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Preface

It is estimated that as many as 300 million people of
all ages, and all ethnic backgrounds, suffer from
asthma and the burden of this disease to governments,
health care systems, families, and patients is increasing
worldwide. In 1989 the Global Initiative for Asthma
(GINA) program was initiated in an effort to raise
awareness among public health and government offi-
cials, health care workers, and the general public that
asthma was on the increase. The GINA program
recommends a management program based on the best
available scientific evidence to provide effective medical
care for asthma tailored to local health care systems
and resources.
Working in continued collaboration with leaders in

asthma care from many countries, GINA sponsors World
Asthma Day (first Tuesday in May) which has been
extremely successful. A vast number of people have made
a commitment to bring awareness about the burden of
asthma to their local health care officials, and to
implement programs of effective asthma care.
Beginning in 2003, the theme of World Asthma Day

has been the ‘‘Global Burden of Asthma.’’ GINA
commissioned Professor Richard Beasley, Wellington,
New Zealand (member, GINA Dissemination Commit-
tee) to provide available data on the burden of asthma. A
summary of this report is provided in this publication; the
full document with data sets for 20 different regions
worldwide may be obtained from the GINA website
(http://www.ginasthma.com).

Professor Beasley and his colleagues obtained data on
the burden of asthma from literature primarily published
through the International StudyofAsthmaandAllergies in
Childhood (ISAAC) and the European Community Res-
piratory Health Survey (ECHRS). Methodologies differ in
these studies, and epidemiological data on asthma are very
difficult to collect, as Professor Beasley carefully describes
in his segment on ‘‘Methodological Issues.’’ Nonetheless,
the full report provides a wealth of information, along with
a large number of scientific references. The study regions
have been grouped according to geographical, political,
historical, and racial considerations based on official data
from WHO, the United Nations (UN), and other sources,
and to some extent, the availability of asthma epidemio-
logical data within the study region. Using the United
Nations World Population Prospect Population Database
(http://esa.un.org/unpp) as a source within each region, all
countries were included, and in some cases territories and
dependencies if specific asthma epidemiological data were
available. For simplicity some data from small territories
have been omitted or lumped in a larger sub-regional unit.
The report will be updated as new information becomes
available and following feedback from individual countries
and regions.

The GINA Executive Committee is indebted to Pro-
fessor Beasley and his colleagues for providing this report
that will be an invaluable source of information for those
who wish to explore available data on the burden of
asthma by region. It will be extremely useful to develop
background materials for World Asthma Day activities in
2004 and well into the future.
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Global burden of asthma – summary

1. Asthma is one of the most common chronic diseases
in the world. It is estimated that around 300 million
people in the world currently have asthma. Consid-
erably higher estimates can be obtained with less
conservative criteria for the diagnosis of clinical
asthma.

2. The international patterns of asthma prevalence are
not explained by the current knowledge of the caus-
ation of asthma. Research into the causation of
asthma, and the efficacy of primary and secondary

intervention strategies, represent key priority areas in
the field of asthma research.

3. Asthma has become more common in both children
and adults around the world in recent decades. The
increase in the prevalence of asthma has been asso-
ciated with an increase in atopic sensitization, and is
paralleled by similar increases in other allergic dis-
orders such as eczema and rhinitis.

4. The rate of asthma increases as communities adopt
western lifestyles and become urbanized. With the
projected increase in the proportion of the world’s
population that is urban from 45% to 59% in 2025,
there is likely to be a marked increase in the number

Figure 1. Ranking of the Prevalence of Current Asthma Symp-
toms in Childhood by Country. (Written Questionnaire: Self-
reported wheezing in the previous 12 month period, in 13- to
14-year-old children. See section on Methodological Issues).

Figure 2. Ranking of the Prevalence of Current Asthma
Symptoms in Childhood by Country. (Video Questionnaire:
Positive response to clinical asthma scene in 13- to 14-year-old
children. See section on Methodological Issues).
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of asthmatics worldwide over the next two decades.
It is estimated that there may be an additional 100
million persons with asthma by 2025.

5. In many areas of the world persons with asthma do
not have access to basic asthma medications or
medical care. Increasing the economic wealth and
improving the distribution of resources between and
within countries represent important priorities to
enable better health care to be provided.

6. The number of disability-adjusted life years
(DALYs) lost due to asthma worldwide has been
estimated to be currently about 15 million per year.
Worldwide, asthma accounts for around 1% of all
DALYs lost, which reflects the high prevalence and

severity of asthma. The number of DALYs lost due
to asthma is similar to that for diabetes, cirrhosis of
the liver, or schizophrenia.

7. The burden of asthma in many countries is of suffi-
cient magnitude to warrant its recognition as a pri-
ority disorder in government health strategies.
Particular resources need to be provided to improve
the care of disadvantaged groups with high morbid-
ity, including certain racial groups and those who are
poorly educated, live in large cities, or are poor.
Resources also need to be provided to address pre-
ventable factors, such as air pollution, that trigger
exacerbations of asthma.

8. It is estimated that asthma accounts for about 1 in
every 250 deaths worldwide. Many of the deaths are
preventable, being due to suboptimal long-term
medical care and delay in obtaining help during the
final attack.

9. The economic cost of asthma is considerable both in
terms of direct medical costs (such as hospital
admissions and cost of pharmaceuticals) and indirect
medical costs (such as time lost from work and pre-
mature death).

10. Until there is a greater understanding of the factors
that cause asthma and novel public health and
pharmacological measures become available to
reduce the prevalence of asthma, the priority is to
ensure that cost-effective management approaches
which have been proven to reduce morbidity and
mortality are available to as many persons as possible
with asthma worldwide.

Barriers to reducing the burden of asthma

1. Generic barriers including poverty, poor education,
and poor infrastructure.

2. Environmental barriers including indoor and
outdoor air pollution, tobacco smoking, and occu-
pational exposures.

3. Low public health priority due to the importance of
other respiratory illnesses such as tuberculosis and
pneumonia and the lack of data on morbidity and
mortality from asthma.

4. The lack of symptom-based rather than disease-
based approaches to the management of respiratory
diseases including asthma.

5. Unsustainable generalizations across cultures and
health care systems which may make management
guidelines developed in high-income countries
difficult to implement in low and middle-income
countries.

6. Inherent barriers in the organization of health care
services in terms of:
a. geography
b. type of professional responding

Figure 3. Ranking of the Prevalence of Current Asthma
Symptoms in Adults by Country. (Written Questionnaire: Self-
reported wheezing in the previous 12 month period, in 20- to
44-year-old adults. See section on Methodological Issues).
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c. education and training systems
d. public and private care
e. tendency of care to be ‘‘acute’’ rather than

‘‘routine.’’
7. The limited availability and use of medications

including:
a. omission of basic medications from WHO or na-

tional essential drug lists
b. poor supply and distribution infrastructure
c. cost

d. cultural attitudes towards drug delivery systems,
e.g. inhalers

8. Patient barriers including:
a. cultural factors
b. lack of information
c. underuse of self-management
d. over-reliance on acute care
e. use of alternative unproven therapies.

9. Inadequate government resources provided for
health care including asthma.

Figure 4. World Map of the Prevalence of Clinical Asthma.
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10. The requirement of respiratory specialists and
related organizations to care for a wide variety of
diseases, which has in some regions resulted in a
failure to adequately promote awareness of
asthma.

Actions required to reduce the burden of asthma

1. Recognize asthma as an important cause of mor-
bidity, economic cost, and mortality worldwide.

2. Measure and monitor the prevalence of asthma, and
the morbidity and mortality due to asthma
throughout the world.

3. Identify and address the economic and political fac-
tors which limit the availability of health care.

4. Improve accessibility to essential drugs for the man-
agement of asthma in low- and middle-income
countries.

5. Identify and address the environmental factors
including indoor and outdoor pollution which affect
respiratory morbidity including that due to asthma.

6. Promote and implement anti-tobacco public health
policies to reduce tobacco consumption.

7. Adapt international asthma guidelines for developing
countries to ensure they are practical and realistic in
terms of different health care systems. This includes
dissemination strategies for their implementation.

8. Integrate the GINA guidelines with other global
respiratory guidelines for children and adults. In this
respect, there is a requirement to merge the key ele-
ments of the different respiratory guidelines into an
algorithm for use at the first point of entry of a res-
piratory patient’s contact with health services.

9. Promote cost-effective management approaches
which have been proven to reduce morbidity and
mortality, thereby ensuring optimal treatment is
available to as many persons as possible with asthma
worldwide.

10. Research the causation of asthma, primary and sec-
ondary intervention strategies, and management
programs including those for use in developing
countries.

Methodological issues

A. Prevalence of Current Asthma Symptoms

The large standardised international and national studies
of the prevalence of asthma in both children and adults
have utilized written questionnaires of asthma symptoms.
These questionnaires have been based on the symptom of
wheezing, which has been shown to be the most import-
ant symptom for the identification of individuals with
asthma. Due to the intermittent nature of asthma
symptoms, wheezing occurring at any time within the
previous 12 months has been used to define current
asthma symptoms. Responses to questions about self-
reported wheezing in the previous 12-month period have
been shown to have good specificity and sensitivity for
both bronchial hyperresponsiveness and a diagnosis of
asthma in both children and adults. This was the core
question used in both the International Study of Asthma
and Allergies in Childhood (ISAAC) and the European
Community Respiratory Health Survey (ECRHS), the
large standardised international studies which compared
the prevalence of asthma symptoms in countries world-
wide. For these reasons, ‘‘wheezing in the last 12 months’’
has been used in this report as the response to determine
the prevalence of current asthma symptoms in each
country.

Figure 5. Ranking of Asthma Mortality by Country. (Asthma
deaths per 100,000 5- to 34-year olds. See section on Methodo-
logical Issues).
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In this report, data on this question have been
preferentially obtained from ISAAC and ECRHS as
data were collected in a standardized manner between
centres in different countries in these studies. The ISAAC
study obtained symptom prevalence data from children
in the 13- to 14-year age group, whereas in the ECRHS
the 20- to 44-year age group was studied. In countries
where more than one centre participated in ISAAC or
ECRHS, the mean symptom prevalence value for the
country was used. For countries which did not partici-
pate in ISAAC or ECRHS, comparable data from
published studies were used if self-reported wheezing in
the previous 12-month period was obtained from written

questionnaires in defined populations in children or
adults.

Despite the general acceptance of this approach, a
number of limitations need to be recognised in the
interpretation of such standardised data. The first is that
self-reported current wheezing is not diagnostic of asthma
in an individual. Wheezing is not a symptom specific to
the diagnosis of asthma and there is no agreed way of
grading the severity or frequency of wheezing symptoms
to identify the presence of asthma. For example, the
occasional transient episode of mild wheezing in an
individual requiring no treatment would not necessarily
be considered to be diagnostic of clinical asthma. From a

Figure 6. World Map of Asthma Case Fatality Rates (Asthma deaths per 100,000 asthmatics in the 5- to 34-year age group.).
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clinical standpoint, a diagnosis of asthma is made on the
basis of combined information from history, physical
examination, and physiological tests, often over a period
of time. There is no single test or clinical feature which
defines the presence or absence of asthma, particularly
from epidemiological studies of large populations. As a
result, the prevalence of current asthma symptoms is not
equivalent to the prevalence of clinical asthma.
Another issue is that in both children and adults, wide

variations in the prevalence of current asthma symptoms
are often observed between centres within the same
country. This indicates that the asthma symptom pre-
valence rate reported for each country is dependent to
some extent on the number of centres studied. The
population sample chosen, on the basis of a defined
geographical area, also influences the reported asthma

symptom prevalence rates. In both ECRHS and ISAAC
predominantly urban populations were studied, but it is
recognised that the prevalence of asthma symptoms is
generally higher in urban than in rural areas. Despite
the use of standardised simple written questionnaires,
validated study protocols (including those for transla-
tion of questionnaires), and stringent quality control
measures in both ISAAC and ECRHS, biases in the
comparability of information were unavoidable. This is
evident from the simple observation that in the studies
data have been presented from standardised written
questionnaires which have been translated into over 50
languages, some of which have no colloquial term for
wheezing. In an attempt to reduce the biases inherent in
international comparisons of asthma symptom preval-
ence data based on written questionnaires, a video
questionnaire has been developed which shows rather
than describes the symptoms and signs of asthma,
thereby allowing comparisons between populations with
different cultures and languages. While the video ques-
tionnaire probably provides the most accurate compar-
able estimates of asthma prevalence between populations
worldwide, its use has been confined to the ISAAC
programme and insufficient validation has been under-
taken to date for it to be used as the primary outcome
variable in this report.

B. Prevalence of ''Clinical Asthma''

The true prevalence of asthma is difficult to determine due
to the lack of a single objective diagnostic test, different
methods of classification of the condition, differing
interpretation of symptoms in different countries, as well
as the uncertain influence of increasing public and
professional awareness of asthma. In this report an
arbitrary figure of 50% of the prevalence of ‘‘current
wheezing’’ in children (self reported wheezing in the
previous 12-month period in 13- to 14-year old children)
has been used as the prevalence of ‘‘clinical asthma.’’ In
support of this approach, in different populations from
high- and low income countries:

1. The prevalence of ‘‘clinically important’’ (severe)
asthma symptoms shows a similar degree of variation
to mild wheezing, with a strong correlation at the
national level. This indicates that the wide variation
in prevalence of current wheezing is not explained by
a relative over-reporting of mild symptoms in high-
prevalence countries, and that current wheezing can
be used as the basis for detecting the prevalence of
‘‘clinical asthma’’.

2. The proportion of individuals with bronchial
Hyperresponsiveness (BHR) plus current wheeze is
around 40% to 60% of that reporting current
wheeze. This criteria of BHR plus current wheeze
has been proposed as the ‘‘gold standard’’ for
identifying clinical asthma in population-based

Figure 7. Disability-Adjusted Life Years Lost Due to Asthma
World-wide – Ranking with Other Common Disorders
(Note: Disability adjusted life years (DALYs) combine infor-
mation about morbidity and mortality in numbers of healthy
years lost. The calculation of disease-specific health loss in
DALYs is the sum of years of life lost (YLLs) and years lived
with disability (YLDs) weighted for severity. Each state of
health is assigned a disability weighting by an expert panel on a
scale from zero (perfect health) to one (death). To calculate the
burden of a certain disease, the disability weighting is multiplied
by the number of years lived in that health state and is added to
the number of years lost due to that disease.).
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studies, having been shown to identify a group with
greater severity of clinical and physiological meas-
ures and treatment requirements for asthma than
alternative criteria.

3. In children the prevalence rate determined by a
positive response to the video sequence of wheezing is
about 50% of that of current wheezing from the
written questionnaire.

4. In adults the prevalence rate of breathlessness with
wheeze (indicative of clinically significant asthma)
is about 50% of the prevalence rate of current
wheezing.

5. There is a strong correlation observed between IS-
AAC and ECRHS asthma symptom prevalence data,
with 74% of the variation in the prevalence of cur-
rent wheezing in adults at the centre level explained
by the variation in the childhood data. The mean
prevalence rate of current wheezing in children was
88% of that recorded in adults, in the countries
which participated in both studies.

6. There is a close correlation between the ISAAC
asthma prevalence data for teenagers (13- to 14-year
age group) and young children (6- to 7-year age
group). In the countries which studied both age

Figure 8. World Map of the Proportion of the Population with Access to Essential Drugs.
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groups in the ISAAC programme, the mean preval-
ence rate of current wheezing in the 6- to 7-year age
group was 105% of that recorded in the 13- to 14-
year age group.

The prevalence of doctor-diagnosed asthma, of asthma
attacks, or of asthma medication use was avoided due to
the marked variation in the recognition and presentation
to a doctor by an individual with recurrent wheezing
episodes, and the considerable differences in diagnostic
labelling and treatment by doctors between populations.
As a result the prevalence rates for ‘‘clinical asthma’’
reported in this report represent a conservative estimate.
To determine the number of persons with asthma in

each country, the mean prevalence of asthma calculated
for each country was multiplied by the population of the
country, which was derived from the WHO population
statistics for 2001. For countries in which data on asthma
symptom prevalence were not available, the mean
prevalence of clinical asthma in the specific region was
used. While the major limitations of this approach are
evident, it does provide a crude estimate for the preval-
ence of clinical asthma in these countries. This approach
enabled the total number of asthmatics in each region to
be estimated and thereby the total number of persons
with asthma worldwide.

C. Asthma Mortality

The asthma mortality comparison between countries
has been made using the asthma mortality rates in the
5- to 34-year age group because the diagnosis of
asthma mortality is firmly established in this group. It
has been shown that in this age group false-positive
reporting (i.e., deaths from other causes being falsely
attributed to asthma) and false-negative reporting
(i.e., asthma deaths being falsely assigned to other
categories) are extremely low. However, the accuracy of
this approach declines with increasing age, with false-
positive reporting rates of >30% in those aged 65
years or more. In this report, WHO country-specific
mortality data for ICD codes 490 to 493 have been
used. These codes incorporate mortality data from
asthma, emphysema, chronic bronchitis, and bronchitis
not specified as acute or chronic. In the 5- to 34-year
age group, these mortality figures are similar to the
asthma mortality rates, due to the rarity of mortality
from chronic bronchitis or emphysema in this age
group. This approach was supported by a validation
study based on data from 14 countries in 7 regions, in
which the asthma mortality rates in the 5- to 34-year
age group as published by the national statistics were
compared with the WHO mortality rates for ICD codes
490 to 493. This validation showed that the asthma

mortality rates in the 5- to 34-year age group were on
average 89% of the WHO derived figures.

For each country, the mean mortality rate from the two
most recent years in which it was available was presented.
The mean period in which mortality data were available
was 1996 to 1997; mortality data were not reported if they
were only available prior to 1992. When making interna-
tional comparisons of asthma mortality it is necessary to
also consider the asthma prevalence rates in the countries
being compared. In this way a more accurate determin-
ation of the case fatality rate can be achieved and with
this type of analysis a different perspective of the
international differences in asthma mortality rates is
obtained. In this report, case fatality rates have been
derived for each country, in which the asthma mortality
rate in the 5- to 34-year age group has been determined as
a proportion of the prevalence of clinical asthma, where
data were available. It is recognised that the case fatality
rates represent a crude estimate, dependent on many
factors including the accuracy of the mortality and
prevalence statistics available in the different age groups,
diagnostic coding, and the recognition and management
of the condition. It has not been possible to document
overall asthma mortality rates or the number of deaths
due to asthma in each country as these data were not
available from the WHO in a standardised format.

D. Disability-Adjusted Life Years

In considering the impact of a disease in terms of
mortality, it is informative to extend the concept of life
expectancy to that of health expectancy. In this way an
attempt is made to generalise the concept of years of life
lost to that of years of healthy life lost, representing a
health gap measure which incorporates both loss of life
and the loss of quality of life. This allows a composite
measure of the burden of both fatal and non-fatal disease.
As a result, the years lost to disability (YLD) is added to
the years of life lost to premature mortality (YLL) to
yield an integrated unit of health - the ‘‘disability adjusted
life-year’’ (DALY), with one DALY representing the loss
of one year of healthy life. The DALYs lost due to
asthma worldwide in 2001 are presented, together with
the 30 leading causes of DALYs. These data were
obtained from the recently published WHO World Health
Report 2002.

E. Populations with Regular Access to Essential Drugs

The world map documenting the percentage of the
population in each country with regular access to
essential drugs was reproduced from the WHO World
Health Report 1998.
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