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Variability is the hallmark of childhood asthma. Conceptually
defined as variable airflow obstruction, asthma affects individual
children through a variety of clinical manifestations. Particular
controversy surrounds the nature of wheezing in early infancy and
its relationship to atopic asthma of later onset. Asthma prognosis
is also highly variable and only to a limited extent predictable by
clinical indicators in early childhood. Long-term follow-up studies
suggest a complex pattern of remission and relapse as wheezy
children are followed through adolescence into adult life. Similarly,
the population burden of asthma is highly variable, both over
time and between countries. The balance of evidence worldwide
suggests a modest but sustained increase in the prevalence of
asthma symptoms over the past three decades. Superimposed on
this have been larger changes in diagnostic fashion and use of
health services for childhood asthma in many countries. There is
substantial international variation in the prevalence of asthma
symptoms, and marked urban-rural differences have been reported
from several African countries. These contrast with the more
uniform distribution of the disease within industrialized countries,

reflecting its ubiquity in affluent societies.

Variability in definition

Asthma is conceptually defined as variable airflow obstruc-
tion (1), but for epidemiological purposes a pragmatic
definition is often required in order to make best use of the
available data. Three measures of wheezing illness have been
widely used in epidemiological research: diagnosed asthma,
symptoms, and measurements of bronchial hyperreactivity.
A diagnosis of asthma is all that is available in most
routine sources of data relating to health service utilization
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and mortality. However, many studies have confirmed that
there is substantial variation between doctors, between
areas, and over time in the degree to which the asthma label
has been applied to wheezing illnesses {2]. This limitation
can be overcome to some extent by including a number of
diagnostic labels in an attempt to cover all the major forms
of wheezing illness. For instance, several studies from the
1960s and 1970s analysed the combination of asthma and
wheezy bronchitis (2, 3).

Concern during the 1970s and 1980s about underdiagnosis
and inadequate treatment of asthmatic symptoms in school-
aged children {4) led to a clinical and epidemiological
consensus that all wheezing should be considered as
‘“‘asthma’’ (3). During the 1990s, this convention has been
increasingly questioned, particularly for wheezing in pre-
school children (s, 6).

Definition of asthma in terms of symptoms has the
advantage that disease ascertainment is not sensitive to
variations in doctors’ preferences for specific diagnoses, but
the reporting of symptoms by children or parents is difficult
to standardize, and it must be recognized that spurious
variations may arise from increased awareness of respiratory
problems in certain groups or from changes in the perception
of symptoms over time. International variations may also be
affected by problems of translation.

Bronchoconstrictor challenge tests have the intuitive
appeal of being objective and purport to measure the disease
quantitatively on a single dimension. They are generally
reserved for in-depth studies of selected groups of children,
or for objective validation of differences in disease pre-
valence observed using simpler methods. Some investiga-
tors have proposed that objectively confirmed bronchial
hyperresponsiveness should be incorporated into the defini-
tion of asthma (7). This may be effective in concentrating
epidemiological enquiry on a group of children with
relatively persistent airway abnormality, among whom risk
factors may be easier to identify. However, it excludes a
substantial proportion of children with asthmatic symp-
toms who need to be considered as part of the spectrum of
wheezing illness in the community, and it has yet to be
shown that the more restrictive disease definition yields
greater returns in terms of discovering remediable causes of

asthma.

Variability in presentation

An advantage of ascertaining symptoms rather than diag-
nostic labels is that the full range of manifestations can be
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explored. It is evident that asthma displays a wide spectrum
of severity, and no one dimension can adequately describe
all aspects. Thus wheezing may be considered to be “/severe”
because mild attacks occur frequently, or because poten-
tially life-threatening attacks occur rarely, or because the
child is persistently troubled by bronchospasm (particularly
at night) without having any clearly defined attacks. These
dimensions of severity have been incorporated into ques-
tionnaires developed for recent international comparisons of
asthma prevalence (8).

There has also been concern that some children without
overt wheezing may have asthma presenting with other
symptoms, particularly regular nocturnal cough, and may
benefit from inhaler therapy (9). Although this presentation
undoubtedly accounts for some individual cases, in the
general population the differences between children with
wheeze and cough are more striking than the similarities
(10}, suggesting that the prevalence of this syndrome is
probably low.

Variability in natural history

The incidence of wheezing is greatest in the first few years of
life (11), but there is considerable debate about the nature of
this early wheezing and its relationship to asthma of later
onset. Prospective studies in Tucson, Arizona (12, 13) have
been particularly influential in developing concepts of
multiple phenotypes of wheezing illness in early childhood.
Associations with ventilatory function, bronchial respon-
siveness, serum IgE, and positive skin prick tests in infancy
and at ages 6 and 11 years suggest at least two distinct
syndromes: “transient wheezers” with early onset but no
symptoms at school age, associated with poor neonatal lung
function and therefore, arguably, a disease of impaired
intrauterine lung development; and later onset “allergic
asthma’’/, more closely related to atopy.

Longer-term follow-up studies show that transient early
wheezers are less likely to wheeze as young adults than
those with symptoms at age 7 or of later onset (14). However,
among children of school age, the triggers of wheezing also
predict adult prognosis, independent of atopy (15). This
suggests that wheezing triggered only by infection (“wheezy
bronchitis”) may be a third distinct syndrome with a more
benign outlook than “allergic asthma’’ in which attacks
may be triggered by other factors. The situation is complex
because it is likely that the two phenotypes may coexist,
either concurrently ot sequentially, in the same individual,



and also because infection is a common provoking factor for
wheezing even in atopic subjects (16).

Simple statements about the prognosis of childhood
wheezing conceal the considerable variability in the time
course of asthmatic symptoms in individual subjects. The
pattern of prognosis from childhood to adult life has been
studied in a national British sample who developed asthma
or wheezy bronchitis before 7 years of age (14). Some
children who had apparently outgrown their wheezing
tendency at age 7 later developed further wheezing episodes,
particularly at age 33. In another long-term follow-up study
in Melbourne, Australia, there was a similar tendency for
symptoms to recur in adulthood after a period of remission
in the late teens {17). Thus, although a high proportion of
early wheezers become symptom-free in later childhood, a
significant minority later develop wheezing again, either
because of relapse of the original wheezing tendency or the
development of a new form of “adult-onset asthma’’.

Variability in prevalence: time trends

The burden of asthma at a population level is also highly
variable, both over time and between countries. Over the
past 30 years, rates of hospital admission for asthma in
children have risen dramatically in several English-speaking
countries, particularly in younger children (18). Changes in
use of hospital services during acute attacks of asthma may
have contributed to the rise in admissions in the UK {19). On
the other hand, there has been an increase by about 50% in
relative terms in the prevalence of wheezing among
schoolchildren in Britain (20) and Australia {21} over the
past 30 years, with larger increases reported from other
countries, notably a sixfold increase in Taiwan (22). Thus,
there is evidence of an increase in morbidity, although this
may have been exaggerated in routine statistics by changes
in diagnosis and medical care. Unfortunately, little is known
directly about time trends in symptom prevalence in pre-
school children, among whom hospital admission rates have
increased most rapidly.

Concurrently with the increase in asthma prevalence,
several studies suggest an increase in prevalence of hay fever
and eczema, although the few studies of trends in allergic
sensitization are inconsistent (23). If all forms of allergic
disease are increasing simultaneously, it is perhaps more
likely that there has been an increase in host susceptibility,
rather than a change in allergic or bronchial responsiveness
to any single environmental agent. A wide range of
hypotheses have been advanced to explain these changes
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{24, 25}, but only two studies have assessed changes in
prevalence in relation to time trends in personal exposure to
known or suspected perinatal (26) and indoor environmental
(27) factors. Neither was able to explain any substantial part
of the rise in asthma prevalence. This suggests that hitherto
unsuspected causes of asthma or allergy may underlie these
trends, and these probably include environmental exposures
or lifestyles which have changed dramatically over the past
two to three decades {23}.

Variability in prevalence: geographical
comparisons

International comparisons may provide clues to factors
which may explain the rise of asthma prevalence worldwide.
Until recently, there were few studies which compared the
prevalence or severity of asthma symptoms in different
countries, independent of diagnostic label. Comparisons
were generally limited to English-speaking countries (28,
29). The International Study of Asthma and Allergies in
Childhood (8) has provided a framework for global compar-
isons using standardized written and videotaped question-
naires enquiring about asthma symptoms and diagnosis.
The results of worldwide comparisons have recently been
published, based on over half a million children aged 6~7
years and 13-14 years from 155 centres in 56 countries (30,
31). These provide for the first time a truly global map of the
prevalence of childhood asthma, at least in children of
school age.

Substantial variations were observed between countries,
with the prevalence of wheeze in the past year varying from
2% to 33 % in the older age group and from 6% to 32% in the
younger children. In general, the prevalence was highest in
affluent English-speaking countries, intermediate in Wes-
tern Europe, Latin America, Africa, and Southeast Asia; and
lowest in parts of India, China, Eastern Europe, and the
former Soviet Union. The global patterns of prevalence
derived from videotaped and written questionnaires were
broadly similar, suggesting that artefacts of translation are
not the sole explanation for the variability in response to the
written questionnaires.

The proportion of wheezy children with more trouble-
some symptoms changed little with the prevalence of
wheeze in the past year, suggesting that the relative severity
of asthma is independent of the proportion of children with a
wheezing tendency. Every country had some children who
reported having “asthma’’ at some time in their life, but, as
might be expected, the relationship between asthma
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prevalence and wheeze prevalence varied between coun-
tries, reflecting international differences in diagnosis and
labelling of respiratory illness.

Differences between centres within countries were gen-
erally less marked than the international variations,
although in several countries with multiple centres, such
as India, Italy, and Spain, there was a threefold or greater
variation between centres. Much attention has focused on
the possible link with urbanization and air pollution, but
there is remarkably little urban-rural variation within the
UK (32), and globally the pattern of asthma prevalence is, if
anything, inversely related to levels of the commonly
measured air pollutants (30). Indeed, perhaps the most
striking feature of the epidemiology of childhood asthma in
developed countries is its relative uniformity across urban
and rural areas and socio-economic groups (33). This
suggests that the factors responsible for international
variations in disease prevalence, and perhaps also time
trends, are widely distributed in affluent societies.

Intriguing and contrasting observations come from Africa,

where three studies suggest a virtual absence of exercise-

induced bronchospasm in rural children, whereas bronchial
hyperreactivity appeared to be common in urban children
(34-36). More detailed study of these and other areas with
exceedingly low asthma prevalence may shed more light on
the causes of the disease than comparisons within Western

populations.

Conclusion

Asthma is defined clinically in terms of variability of airflow
obstruction, but it is itself highly variable in clinical
presentation and natural history. Asthma prevalence varies
a great deal between countries and has been rising to a
variable extent in many parts of the world over the past 20—
30 years. The explanations for these phenomena remain
elusive, but known risk factors do not account to any
substantial extent for these geographical differences and
time trends. The case for a broad perspective in asthma

research is as strong nowadays as it was a decade ago {37).
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