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Is the prevalence of asthma declining? Systematic review of

epidemiological studies

Asthma is now one of the most common chronic diseases
affecting an estimated 300 million people worldwide (1).
The prevalence of asthma (and other local allergic
conditions) increased very markedly over the second half
of the last century, especially in westernized societies,
where it now poses a considerable disease burden on
individuals and economic disease burden on healthcare
systems and society (2, 3). There have, however, been
recent reports that its prevalence may now be declining
(or has at least plateaued) (4–7), and these are, if true,
important for future national and international health-
care planning (6, 8, 9).
To inform these deliberations, we aimed to search

systematically for, and appraise, published reports on the
epidemiology of asthma. We endeavoured to include
studies using appropriate study designs and validated
instruments [such as the International Study of Asthma
and Allergies in Childhood (ISAAC) (10) and the
European Community Respiratory Health Survey
(ECRHS)] (11) to assess recent international trends in
asthma prevalence and more specifically to assess if
asthma prevalence is declining.

Methods

We searched EMBASE (from 1990), Medline (from 1990), ISI Web
of Science (from 1990) and Google Scholar for reports describing
trends in asthma prevalence using appropriate Medical Subject
Heading (MeSH) and free text searches embracing the following
concepts/terms: asthma$ AND epidemiology OR prevalence OR
time trends OR cohort OR repeat questionnaire OR repeat survey
OR ISAAC OR ECRHS from 1990 onwards, in English and in all
age groups. In addition, we drew on our personal databases of
literature on the epidemiology of asthma and our own sources of
routine data. Bibliographies of papers found were scanned for
additional papers of interest.
We only included full reports of studies that presented data on

estimates of asthma prevalence for at least two time points during the
period 1990–2008. We stipulated that these studies needed to employ
appropriate designs to assess disease trends (i.e. cohort studies, repeat
cross-sectional surveys and analysis of routine healthcare data), val-
idated instruments and approaches to asthma diagnosis, and com-
parable approaches for each period of time under study.
Quality assessments were independently carried out on each study

by two reviewers using an adaptation of the Critical Appraisal Skills
Programme approach, which involved an assessment of both
internal and external validity (12). We assessed the agreement of
reviewers on methodological quality assessment, and any disagree-
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ments were resolved by discussion or, if agreement could not be
reached, by arbitration by a third reviewer. Reviewers were not
masked to study details when assessing study quality.
Data were independently extracted onto a customized data

extraction sheet by two reviewers, and any discrepancies were
resolved by discussion or, if agreement could not be reached, by
arbitration by a third reviewer. Because of differences in design and
reporting approaches and the heterogeneity of findings, meta-
analysis was neither possible nor desirable. Rather, trends were
explored descriptively by study design, age group (children vs
adults) and continent.

Results

We identified 2321 titles for review (Fig. 1) of which 48
full reports of studies satisfied our inclusion criteria.
Overall, these studies reveal that there is no single global
trend (Fig. 2). Tables 1–6 detail data from key epidemi-
ological studies on changing trends in asthma prevalence
since 1990. Tables 1–3 draw on ISAAC questionnaire
derived data (see Panel 1 for questions used) and identify
countries where asthma prevalence is increasing
(Table 1), decreasing (Table 2) and remaining stable
(Table 3). Tables 4–6 detail findings from other epidemi-
ological studies, these in the main comprising repeat
cross-sectional studies and secondary analyses of routine
datasets and one cohort study.
In the following text, we summarize overall trends by

continent. For each region, where available, we begin by
presenting data from the more robust epidemiological
studies and then turn to analyses of routine healthcare
data.

Africa

We found only limited data on asthma trends in Africa
and none using serial cohort designs. In South Africa
(Cape Town), the 12-month prevalence of wheezing,
assessed using ISAAC phase I and phase III question-
naires in 13- to 14-year-olds, was found to have increased
from 16.0% to 20.3% over the period 1995–2002, but
there was no corresponding increases in the prevalence of
clinician-diagnosed asthma over this same time period

(13) (Table 1). In Morocco, Bouayad et al. (14) reported
an increase in the prevalence of wheezing in the last
12 months (in children aged 13–14) of 1.0% from phase I
(1994/1995) to phase III (2002) using the ISAAC
questionnaire in Casablanca (Table 1), but a decrease of
0.2% in Marrakech in children of the same age over the
same time period (Table 2).

Although asthma prevalence has been reported in other
parts of Africa, for example, in Ethiopia (15–17), Nigeria
(18, 19), Kenya (20, 21) and Tunisia (22) as part of the
worldwide ISAAC reports (23–25), no serial data have as
yet been reported.

Asia and the Middle East

There are again only a limited number of reports for this
region with conflicting results; none of these studies have
used cohort designs. In studies using the ISAAC
questionnaire, an increase in 12-month prevalence of
symptoms indicative of asthma has been reported in 6-
to 7-year-olds in Singapore [from 9.9% (1994) to 11.9%
(2001)] (26) and Thailand in Bangkok [from 11.0%
(1995) to.15.0% (2001)] and Chiang Mai [from 5.5%
(1995) to 7.8% (2001)] (27), as well as adolescents
(12- to 15-year-olds) in Korea [from 2.7% (1995) to
5.3% (2000)] (28), Taiwan [from 4.5% (1995/1996)
to 6.0% (2001)] (29) and Singapore [from 9.9% (1994)
to 11.9% (2001)] (26) (Table 1). A decrease in preva-
lence of asthma symptoms has, however, been reported
in Hong Kong [from 11.2% (1994/1995) to 10.2%
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science
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Full articles obtained for
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reviewed.
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(n = 2216) 

EMBASE &
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(n = 775) 

48 studies in the review 

Rejected not meeting
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(n = 57) 

(n = 4) potential papers
excluded because
they were not fully
reported in english 

Figure 1. Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) flow diagram.

Panel 1. Key questions from the International Study of Asthma and Allergies in
Childhood questionnaire

Have you ever had wheezing or whistling in the chest at any time in the past?
Have you had wheezing or whistling in the chest in the last 12 months?
How many attacks of wheezing have you had in the last 12 months?
In the last 12 months, how often, on average, has your sleep been disturbed
because of wheezing?
In the last 12 months, has wheezing ever been severe enough to limit your speech
to only one or two words at a time between breaths?
In the last 12 months, has your chest sounded wheezy during or after exercise?
In the last 12 months, have you had a dry cough at night, apart from a cough
associated with a cold or chest infection?
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(2002)] (30) and Thailand [in Chaing Mai (from 12.7%
(1995) to 8.7% (2001))] and little change in Bangkok
[from 13.5% (1995) to 13.9%(2001)] (27) in 13- to 14-
year-olds (Table 2). One other cross-sectional study
(Table 6) in Hong Kong reported no change in asthma
symptoms in the over 1970s between 1993 and 2001 (31).
An ISAAC study in Israel (Table 2) showed a decrease
in asthma symptoms in 6- to 7-year-olds and 13- to
14-year-olds [from 7.0% (1997) to 6.4% (2003), respec-
tively] (32).
Other studies have reported asthma symptom preva-

lence in Taiwan (33), north-eastern Thailand (34) and
India (35, 36), but no serial data have been reported.

Australasia

For Australasia, we found evidence of conflicting trends
in asthma prevalence. A study using the ISAAC ques-
tionnaire reported a 7.3% decrease in the prevalence of
physician-diagnosed asthma [from 38.3% (1992) to
31.0% (2002)] in 8- to 11-year-olds (37) (Table 2).
Increases in the prevalence of physician-diagnosed
asthma were reported in Australia using a cross-sectional
survey in those aged 15 or older, from 7.5% (1990) to
12.2% (2003) (38, 39) (Table 4), and also for 8- to
11-year-olds from 30.5% (in 1992) to 38.6% (in 1997)
(40) (Table 4).

Europe

There was a much larger set of studies for Europe than
for other regions, but here too the picture was far from

uniform. In the UK, three repeat cross-sectional studies
used the ISAAC questionnaire (Table 1). One reported a
significant increase in physician-diagnosed asthma prev-
alence from 19.9% (1991) to 29.7% (1999) (41) in 8- to
9-year-olds. The second study reported an increase in
current wheeze in both 6- to 7- and 13- to 14-year-olds
from 1995/1996 to 2001/2002 (6- to 7-year-olds:
girls 15.4–23.3%, boys 21.0–27.6%; 13- to 14-year-olds:
girls 21.8–21.4%, boys 18.0–23.2%) with the increase
more striking amongst boys (42). The third study
showed an increase in lifetime asthma in 12- to
14-year-olds from 20.6% (1995) to 25.9% (2002) (43).
In other cross-sectional studies (Table 4), Burr et al. (44)
reported an increase in reported asthma in 12-year-olds
from 5.5% in 1988 to 27.3% in 2003; Upton et al. (45)
reported an over twofold increase in the prevalence of
asthma in adults from 3.0% (1972) to 8.2% (1996) (45);
Rizwan et al. (46) reported an increase in 5- to 11-year-
olds from 17.7% (1991) to 29.8% (1998); Butland et al.
(47) in 7- to 8-year-olds from 12.9% (1991) to 17.8%
(2002); and Anderson reported asthma prevalence
increased from the 1960s to early 2000s (48) (Table 4).
One cohort study reported an increase in the annual
prevalence of physician-diagnosed asthma in women
and men, respectively, from 3.0% (1990) to 5.1%
(1999) (49). Routine data sources (50–52) and surveys
[Scottish Health Survey (53) and the Health Survey
for England (54)] have also found asthma symptom
prevalence to be increasing in the UK for all ages
(Table 4).

In the Republic of Ireland, physician-diagnosed asthma
increased from 18.2% in 1998 to 21.6% by 2003, in 13- to

Figure 2. World map of the prevalence of clinician-diagnosed asthma adapted to demonstrate disease trends over the period 1990–
2008 (reproduced with kind permission from Masoli et al. (2004) (1).
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14-year-olds (Table 1). In Galway, Ireland, the preva-
lence of current asthma was 18.5% in 2002, showing no
change since 1992 (Table 6) (55).
An increase in asthma prevalence has been reported

using the ISAAC questionnaire in Germany for both
boys and girls aged 6–7 and 13–14 (56) (Table 1). For
example, an increase in asthma prevalence from 12.2%
in 1994/1995 to nearly 13.6% in 1999/2000 was reported
for boys aged 6–7 (56). In the rest of Europe, an
increase in asthma prevalence using the ISAAC
questionnaire in children aged 6–14 was also found in
Sweden (physician-diagnosed asthma increased from
5.7% (aged 7–8) to 7.7% (aged 11–12) (57), Italy
[lifetime prevalence in 6- to 7-year-olds and 13- to
14-year-olds, respectively, from 9.1% (1994/1995)
to 9.5% (2002): in 6- to 10-year-olds 10.7% (1994/
1995) to 13.3% (1999)] (58, 59), Turkey [lifetime
prevalence of wheeze increased from 15.1% (1995) to
25.3% (2004)] (60) and Spain [lifetime prevalence of
asthma (6- to 7-year-olds and 13- to 14-year-olds,
respectively) from 10.4% (1994/95) to 12.8% (2002/
2003)] (61) (Table 1). An increase in asthma symptoms
was reported in Sweden (62) and Croatia (63, 64) using
the ISAAC questionnaire, but follow-up data were not
presented.
Asthma prevalence was reported as increasing in one

cross-sectional survey in Denmark (Table 4) from 4.1%
(1986) to 11.7% (1998) in 7- to 17-year-olds (65). Other
cross-sectional surveys that also showed an increase in
prevalence were in Greece [lifetime prevalence of asthma
increased from 9.6% (1998) to 12.4% (2003)] (66)
(Table 4). Other routine data sources that showed an
increase in prevalence were from Finland (physician-
diagnosed asthma, relating only to men, from 0.3%
(1960) to 3.5% (2003) (67).
In Norway (68) and Sweden (69), however, stable

prevalences were reported using the ISAAC question-
naire, but follow-up data were not presented. Other
studies that reported a plateau in asthma prevalence used
cross-sectional surveys (see Table 6) in Switzerland (5- to
7-year-olds) (70), Italy (6- to 14-year-olds) (71) and
Germany (72) (9- to 11-year-olds). A review in Norway
reported a levelling off of asthma prevalence over the last
10 years (73).
A decline in asthma prevalence was found in two stud-

ies in the Netherlands: one used a repeat cross-sectional

study in 8- to 9-year-olds between 1989 and 2001 (6),
whilst the other analysed routine healthcare datasets (74)
(Table 5).

North America

A mixed picture was also found to exist in the United
States. Akinbami and Schoendorf (75) reported that
annual asthma prevalence increased from 3.7% (1980/
1981) to 6.9% (1995/1996) (Table 4), whereas Mannino
et al. (76) reported a decline from 1997 to 1999 (Table 5).
In Alaska, a yearly increase in asthma prevalence was
reported (from 1.0% in 1999 to 2.2% in 2002 (P < 0.001)
Table 4) (77).

Barraza-Villarrea et al. (78) reported an increase in
physician-diagnosed asthma prevalence in 6- to 8-year-
olds and 11- to 14-year-olds from 5.8% (1995) to 9.1%
(2002), in Mexico (Table 1).

South America

In South America, using the ISAAC questionnaire, Riedi
et al. (79) reported no change in the prevalence of asthma
symptoms (from 18.4% to 18.7%) in 13- to 14-year-olds
between 1995 and 2001 in Brazil (Table 3), whereas Sole
et al. (80) reported a decrease in the prevalence of
wheezing in the same age group from 27.7% (1994/95)
to 19.9% (2002) (Table 2). Although Mallol et al. (81)
reported an increase in wheezing for the last 12 months
using the ISAAC questionnaire, data were only presented
for 1999/2000.

Gaps in the epidemiological evidence

Although a global picture of trends in asthma preva-
lence can be presented (Fig. 2), there are still areas
where little or no data have been collected, these
including parts of Asia, Africa and South America. In
areas where asthma prevalence has only been reported
in single cross-sectional studies, it would seem pru-
dent to invest resources to generate serial data.
These areas include Africa, Trinidad and Tobago (82),
Dhakar (83), Albania (84), Greece (85), Nigeria (18),
Israel (86), Beirut (87), United Arab Emirates (88), Ku-
wait (89), Palestine (90), Tamil Nadu, India (35) and
Qatar (91).

Table 3. Studies using ISAAC questionnaire finding the prevalence of asthma is remaining stable

Study Where Age Measure Magnitude Conclusion Quality assessment

Riedi, et al.
(2005) (79)

Brazil 13–14
years

ISAAC 1995 and 2001
questionnaire

The prevalence of
symptoms of asthma,
probable asthma in 1995
and 2001 was 18.4% and
18.7%, respectively

No change in asthma
over the past 6 years

Moderate

ISAAC, International Study of Asthma and Allergies in Childhood.
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Table 5. Other studies (repeat cross-sectional surveys and routine healthcare data) showing a declining prevalence of asthma

Study Where Age Measure Magnitude Conclusion
Quality
assessment

Repeat cross-sectional surveys
Mommers, et al.

(2005) (74)
The Netherlands 8–9 years Parental questionnaire

on the respiratory health
children, 2001

Wheezing in the past year
decreased from 13.4%
(1989), 13.3% (1993),
11.9% (1997) and 9.1% (2001)

The prevalence of recent
wheeze in Dutch
schoolchildren has
declined steadily
since 1989

Good

Routine healthcare data
van Schayck and

Smit (2005) (6)
The Netherlands All ages Data from Continuous

Morbidity Registration,
Nijmegen (CMR),
the Netherlands,
began in 1967

After an initial increase,
the prevalence of respiratory
complaints in children is
now stabilizing or even declining

A downward trend
seems to have set
in around the late
1990s, especially
among young children

Moderate

Mannino et al.
(2002) (76)

USA All ages Centre for Disease Control,
1980–1999

In 1980–1996, asthma
prevalence increased.
In 1997–1999, asthma
prevalence decreased

Asthma prevalence
appears to be decreasing

Moderate

Table 6. Other studies (repeat cross-sectional surveys) showing a stable prevalence of asthma

Study Where Age Measure Magnitude Conclusion
Quality
assessment

Repeat cross-sectional surveys
Shabu et al.

(2007) (55)
Galway,

Ireland
9–10 years One page questionnaire

circulated in 1992 and
2004

The prevalence of asthma
was 18.5%. Comparison
with the study of 1992
shows little change in the
prevalence of current
wheeze or asthma

Asthma prevalence appears
to be stable in 9- to
10-year-olds from 1992 to
2004

Moderate

Grize, et al.
(2006) (70)

Switzerland 5–7 years Four cross-sectional surveys
in 5- to 7-year-olds in
seven different
communities in
Switzerland between 1992
and 2001

Wheeze in past 12 months:
11.9% (1992), 10.3%
(1995), 9.2% (1998) and
9% (2001)

Wheeze in the past
12 months decreased from
1992 to 2001

Good

Ronchetti,
et al. (2001) (71)

Italy 6–14 years Two primary schools,
validated questionnaire,
6–14 years, 1974, 1992
and 1998

Physician-diagnosed asthma
increased from 5.5% (1974)
to 12.2% (1992) and 12%
(1998)

Asthma prevalence
increased from 1974 to
1998

Good

Zollner et al.
(2005) (72)

Germany 9- to 11-year-olds Cross-sectional surveys
conducted between
October 1992 and
March 1993, and then
repeated five times
during the same
season in 1993/1994,
1994/1995, 1996/1997,
1998/1999 and
2000/2001

No real increase in
physician-diagnosed
asthma from 4.9% (1992/
1993) to 4.3% (1996/1997)
and 5.6% (2000/2001)

There has been no further
increase in the prevalence
of asthma since 1992

Moderate

Ko et al.
(2006) (31)

Hong Kong ‡70 years Two questionnaire surveys
were conducted in
1991–1992 and 2003–2004

No change for asthma
prevalence from 5.1%
in 1991 to 5.8% in 2003

No real increase in
asthma prevalence

Good

Anandan et al.
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Discussion

This systematic review of the international literature has
clearly shown that there is overall no decline in the
prevalence of asthma. This is particularly apparent from
the various higher quality epidemiological studies, many
of which reveal that, if anything, the prevalence of
symptoms suggestive of asthma may still be increasing.

Although a global problem, asthma remains predominantly a
western disease

The Global Burden of Asthma report (2004) (1) indicates
that the highest prevalence of physician-diagnosed
asthma is still in the UK and Australasia but that the
USA and parts of South America have high prevalence.
The lowest prevalence is in Indonesia, Albania, Nepal
and India. This report thus highlights that asthma is still
predominantly a western English- speaking area disease
but that people in all world regions are nonetheless now
affected. It has been suggested that this epidemiological
picture may reflect the English origin bias of many of the
asthma instruments used. Indeed, the word asthma and
asthma-related symptoms are translated differently or
can have different meanings in non-English speaking
countries (92). For example, the word �wheezing� cannot
be translated literally in most other languages. The
implications for this can affect both physician and public
awareness of asthma and therefore data collection
in non-English speaking countries might not be as
complete.
In the 2007 phase III ISAAC study (25), the countries

with the highest asthma prevalences (for the previous
12 months) for 6- to 7-year-olds were Costa Rica
(34.8%), Australia (23.6%), Panama (23.1%), Brazil
(22.9%), New Zealand (22.6%) and the UK (19.6%).
Of these, prevalence increased in the past 12 months in
Costa Rica, Brazil, New Zealand and the UK. The lowest
prevalences (for the previous 12 months) were in Indo-
nesia (3.5%), Nigeria (5.2%), Lithuania (5.6%), Malaysia
(6.2%) and Albania (6.3%) with prevalence increasing in
the past 12 months in Nigeria and Lithuania (25).
In 13- to 14-year-olds, the highest prevalence of symp-

toms suggestive of asthma (for the previous 12 months)
was reported in the Isle of Man (32.3%), Channel Isles
(30.8%),NewZealand (28%),Republic of Ireland (27.9%)
and the UK (27.1%). The lowest prevalence of suggestive
symptoms (for the previous 12 months) was in Albania
(3%), Indonesia (3.6%),China (5.1%) andTaiwan (6.2%),
with prevalence increasing in the past 12 months in all of
these countries (25).

Strengths and limitations of this study

The main strengths of this study are the comprehensive-
ness of the searches involving interrogation of a number
of datasets, our standardized approach to study selection,

quality assessment and data extraction. The resulting
picture of asthma trends globally is we believe the
most comprehensive assessment to date and this will we
hope be of considerable benefit to healthcare planners
globally.

There are, however, a number of limitations that need
to be considered, these including our reliance on only
including studies that have reported in full in English. We
did, however, in the course of undertaking this work, also
collect these non-English reports (n = 4) and study the
abstracts of all of these reports, which have been
translated into English. Based on the assessments of
these abstracts, we are reasonably confident that inclu-
sion of these additional studies would not have substan-
tially altered our conclusions. A list of these additional
four studies is included as an Appendix to this report.
Also of relevance is that because of resource constraints,
we were unable to search for unpublished material; whilst
this is clearly a limitation of this exercise, given the
heterogeneity of trends uncovered, inclusion of additional
studies would have been unlikely to undermine our
overall conclusion, namely that there is no clear global
trend suggesting a decline in asthma prevalence.

There is still a need for high quality epidemiological data

The Global Burden of Asthma report highlights that the
true prevalence of asthma is still difficult to determine
because there is no definitive diagnostic test and because
of the differing classifications of the disease throughout
the world (1). The rapid transitions noted in many parts
of the world and the gaps uncovered highlight the need
for continued attempts to better understand the epidemi-
ology of asthma.

Conclusion

No overall decline in asthma prevalence

The isolated reports of a decline in asthmaaremainly based
on extrapolation from measures of healthcare utilization
and appear, therefore, largely to reflect improvements in
quality of care (of which, greater use of preventative
treatments is likely to be of greatest importance). For
example, van Schayck et al. (6) showed in the Netherlands
that before 1990, asthma mortality was still common, but
dramatically dropped after the introduction of primary
care guidelines in which the use of inhaled steroids was
strongly advocated.After this, therewas a clear association
between the declining trend in respiratory symptoms and
the medication use in wheezing children over a 12-year
period. Similarly, Haahtela et al. (93) showed that in
Finland, the introduction of primary care teams resulted in
a 75% increase in inhaled steroid use, which was accom-
panied by an 80%decrease in hospitalization andmortality
because of asthma.
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In summary, the available data suggest that in most
parts of the world, asthma prevalence is continuing to
increase or remaining stable. The sense of optimism that
asthma prevalence may be declining, for the present time
at least, appears largely unfounded.
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Appendix

Table 1. Studies removed because they were not in English (n = 4)

Study Where/language Age Measure Magnitude Conclusion

Harangi
et al. (2007) (95)

Hungary/Hungarian 6–7 and
13–14 years

International Study of
Asthma and Allergies
in Childhood (ISAAC)
phase III

There was a significant increase
in the frequency of �wheezing
in the last 12 months� (2006:
9.6%; 2003: 6.8%)

During the observation period of
3 years, there was a significant
increase in �wheezing in the
last 12 months�

Abramidze.
et al. (2007) (96)

Georgia/Georgian 13–14 years ISAAC questionnaire
1996 and 2003

The mean prevalence increased
steadily for current wheezing
from 3.6% to 5.6%
(P = 0.0001)

Asthma prevalence is increasing

Urrutia et al.
(2007) (97)

Spain/Spanish After 9 or
10 years

European Community
Respiratory Health
Survey

The frequency of diagnosed
asthma rose from 4% to 7%
(P < 0.05). The rate of reported
asthma rose annually by 0.34%
(95% confidence interval [CI],
0.20–0.48%), while diagnosed
asthma rose by 0.26% (95% CI,
0.13–0.39%) and treated
asthma by 0.16% (95% CI,
0.07–0.25%)

Increased prevalence rates of
asthma diagnosis and
treatment have been detected,
but the rates of reported
symptoms have remained
similar, consistent with the
assumption that more persons
are being classified as
asthmatics

Endre et al.
(2007) (98)

Hungary/Hungarian In children,
15 years and
under

Cross-sectional survey.
Questionnaire in 1995,
1999 and 2003

The increase between 1995 and
1999, and between 1999 and
2003 was highly significant
(P < 0.0001)

On the basis of the results of
more than 100 thousand
children, the authors conclude
that between 1995 and 2003,
the proportion of asthmatic
children increased by 50% in
Budapest, while the air
pollution did not deteriorate,
and the pollen concentration
from sensitizing plants did not
increase
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