbons and other toxins which closely
follow tobacco smoke toxins, except for nicotine.* Biomass fuel
is often the main source of outdoor pollution in rural areas and
in some urban areas.® Recent time series studies have shown an
increase in mortality related to short-term air pollution, and
limited prospective cohort studies have also found increased
mortality due to long-term exposure to low-level air pollution.””!
The strongest associations of respiratory diseases with use of
biomass fuel in sub-Saharan Africa are acute respiratory
infections in young children (<5 years of age) and COPD,
particularly in women.*#7277 Exposure to biomass smoke may
act as an asthma trigger but, in addition, exposure has been
associated with an increased prevalence of asthma.®® The
greatest burden of ill health related to the use of biomass fuel is
found in the poorest and most vulnerable population and is
causing a public health tragedy.® """

Discussion
In sub-Saharan Africa, data on the impact and prevalence of
asthma and COPD are limited. These diseases and their risk factors
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have not been seen as major health problems. Asthma and COPD
are under-recognised, under-diagnosed, under-treated, and
insufficiently prevented.®'" Unfortunately, the knowledge of
asthma and COPD among many physicians is rather poor.”#
Asthma and its risk factors

Urbanisation and asthma

The available data suggest that the prevalence of asthma in sub-
Saharan Africa, certainly among children, is continuing to
increase.® Studies of the prevalence of asthma have consistently
shown lower levels in villages and increasing prevalence with
urbanisation. The question therefore is: what other changes
associated with urbanisation could contribute to the increase in
asthma? The degree of urbanisation is one factor that increases
with higher gross national income.® Urbanisation leads to
differences in nutrition and lifestyle, including physical activity and
housing, as well as changes in infections.*® The spectrum of
pathogens may also be different, with conflicting evidence on
helminth, IgE and atopy.”'

Limitation of diagnostic tests

There is no definitive diagnostic test and, because of cultural and
linguistic differences, it is often difficult to adopt a universally
accepted definition of asthma and to compare the findings
accurately between regions.'®#" In epidemiological studies,
asthma has commonly been defined by (a) the self-reporting of
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asthma or asthma-like symptoms (written and video
questionnaires) and  (b) existence  of  bronchial
hyperresponsiveness, mainly assessed in sub-Saharan Africa by
exercise-induced bronchospasm (EIB).?* Although EIB is
suggestive of asthma, these conditions are not equivalent and
asthma can be present in the absence of EIB and vice
versa.'"#2#8 Fyrthermore, the values of EIB may be limited by
environmental factors such as temperature, humidity, or air
pollution.'”2&

COPD and its risk factors

COPD is one of the chronic diseases that will continue to become
more frequent with the ageing of the population.*** The high
prevalence of COPD, particularly among non-smoking women,
indicates that the COPD burden in sub-Saharan Africa may be
largely due to indoor air pollution.*# Tobacco smoking is an
important risk factor worldwide, but exposure to indoor biomass
fuel may be even greater and the effects are additive.”
Proposals

Many people are still unaware of the damage to respiratory health
caused by indoor pollutants which disproportionally affect women
and children and are the cause of significant morbidity and
mortality in sub-Saharan Africa.”? The major priorities are to (1)
increase awareness in physicians and healthcare workers; (2)
increase research efforts into practical ways to reduce the damage
caused by indoor air pollution; (3) assess the methods of
diagnosing and differentiating CRD appropriate to the resources
available; and (4) assess the most cost-effective treatments for
asthma and COPD.

Intervention programmes to reduce the impact of
indoor air pollution

Four intervention categories have been identified for their
potential to reduce the impact of indoor air pollution: cleaner
burning fuels, improved cooking stoves, housing design, and
behavioural change.*#® An improved biomass stove is the most
cost-effective intervention for sub-Saharan Africa, particularly in
regions where the majority of the population continues to cook
with biomass fuels.>>”># Poverty will continue to force most
households in rural areas to rely on biomass fuels, at least in the
next 2-3 decades.” An improved biomass stove — when
adequately designed, installed, maintained, and used — can
potentially reduce indoor air pollution.®® Lower emissions may be
more effectively achieved by modifying energy use behaviours
such as fuel drying, use of pot lids to conserve heat, good
maintenance of stoves and chimneys, keeping children away from
smoke, and simple changes to ventilation of living and cooking
areas.””® Unfortunately, the adherence to intervention
programmes is very low. There are a range of general, country-
specific, region-specific, and personal reasons why individuals may
not adhere to a stove intervention programme.® This emphasises
the importance of analysing each social system in terms of
decision-making process, an in-depth knowledge of cooking
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habits, and the traditions of the community in which the
intervention is to be used. Education and cultural modification by
a trusted person is therefore a necessary component of any
intervention. Large-scale dissemination of improved cooking
stoves has great potential to improve the quality of life and reverse
the trends of mortality and morbidity caused by indoor air
pollution.#502091 A shift from firewood to charcoal can further
reduce indoor pollution and allows safe and cost-effective use of
biomass fuel.”>*

Education in primary care

Programmes for educating healthcare professionals in the care and
management of patients with CRD require strengthening in Africa,
and public awareness should be increased."* The diversity of
healthcare systems and large variations in access to care indicate
that nurses rather than doctors are the key to implementing the
several approaches to managing the epidemic of chronic diseases
to local needs.”™*'** Traditionally, nurses play an essential role in
ensuring primary care coverage, especially in rural areas where
there are few primary care doctors. In addition, local nurses
understand the potential of traditional medicine, which has been
underestimated to date. In many countries of sub-Saharan Africa,
alternative and complementary medicines are commonly used.’
Management of respiratory diseases

Improved access and standardised management of CRD should be
advocated by all those interested in public health with as much
force, enthusiasm, and perseverance as is dedicated to AIDS/HIV,
malaria, and tuberculosis.” This can be facilitated by the World
Health Organization Global Alliance Against Respiratory Diseases,
a voluntary alliance of organisations, institutes, and agencies
working towards a common vision to improve global lung health
according to local needs. The Practical Approach to Lung Health,
also initiated by the World Health Organization, is one of the
strategies aimed at managing patients with respiratory conditions
in primary healthcare settings and focuses on the most prevalent
respiratory diseases at first-level health facilities.>'>*>%

Conclusions

From limited but improving data it is clear that the burden of
CRD - particularly asthma and COPD - in sub-Saharan Africa is
rising. The greatest prevalence is in the most deprived areas
which have the least resources to address the problems. The
inverse care law applies dramatically to CRD globally, and its
rising impact cannot be addressed without redistribution of
resources to places where they are most needed. Accurate data
on the prevalence of asthma and COPD and their risk factors are
needed, including the impact of asthma and COPD. The risk of
CRD associated with exposure to biomass fuel use and the dose-
response relationship needs further evaluation to inform
effective interventions. Qualitative and quantitative research will
be essential to provide key policymakers with convincing
evidence for the impact of CRD on local communities and the
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implementation of culturally appropriate interventions to control
CRD and its risk factors.

Conflicts of interest
None.

Funding

None.

References

1.

WHO. Global surveillance, prevention and control of chronic respiratory diseases:
a comprehensive approach. World Health Organization, 2007.

WHO. The global burden of disease, 2004 update. World Health Organization,
2008.

WHO. Global alliance against respiratory diseases: action plan 2008-2013. World
Health Organization, 2008.

WHO. World health statistics. World Health Organization, 2008.

WHO. Global alliance against respiratory diseases: a package of information,
surveillance tools and guidelines. World Health Organization, 2008.

Lin H, Ezzati M, Murray M. Tobacco smoke, indoor air pollution and tuberculosis:
a systematic review and meta-analysis. PLoS Med 2007;4(1):e20.
http://dx.doi.org/10.1371/journal.pmed.0040020

English RG, Fairall LR, Bateman ED. Keeping allergy on the agenda: integrated
guidelines for respiratory disease in developing countries. Allergy 2007;62(3):224-9.
http://dx.doi.org/10.1111/}.1398-9995.2007.01321.x

Bousquet J, Ndiaye M, Ait-Khaled N, Annesi-Maesano |, Vignola AM. Management
of chronic respiratory and allergic diseases in developing countries. Focus on sub-
Saharan Africa. Allergy 2003;58(4):265-83.  http://dx.doi.org/10.1034/.1398-
9995.2003.02005.x

Ait-Khaled N, Enarson DA, Bissell K, Billo NE. Access to inhaled corticosteroids is
key to improving quality of care for asthma in developing countries. Allergy
2007,62(3):230-6.

. Ait-Khaled N, Enarson DA, Chiang C. COPD management. Part Il. Relevance for

resource-poor settings. Int J Tuberc Lung Dis 2008;12(6):595-600.

. Bousquet J, Dahl R, Khaltaev N. Global alliance against chronic respiratory diseases.

Allergy 2007,62(3):216-23. http://dx.doi.org/10.1111/.1398-9995.2007.01307.x

. Mehrotra A, Oluwole AM, Gordon SB. The burden of COPD in Africa: a literature

review and prospective survey of the availability of spirometry for COPD diagnosis
in Africa. Trop Med Int Health 2009;14(8):840-8. http://dx.doi.org/10.1111/
}.1365-3156.2009.02308.x

. Ait-Khaled N, Enarson DA, Ottmani S, El Sony A, Eltigani M, Sepulveda R. Chronic

airflow limitation in developing countries: burden and priorities. Int J Chron
Obstruct Pulmon Dis 2007;2(2):141-50.

. van Zyl Smit RN, Pai M, Yew WW, et al. Global lung health: the colliding epidemics

of tuberculosis, tobacco smoking, HIV and COPD. Eur Respir J 2010;35(1):27-33.
http://dx.doi.org/10.1183/09031936.00072909

. Bischoff A, Ekoe T, Perone N, Slama S, Loutan L. Chronic disease management in

Sub-Saharan Africa: whose business is it? Int J Environ Res Public Health
2009;6(8):2258-70. http://dx.doi.org/10.3390/ijerph6082258

. Braman SS. The global burden of asthma. Chest 2006;130(1):4-12S.

http://dx.doi.org/10.1378/chest.130.1_suppl.4S

. Addo-Yobo EO, Woodcock A, Allotey A, Baffoe-Bonnie B, Strachan D, Custovic A.

Exercise-induced bronchospasm and atopy in Ghana: two surveys ten years apart.
PLoS Med 2007;4(2):e70. http://dx.doi.org/10.1371/journal.pmed.0040070

. Walraven GE, Nyan OA, Van Der Sande, et al. Asthma, smoking and chronic cough

in rural and urban adult communities in the Gambia. Clin Exp Allergy
2001;31(11):1679-85. http://dx.doi.org/10.1046/).1365-2222.2001.01094.x

. Weinberg EG. Urbanization and childhood asthma: an African perspective. J

Allergy Clin Immunol 2000;105(2):224-31. http://dx.doi.org/10.1016/S0091-
6749(00)90069-1

PRIMARY CARE RESPIRATORY JOURNAL
www.thepcrj.org

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Zar HJ, Ehrlich RI, Workman L, Weinberg EG. The changing prevalence of asthma,
allergic rhinitis and atopic eczema in African adolescents from 1995 to 2002.
Pediatr Allergy Immunol 2007;18(7):560-5.  http://dx.doi.org/10.1111/.1399-
3038.2007.00554.x

Masoli M, Fabian D, Holt S, Beasley R. The global burden of asthma: executive
summary of the GINA Dissemination Committee report. Allergy 2004;59(5):469-
78. http://dx.doi.org/10.1111/1.1398-9995.2004.00526.x

Calvert J, Burney P. Ascaris, atopy, and exercise-induced bronchoconstriction in rural
and urban South African children. J Allergy Clin Immunol 2010;125(1):100-5.e1-5.
Desalu OO, Oluboyo PO, Salami AK. The prevalence of bronchial asthma among
adults in llorin, Nigeria. Afr J Med Sci 2009;38(2):149-54.

Ait-Khaled N, Odhiambo J, Pearce N, et al. Prevalence of symptoms of asthma,
rhinitis and eczema in 13- to 14-year-old children in Africa: the International Study
of Asthma and Allergies in Childhood Phase Ill. Allergy 2007;62(3):247-58.
http://dx.doi.org/10.1111/.1398-9995.2007.01325.x

Mavale-Manuel S, Joaquim O, Macome C, et al. Asthma and allergies in
schoolchildren of Maputo. Allergy 2007;62(3):265-71. http://dx.doi.org/
10.1111/.1398-9995.2006.01251.x

Mavale-Manuel S, Joaquim O, Nunes E, et al. Prevalence of asthma-like symptoms
by ISAAC video questionnaire in Mozambican schoolchildren. Monaldi Arch Chest
Dis 2006;65(4):189-95.

Erhabor GE, Agbroko SO, Bamigboye P, Awopeju OF. Prevalence of asthma
symptoms among university students 15 to 35 years of age in Obafemi Awolowo
University,  lle-Ife, ~ Osun  State. J  Asthma  2006;43(2):161-4.
http://dx.doi.org/10.1080/02770900500499046

Ehrlich RI, White N, Norman R, et al. Wheeze, asthma diagnosis and medication
use: a national adult survey in a developing country. Thorax 2005;60(11):895-901.
http://dx.doi.org/10.1136/thx.2004.030932

Dagoye D, Bekele Z, Woldemichael K, et al. Domestic risk factors for wheeze in
urban  and  rural  Ethiopian  children. QM  2004;97(8):489-98.
http://dx.doi.org/10.1093/gjmed/hch083

Hailu S, Tessema T, Silverman M. Prevalence of symptoms of asthma and allergies
in schoolchildren in Gondar town and its vicinity, northwest Ethiopia. Pediatr
Pulmonol 2003;35(6):427-32. http:/dx.doi.org/10.1002/ppul. 10215

Wjst M, Boakye D. Asthma in Africa. PLoS Med 2007;4(2):e72.
http://dx.doi.org/10.1371/journal.pmed.0040072

Lai CKW, Beasley R, Crane J, Foliaki S, Shah J, Weiland S. Global variation in the
prevalence and severity of asthma symptoms: phase three of the International
Study of Asthma and Allergies in Childhood (ISAAC). Thorax 2009;64(6):476-83.
http://dx.doi.org/10.1136/thx.2008.106609

van der Merwe, de Klerk A, Kidd M, Bardin PG, van Schalkwyk ,E.M. Case-control
study of severe life threatening asthma (SLTA) in a developing community. Thorax
2006;61(9):756-60. http://dx.doi.org/10.1136/thx.2005.052308

Hooper R, Calvert J, Thompson RL, Deetlefs ME, Burney P. Urban/rural differences
in diet and atopy in South Africa. Allergy 2008;63(4):425-31.
http://dx.doi.org/10.1111/.1398-9995.2008.01627.x

Hull MW, Phillips P, Montaner JSG. Changing global epidemiology of pulmonary
manifestations of HIV/AIDS. Chest 2008;134(6):1287-98. http://dx.doi.org/
10.1378/chest.08-0364

Obeng BB, Hartgers F, Boakye D, Yazdanbakhsh M. Out of Africa: what can be
learned from the studies of allergic disorders in Africa and Africans? Curr Opin
Allergy ~ Clin- Immunol ~ 2008;8(5):391-7. http://dx.doi.org/10.1097/
ACI.0b013e32830ebb70

Buist AS, McBurnie MA, Vollmer WM, et al. International variation in the prevalence
of COPD (the BOLD Study): a population-based prevalence study. Lancet
2007;370(9589):741-50. http://dx.doi.org/10.1016/50140-6736(07)61377-4
Ehrlich RI, White N, Norman R, et al. Predictors of chronic bronchitis in South
African adults. Int J Tuberc Lung Dis 2004;8(3):369-76.

Buist AS, Vollmer WM, McBurnie MA. Worldwide burden of COPD in high- and
low-income countries. Part I. The burden of obstructive lung disease (BOLD)

246


http://dx.doi.org/10.1371/journal.pmed.0040020
http://dx.doi.org/10.1111/j.1398-9995.2007.01321.x
http://dx.doi.org/10.1034/j.1398-9995.2003.02005.x
http://dx.doi.org/10.1034/j.1398-9995.2003.02005.x
http://dx.doi.org/10.1111/j.1398-9995.2007.01307.x
http://dx.doi.org/10.1111/
http://dx.doi.org/10.1183/09031936.00072909
http://dx.doi.org/10.3390/ijerph6082258
http://dx.doi.org/10.1378/chest.130.1_suppl.4S
http://dx.doi.org/10.1371/journal.pmed.0040070
http://dx.doi.org/10.1046/j.1365-2222.2001.01094.x
http://dx.doi.org/10.1016/S0091-6749
http://dx.doi.org/10.1016/S0091-6749
http://dx.doi.org/10.1111/j.1399-3038.2007.00554.x
http://dx.doi.org/10.1111/j.1399-3038.2007.00554.x
http://dx.doi.org/10.1111/j.1398-9995.2004.00526.x
http://dx.doi.org/10.1111/j.1398-9995.2007.01325.x
http://dx.doi.org/
http://dx.doi.org/10.1080/02770900500499046
http://dx.doi.org/10.1136/thx.2004.030932
http://dx.doi.org/10.1093/qjmed/hch083
http://dx.doi.org/10.1002/ppul.10215
http://dx.doi.org/10.1371/journal.pmed.0040072
http://dx.doi.org/10.1136/thx.2008.106609
http://dx.doi.org/10.1136/thx.2005.052308
http://dx.doi.org/10.1111/j.1398-9995.2008.01627.x
http://dx.doi.org/
http://dx.doi.org/10.1097/
http://dx.doi.org/10.1016/S0140-6736
http://www.thepcrj.org
http://www.thepcrj.org

Impact of asthma and COPD in sub-Saharan Africa

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

initiative. Int J Tuberc Lung Dis 2008;12(7):703-08.

Girdler-Brown BV, White NW, Ehrlich RI, Churchyard GJ. The burden of silicosis,
pulmonary tuberculosis and COPD among former Basotho goldminers. Am J Ind
Med 2008;51(9):640-7. http://dx.doi.org/10.1002/ajim.20602

Mengesha YA, Bekele A. Relative chronic effects of different occupational dusts on
respiratory indices and health of workers in three Ethiopian factories. Am J Ind Med
1998;34(4):373-80.  http://dx.doi.org/10.1002/(SICI)1097-0274(199810)34:
4<373::AID-AJIM11>3.0.CO;2-#

Rongo LM, Besselink A, Douwes J, et al. Respiratory symptoms and dust exposure
among male workers in small-scale wood industries in Tanzania. J Occup Environ
Med 2002;44(12):1153-60.  http://dx.doi.org/10.1097/00043764-200212000-
00009

Chan-Yeung M, Ait-Khaled N, White N, Ip MS, Tan WC. The burden and impact of
COPD in Asia and Africa. Int J Tuberc Lung Dis 2004,8(1):2-14.

Salvi SS, Barnes PJ. Chronic obstructive pulmonary disease in non-smokers. Lancet
2009;374(9691):733-43. http://dx.doi.org/10.1016/5S0140-6736(09)61303-9
Norman R, Barnes B, Mathee A, Bradshaw D, South African Comparative Risk
Assessment Collaborating Group. Estimating the burden of disease attributable to
indoor air pollution from household use of solid fuels in South Africa in 2000. S Afr
Med J 2007;97(8 Pt 2):764-71.

Perez-Padilla R, Schilmann A, Riojas-Rodriguez H. Respiratory health effects of
indoor air pollution. Int J Tuberc Lung Dis 2010;14(9):1079-86.

Kurmi OP, Semple S, Simkhada P, Smith WC, Ayres JG. COPD and chronic
bronchitis risk of indoor air pollution from solid fuel: a systematic review and meta-
analysis. Thorax 2010;65(3):221-8. http://dx.doi.org/10.1136/thx.2009.124644
Smith KR, Mehta S, Maeusezahl-Fuez M. Indoor air pollution from houshold use of
solid fuels. Comparative Quantification of Health Risks 2005;1435-89.
Torres-Duque C, Maldonado D, Perez-Padilla R, Ezzati M, Viegi G, Forum of
International Respiratory Studies (FIRS) Task Force on Health Effects of Biomass
Exposure. Biomass fuels and respiratory diseases: a review of the evidence. Proc
Am Thorac Soc 2008;5(5):577-90. http://dx.doi.org/10.1513/pats.200707-100RP
Bruce N, Perez-Padilla R, Albalak R. Indoor air pollution in developing countries: a
major environmental and public health challenge. Bull World Health Organ
2000;78(9):1078-92.

Salvi S, Barnes PJ. Is exposure to biomass smoke the biggest risk factor for COPD
globally? Chest 2010;138(1):3-6.

WHO. Children's Environmental Health, Part 2: Global environmental issues. World
Health Organization, 2008. www.who.int/ceh/publications/en/map9b.jpg.
Mannino DM, Buist AS. Global burden of COPD: risk factors, prevalence, and
future trends. Lancet 2007;370(9589):765-73. http://dx.doi.org/10.1016/50140-
6736(07)61380-4

WHO. Prevention and control of chronic respiratory diseases in low and middle-
income African countries, a preliminary report. World Health Organization, 2003.
Fullerton DG, Semple S, Kalambo F, et al. Biomass fuel use and indoor air pollution
in homes in Malawi. Occup Environ Med 2009;66(11):777-83.
http://dx.doi.org/10.1136/0em.2008.045013

Kumie A, Emmelin A, Wahlberg S, et al. Magnitude of indoor NO2 from biomass
fuels in rural settings of Ethiopia. Indoor Air 2009;19(1):14-21.
http://dx.doi.org/10.1111/j.1600-0668.2008.00555.x

Dionisio KL, Howie S, Fornace KM, Chimah O, Adegbola RA, Ezzati M. Measuring
the exposure of infants and children to indoor air pollution from biomass fuels in
the Gambia. Indoor Air 2008;18(4):317-27. http://dx.doi.org/10.1111/.1600-
0668.2008.00533.x

Kilabuko JH, Matsuki H, Nakai S. Air quality and acute respiratory illness in biomass
fuel using homes in Bagamoyo, Tanzania. Int J Environ Res Public Health
2007;4(1):39-44. http://dx.doi.org/10.3390/ijerph2007010007

Rumchev K, Spickett JT, Brown HL, Mkhweli B. Indoor air pollution from biomass
combustion and respiratory symptoms of women and children in a Zimbabwean
village. Indoor Air 2007;17(6):468-74.

Mishra V. Indoor air pollution from biomass combustion and acute respiratory

PRIMARY CARE RESPIRATORY JOURNAL
www.thepcrj.org

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

illness in preschool age children in Zimbabwe. Int J Epidemiol 2003;32(5):847-53.
http://dx.doi.org/10.1093/ije/dyg240

Ezzati M, Kammen D. Indoor air pollution from biomass combustion and acute
respiratory infections in Kenya: an exposure-response study. Lancet
2001;358(9282):619-24. http:/dx.doi.org/10.1016/50140-6736(01)05777-4
Ezzati M, Saleh H, Kammen DM. The contributions of emissions and spatial
microenvironments to exposure to indoor air pollution from biomass combustion
in Kenya. Environ Health Perspect 2000;108(9):833-9. http://dx.doi.org/
10.1289/ehp.00108833

WHO. The energy access situation in developing countries: a review focusing on
the least developed countries and sub-Saharan Africa. World Health Organization,
2009.

Viegi G, Maio S, Pistelli F, Baldacci S, Carrozzi L. Epidemiology of chronic
obstructive pulmonary disease: health effects of air pollution. Respirology
2006;11(5):523-32. http://dx.doi.org/10.1111/].1440-1843.2006.00886.x

Ezzati M, Kammen DM. The health impacts of exposure to indoor air pollution from
solid fuels in developing countries: knowledge, gaps, and data needs. Environ Health
Perspect 2002;110(11):1057-68. http://dx.doi.org/10.1289/ehp.021101057

WHO. Indoor air pollution: National burden of diseases estimates. World Health
Organization, 2007.

WHO. Indoor thematic briefing 2: Indoor air pollution, health and the burden of
the disease. World Health Organization, 2005.

Jaakkola MS, Jaakkola JJK. Biomass fuels and health: the gap between global
relevance and research activity. Am J Respir Crit Care Med 2006;174(8):851-2.
http://dx.doi.org/10.1164/rccm.2604004

Naeher LP, Brauer M, Lipsett M, Zelikoff JT, Simpson CD, Koenig JQ, et al.
Woodsmoke health effects: a Inhal Toxicol 2007;19(1):67-106.
http://dx.doi.org/10.1080/08958370600985875

Liu Y, Lee K, Perez-Padilla R, Hudson NL, Mannino DM. Qutdoor and indoor air
pollution and COPD-related diseases in high- and low-income countries. Int J
Tuberc Lung Dis 2008;12(2):115-27.

Rehfuess E, Corvalan C, Neira M. Indoor air pollution: 4000 deaths a day must no
longer be ignored. Bull World Health 2006;84(7):508.
http://dx.doi.org/10.2471/BLT.06.032979

Fullerton DG, Bruce N, Gordon SB. Indoor air pollution from biomass fuel smoke is
a major health concern in the developing world. Trans R Soc Trop Med Hyg
2008;102(9):843-51. http:/dx.doi.org/10.1016/j.trstmh.2008.05.028

Smith KR. Global and regional burden of disease due to selected major risk factors.
Comparative quantification of health risks. World Health Organization, 2004:
1437-95.

Regalado J, Pérez-Padilla R, Sansores R, et al. The effect of biomass burning on

review.

Organ

respiratory symptoms and lung function in rural Mexican women. Am J Respir Crit
Care Med 2006;174(8):901-5. http://dx.doi.org/10.1164/rccm.200503-4790C
Saha A, Rao NM, Kulkarni PK, Majumdar PK, Saiyed HN. Pulmonary function and
fuel use: a population survey. Respir Res 2005;6:127. http://dx.doi.org/10.1186/
1465-9921-6-127

Ezzati M. Indoor air pollution and health in developing countries. Lancet
2005;366(9480):104-06. http://dx.doi.org/10.1016/S0140-6736(05)66845-6
Orozco-Levi M, Garcia-Aymerich J, Villar J, Ramirez-Sarmiento A, Ant6 JM, Gea J.
Wood smoke exposure and risk of chronic obstructive pulmonary disease. Eur
Respir J 2006;27(3):542-6. http://dx.doi.org/10.1183/09031936.06.00052705
WHO. Indoor air thematic briefing 1: Indoor air pollution, household energy and
the millennium development goal. World Health Organization, 2004.

Desalu OO, Busari OA, Onyedum CC, et al. Evaluation of current knowledge,
awareness and practice of spirometry among hospital-based Nigerian doctors.
BMC Pulm Med 2009;9:50. http://dx.doi.org/10.1186/1471-2466-9-50
Hounkpati A, Hounkpati HY, Kpanla E, Balogou KA, Tidjani O. Evaluation of
asthma care in  Africa. Rev  Mal 2009;26(1):11-20.
http://dx.doi.org/10.1016/50761-8425(09)70129-9

Anandan C, Nurmatov U, van Schayck OCP, Sheikh A. Is the prevalence of asthma

Respir

247


http://dx.doi.org/10.1002/ajim.20602
http://dx.doi.org/10.1002/
http://dx.doi.org/10.1097/00043764-200212000-00009
http://dx.doi.org/10.1097/00043764-200212000-00009
http://dx.doi.org/10.1016/S0140-6736
http://dx.doi.org/10.1136/thx.2009.124644
http://dx.doi.org/10.1513/pats.200707-100RP
http://www.who.int/ceh/publications/en/map9b.jpg
http://dx.doi.org/10.1016/S0140-6736
http://dx.doi.org/10.1016/S0140-6736
http://dx.doi.org/10.1136/oem.2008.045013
http://dx.doi.org/10.1111/j.1600-0668.2008.00555.x
http://dx.doi.org/10.1111/j.1600-0668.2008.00533.x
http://dx.doi.org/10.1111/j.1600-0668.2008.00533.x
http://dx.doi.org/10.3390/ijerph2007010007
http://dx.doi.org/10.1093/ije/dyg240
http://dx.doi.org/10.1016/S0140-6736
http://dx.doi.org/
http://dx.doi.org/10.1111/j.1440-1843.2006.00886.x
http://dx.doi.org/10.1289/ehp.021101057
http://dx.doi.org/10.1164/rccm.2604004
http://dx.doi.org/10.1080/08958370600985875
http://dx.doi.org/10.2471/BLT.06.032979
http://dx.doi.org/10.1016/j.trstmh.2008.05.028
http://dx.doi.org/10.1164/rccm.200503-479OC
http://dx.doi.org/10.1186/
http://dx.doi.org/10.1016/S0140-6736
http://dx.doi.org/10.1183/09031936.06.00052705
http://dx.doi.org/10.1186/1471-2466-9-50
http://dx.doi.org/10.1016/S0761-8425
http://www.thepcrj.org
http://www.thepcrj.org

F van Gemert et al.

declining? Systematic review of epidemiological studies. Allergy 2010;65(2):152-
67. http://dx.doi.org/10.1111/.1398-9995.2009.02244 x

82. Weinmayr G, Weiland SK, Bjorksten B, et al. Atopic sensitization and the
international variation of asthma symptom prevalence in children. Am J Respir Crit
Care Med 2007;176(6):565-74. http://dx.doi.org/10.1164/rccm.200607-9940C

83. Platts-Mills TA, Cooper PJ. Differences in asthma between rural and urban
communities in South Africa and other developing countries. J Allergy Clin
Immunol 2010;125(1):106-07. http:/dx.doi.org/10.1016/}.jaci.2009.10.068

84. Cockcroft DW. Bronchial challenge testing. In: Middleton's Allergy: Principles and
Practice. Adkinson, 2008.

85. Calvert J, Burney P. Effect of body mass on exercise-induced bronchospasm and
atopy in African children. J Allergy Clin Immunol 2005;116(4):773-9.
http://dx.doi.org/10.1016/j.jaci.2005.05.025

86. Kiraz K, Kart L, Demir R, et al. Chronic pulmonary disease in rural women exposed
to biomass fumes. Clin Invest Med 2003;26(5):243-8.

87. WHO. Indoor air thematic briefing 3: Solutions for indoor air pollution problem.
World Health Organization, 2006.

88. Barnes BR, Mathee A, Krieger L, Shafritz L, Favin M, Sherburne L. Testing selected
behaviors to reduce indoor air pollution exposure in young children. Health Educ
Res 2004;19(5):543-50. http:/dx.doi.org/10.1093/her/cyg075

COMMENTARY

89. WHO. Fuel for life: household energy and health. World Health Organization, 2006.

90. Naeher LP. Biomass-fueled intervention stoves in the developing world: potential
and challenges. Am J Respir Crit Care Med 2009;180(7):586-7.
http://dx.doi.org/10.1164/rccm.200907-1115ED

91. Intermediate Technology Development Group. Kenya Smoke and Health Project
1998-2001. 2003.

92. Bailis R, Ezzati M, Kammen DM. Mortality and greenhouse gas impacts of biomass
and petroleum energy futures in Africa. Science 2005;308(5718):98-103.
http://dx.doi.org/10.1126/science. 1106881

93. Kengne AP, Sobngwi E, Fezeu LL, Awah PK, Dongmo S, Mbanya JC. Nurse-led care
for asthma at primary level in rural sub-Saharan Africa: the experience of Bafut in
Cameroon. J Asthma 2008;45(6):437-43. http://dx.doi.org/10.1080/
02770900802032933

94. de Savigny D, Kasale H, Mbuya C, Reid G. Fixing Health Systems: Tanzania Essential
Health Interventions Project. Focus 2004.

95. Ottmani SE, Scherpbier R, Pio A, Chaulet P. Practical Approach to Lung Health (PAL).
2005.

96. Ait-Khaled N, Enarson DA, Bencharif N, et al. Treatment outcome of asthma after
one year follow-up in health centres of several developing countries. Int J Tuberc
Lung Dis 2006;10(8):911-16.

Non-communicable diseases and their importance in low and

middle income countries

*Sian Williams®, Miguel Roman Rodriguez®:

? Executive Officer, International Primary Care Respiratory Group
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Non-communicable diseases (NCDs) have become an
important health burden not only in high income countries —
where population ageing is a major contributory factor — but also
in low and middle income countries (LMICs). Yet they receive
insufficient attention from the healthcare community and
governments. 80% of all NCDs occur in LMICs, causing 8 million
premature deaths annually from the major NCD risk factors. They
are also a major cause of poverty and an urgent development
issue, with LMICs carrying the biggest burden. However, less
than 3% of the global development assistance for health goes to
prevention and control of NCDs." The International Primary Care
Respiratory Group (IPCRG) has joined the NCD Alliance as part of
our campaign for chronic respiratory diseases (CRDs), smoking
cessation, and the role of primary care, to be prioritised by
national governments and funding agencies so that additional
resources are allocated given their economic and health impact
(http://www.theipcrg.org/resources/resources_cdmNCDalliance.
php). The NCD Alliance’s call for action is for the United

Nations at its Summit in September 2011 to commit to global
action on NCDs.

Tobacco dependence and CRDs such as asthma and chronic
obstructive pulmonary disease (COPD) affect hundreds of
millions of people all over the world, the majority living in LMICs
or deprived populations.? Current data on the impact and
prevalence of asthma and COPD in these populations are limited;
they are under-diagnosed and under-treated, and have therefore
not been seen as major health problems. Many sub-Saharan
African countries are good examples of how multiple urgent
priorities such as the Millennium Development Goals
(http://www.un.org/millenniumgoals/poverty.shtml), natural
disasters or ethnic conflicts lead to lack of funding, research and
knowledge about the prevalence and burden of CRDs and
consequent inadequate application of the evidence of effective
interventions. Primary prevention activity is also insufficient.

Here, van Gemert et al.* present an excellent review of the
published data to assess the prevalence of asthma, COPD and
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