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Abstract
Paediatric asthma is a major clinical con-
cern worldwide and represents a huge
burden on family and society. It accounts
for a large number of lost school days and
may deprive the child of both academic
achievement and social interaction.
Childhood asthma also places strain on
healthcare resources as a result of doctor
and hospital visits and the cost of treat-
ment. The prevalence of asthma varies
worldwide, possibly because of diVerent
exposure to respiratory infection, indoor
and outdoor pollution, and diet. Certain
risk factors appear to predispose children
to developing asthma and atopic disease,
including incidence and severity of wheez-
ing, atopy, maternal smoking, and
number of fever episodes. This paper dis-
cusses the burden, prevalence, and risk
factors associated with paediatric asthma.
(Arch Dis Child 2000;82(Suppl II):ii2–ii5)
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Asthma is the most common chronic disease in
children. The prevalence is increasing although
the reasons why are poorly understood. Paedi-
atric asthma is a major global health problem,
which exerts a substantial burden on the
family, healthcare services, and on society as a
whole. A national survey of over 17 000 house-
holds in the United States showed that the
annual burden experienced by 2.7 million chil-
dren aVected with asthma comprised 7.3 mil-
lion days when the patient was restricted to
bed, 10.1 million days of school absence, 12.9
million contacts with a doctor, and 200 000
hospitalisations resulting in 1.9 million days of
hospital admissions.1 Furthermore, asthma can
considerably impair the child’s ability to enjoy
and partake in activities such as playing a
musical instrument and sporting events,2 and
even aVect sleep patterns and their academic
and career success because of poor school
attendance associated with asthma attacks. In
addition, cancellation of social events because
of illness and sibling rivalry may aVect families
of the asthmatic child.

The common characteristics of asthma
include bronchospasm, variable airway nar-
rowing, bronchial hyperresponsiveness, and
airway inflammation, but its diagnostic defini-
tion is still not clearly defined. Asthma
prevalence studies lack consistency, possibly
because of the ill defined diagnostic criteria
and non-standardised study protocols. Conse-
quently, an international study was performed
using a standardised protocol for each centre.3

Prevalence of childhood asthma and
associated symptoms
The ISAAC study compared the prevalence
rates of asthma and atopic disease in 155 cen-
tres in 56 countries worldwide, and was
conducted over a period of one year in 721 601
children aged either 6–7 years or 13–14 years.3

Overall, the prevalence of asthma tended to be
greater in English speaking countries, but the
international pattern was suggestive that envi-
ronmental factors may have played a role in the
prevalence of childhood asthma.

Evidence from the ISAAC study also showed
that the distribution of childhood asthma varies
between global populations from less than 2%
to approximately 33% of the population.
Prevalence reaches 17–30% in the UK, New
Zealand, and Australia, whereas areas of low
prevalence (1–7%) include Eastern Europe,
China, and Indonesia.3 Furthermore, the
prevalence also appears to vary within coun-
tries. For example, across India it ranges from
less than 5% to approximately 20%.3

It is unclear why the variation in the
prevalence of asthma is so large. One theory
involves a greater understanding of hygiene
and healthcare in the western world, which
may lead to a diVerent exposure to infection
early in life. Consequently, this may render the
immune system susceptible to an atopic
response.4 Childhood respiratory disease,5 al-
lergen exposure,6 dietary changes,7 8 and socio-
economic diVerences9 may also play a role in
the variation.

Ethnic origin may also play a role in the
prevalence of asthma. This was confirmed in a
recent study conducted in German children, of
which 7% were either of Turkish nationality
born in Germany or had moved there during
the first year of life.10 The prevalence of asthma,
atopy, and bronchial hyperresponsiveness were
lower in Turkish children than in native
German children. Multivariable analysis failed
to highlight any of the risk factors assessed,
although other factors that were not evaluated,
such as diet may explain the diVerence between
the populations. A genetic factor is unlikely to
be involved, as the prevalence of asthma in
Turkish children living in Germany was lower
than that reported in Turkey. Alternatively,
some type of selection bias associated with
immigration, for example, only healthy Turkish
people chose to move to Germany, may be
implicated.

Following the reunification of Germany in
1989, various epidemiological comparative
studies examined whether environmental and
cultural diVerences play a role in disease preva-
lence in the former East and West Germany.
Children who lived in the former East
Germany have a significantly lower prevalence
of asthma and hay fever (fig 1), despite being
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exposed to higher levels of atmospheric
pollution.11 In contrast, the prevalence of bron-
chitis, frequent cough, and wheeze were greater
in the former East than the West, possibly
because of the prevalence of viral infection in
day care and/or to higher pollution levels in the
East. However, by the mid 1990s, the preva-
lence of childhood hay fever and atopic sensiti-
sation increased in the former East part of
Germany, while the prevalence of asthma
remained stable.8 The findings further indicate
that factors aVecting the onset of asthma may
be prevalent during the early infant years,
whereas the development of hay fever and
atopic sensitisation appears to be under the
control of factors associated with the post-
infancy age.

Wheezing illness in childhood
Approximately 70% of wheezing episodes dur-
ing the first year are associated with viral respi-
ratory infection,12 of which respiratory syncy-
tial virus, rhinovirus, and influenza B virus
were the most frequently cultured.13 Several
studies have investigated the relation between

childhood respiratory disorders, their progno-
sis, and the development of asthma. Martinez
and colleagues14 studied 1246 newborn babies
during the first six years of life and examined
the pattern of wheezing and its associated fac-
tors. By the age of 6, 52% of children had never
had any wheezing compared with 20% who
had transient early wheezing before the age of
3, 15% began to wheeze after the age of 3 (late
onset wheezers), and 14% experienced wheez-
ing throughout their first six years (fig 2). Fur-
thermore, 60% of those children who wheezed
before the age of 3 were reported to be wheeze
free by the age of 6. When the incidence of
wheezing with respect to age was evaluated,
certain risk factors were found to be associated
with transient, late onset and persistent wheez-
ing.

Risk factors associated with transient wheez-
ing included small airways and impaired lung
function at birth, whereas maternal asthma,
atopy, and male sex appeared to predispose for
both late onset and persistent wheezing.
Impaired lung function at 6 years, increased
IgE concentrations at 9 months, maternal
smoking, and eczema during the first year of
life were also linked to persistent wheezing
(table 1). Impaired lung function at 6 years
probably reflects the chronic nature of persist-
ent wheezing. Martinez and colleagues14 sug-
gested that children may have become sensi-
tised below the age of 1, thus contributing to
persistent wheezing, as IgE concentrations at
the age of 9 months correlated with persistent
wheezing.

Stein and colleagues15 examined the relation
between lower respiratory tract illness before
the age of 3 and the prevalence of atopy and
wheezing in childhood. Of the 1246 children
enrolled at birth, 888 were followed up over the
first three years of life. The results showed that
those children who experienced a lower
respiratory tract infection because of respira-
tory syncytial virus had a greater risk of subse-
quent wheezing in the first six years of life, but
this risk had disappeared by the age of 11. In
addition, no association was found between the
incidence of respiratory syncytial virus infec-
tion and the subsequent development of aller-
gic disease.

Relation between infantile fever and
childhood asthma
Infection with rhinoviruses, respiratory syncy-
tial virus, parainfluenza virus, or coronavirus
causes 50–60% of exacerbations among asth-
matic patients; however, the type of infection
may vary within asthmatic populations.16 17 For
example, rhinovirus is more common in older
children, adults, and atopic patients and the
severity of infection dictates both the extent of
bronchial hyperresponsiveness and the severity
of the asthma attack.16 Furthermore, higher
viral titres strongly correlate with a more severe
exacerbation of asthma.18–20

The relation between childhood asthma and
respiratory infection also impacts on the risk of
hospital admission. During the autumn and
winter months in the upper hemisphere, the
incidence of upper respiratory tract infection

Figure 1 Prevalence of atopic diseases in Munich,
Leipzig, and Halle. Open and closed columns refer to
Munich and Leipzig/Halle. Statistical comparisons were
performed: *p < 0.05; †p < 0.0005 (data from von Mutius
et al11).
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Figure 2 Patterns of wheezing in 1246 newborn babies
during the first six years of life (data from Martinez et
al14).
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Table 1 Factors associated with diVerent wheezing patterns in the first six years of life in
1246 children (data from Martinez et al14)

Transient Late onset Persistent

Maternal asthma — Yes Yes
Higher prevalence in boys — Yes Yes
Atopy — Yes Yes
Lung function impaired At birth — At the age of 6 years

Transient—children who wheezed only under the age of 3.
Late onset—children who wheezed only after the age of 3.
Persistent—children who wheezed throughout the first six years.
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increases in parallel with the increased inci-
dence of asthma exacerbations requiring
hospitalisation.21 22

One study, in which fever was assessed as a
potential risk factor for developing asthma,
showed that children who had experienced at
least three episodes of fever within their first
year were significantly more likely to develop
asthma and current wheeze than those who had
never had an episode of fever (p < 0.05; fig 3).23

Asthmatic children who experienced at least
three episodes of fever had a significantly
reduced risk of developing atopy at school age;
those who experienced at least five episodes
also had a significant reduced risk of bronchial
hyperresponsiveness at school age (p < 0.05 v
children with a fever frequency of never; fig
4).23 When the risk of asthma was evaluated in
children with or without either atopy or
bronchial hyperresponsiveness, there was a
strong correlation between the frequency of
fever and the prevalence of asthma in non-
atopic children (fig 5).23 These data indicate
that children who experience frequent infec-
tions early in their life are more susceptible to
the development of non-atopic asthma and
recurrent wheeze at school age. However, these
individuals were less likely to be symptomatic
at school age, indicating that a subset of the
population who experienced frequent early

childhood infections have a better prognosis
and are less related to the atopic asthmatic
phenotype.

Symptom reduction in adolescence
Asthmatic children who develop and continue
to have atopic sensitisation have a worse prog-
nosis than wheezers with virus induced illness.

Many studies have revealed that when
asthmatic children reach adolescence, symp-
toms may disappear in up to 75% of patients
who wheezed before the age of 7.24–26 In
contrast, many adults who had childhood
asthma and/or wheezing but who appear to
have outgrown it, may still experience respira-
tory symptoms.27 28 Patients with persistent
wheezing are less likely to be symptom free as
adults.24 However, lack of medical attention
and poor use of medication to relieve symp-
toms may explain why the prevalence of
wheezing remains high in adolescence.28

Burrows and colleagues29 reported that
bronchial hyperresponsiveness to metha-
choline also lessened with age in children aged
9–15 years who underwent a skin prick test to
various allergens, including the house dust
mite, dog, cat, and aspergillus. The results
showed that allergen sensitivity, determined by
the diameter of the skin wheal, was propor-
tional to methacholine induced bronchial
hyperresponsiveness. A follow up analysis
showed that bronchial hyperresponsiveness
decreased with age in children who were
non-atopic and in those who were only mildly
aVected.

Conclusions
Paediatric asthma exerts a tremendous burden
not only on families but also on healthcare
resources for the management of exacerbations
of asthma. Early detection and treatment of
childhood asthma may contribute to reducing
this burden, and inhaled corticosteroids are an
important tool in this regard. Increased under-
standing of risk factors should enable existing
therapies to be better targeted, while facilitat-
ing the development of new treatment options.

Figure 3 Association between risk of asthma in school age
children and frequent fever in infancy. Frequency of fever
was recorded as never (open columns), 1–2 times (closed
columns), 3–4 times (dark grey columns), or >5 times
(light grey columns). *p < 0.05 v children with fever
frequency of never (data from von Mutius et al23).
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Figure 4 Association between the risk of atopy, as
determined by positive skin prick test or radioallergosorbent
test (RAST), or the risk of bronchial hyperresponsiveness
and frequent fever in infancy among asthmatic children.
Frequency of fever was recorded as never (open columns),
1–2 times (closed columns), 3–4 times (dark grey
columns), or >5 times (light grey columns). *p < 0.05 v
children with fever frequency of never (data from von
Mutius et al23).
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Figure 5 Risk of asthma with and without
atopy/bronchial hyperresponsiveness with frequent fever
episodes in infancy. Frequency of fever was recorded as
never (open columns), 1–2 times (closed columns), 3–4
times (dark grey columns), or >5 times (light grey
columns). p < 0.05 v children with fever frequency of never
(data from von Mutius et al23).
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Controlled management of paediatric asthma
should improve the child’s ability to participate
in extracurricular activities, resulting in huge
social benefits.

1 Taylor WR, Newacheck PW. Impact of childhood asthma on
health. Pediatrics 1992;90:657–62.

2 Lenney W, Wells NEJ, O’Neill BA. The burden of paediat-
ric asthma. Eur Respir Rev 1994;4:49–62.

3 The International Study of Asthma and Allergies in Child-
hood (ISAAC) Steering Committee. Worldwide variation
in prevalence of symptoms of asthma, allergic rhinocon-
junctivitis, and atopic eczema: ISAAC. Lancet 1998;351:
1225–32.

4 Bodner C, Godden D, Seaton A, on behalf of the Aberdeen
WHEASE Group. Family size, childhood infections and
atopic diseases. Thorax 1998;53:28–32.

5 Von Mutius E. Asthma and infection: risk or prevention?
Schweiz Med Wochenschr 1998;128:1833–9.

6 Sporik R, Holgate ST, Platts-Mills TAE, Cogswell JJ. Expo-
sure to house-dust mite allergen (Der p I) and the develop-
ment of asthma in childhood. N Engl J Med 1990;323:502–
7.

7 Black PN, Sharpe S. Dietary fat and asthma: is there a con-
nection? Eur Respir J 1997;10:6–12.

8 Von Mutius E, Weiland SK, Fritzsch C, Duhme H, Keil U.
Increasing prevalence of hayfever and atopy among
children in Leipzig, East Germany. Lancet 1998;351:862–
6.

9 Lewis SA, Britton JR. Consistent eVects of high socioeco-
nomic status and low birth order, and the modifying eVect
of maternal smoking on the risk of allergic disease during
childhood. Respir Med 1998;92:1237–44.

10 Kabesch M, Schaal W, Nicolai T, von Mutius E. Lower
prevalence of asthma and atopy in Turkish children living
in Germany. Eur Respir J 1999;13:577–82.

11 Von Mutius E, Martinez FD, Fritzsch C, Nicolai T, Roell G,
Thiemann H-H. Prevalence of asthma and atopy in two
areas of West and East Germany. Am J Respir Crit Care Med
1994;149:358–64.

12 Wright AL, Holberg CJ, Martinez FD, Morgan WJ, Taussig
LM. Breast feeding and lower respiratory tract illness in the
first year of life. BMJ 1989;299:946–9.

13 DuV AL, Pomeranz ES, Gelber LE, et al. Risk factors for
acute wheezing in infants and children: viruses, passive
smoke and IgE antibodies to inhalant allergens. Pediatrics
1993;92:535–40.

14 Martinez FD, Wright AL, Taussig LM, Holberg CJ,
Halonen M, Morgan WJ. Asthma and wheezing in the first

six years of life. The Group Health Medical Associates. N
Engl J Med 1995;332:133–8.

15 Stein RT, Sherrill D, Morgan WJ, et al. Respiratory syncytial
virus in early life and risk of wheeze and allergy by age 13
years. Lancet 1999;354:541–5.

16 Negro Alvarez JM, Hernandez Garcia J, Pagan Aleman JA,
et al. The role of rhinovirus in allergic airway inflammation.
Allergol Immunopathol (Madr) 1997;25:302–9.

17 Nicholson KG, Kent J, Ireland DC. Respiratory viruses and
exacerbations of asthma in adults. BMJ 1993;307:982–6.

18 Horn ME, Reed SE, Taylor P. Role of viruses and bacteria in
acute wheezy bronchitis in childhood: a study of sputum.
Arch Dis Child 1979;54:587–92.

19 Minor TE, Dick EC, DeMeo AN, Ouellette JJ, Cohen M,
Reed CE. Viruses as precipitants of asthmatic attacks in
children. JAMA 1974;227:292–8.

20 Roldaan AC, Masural N. Viral respiratory infections in
asthmatic children staying in a mountain resort. Eur J
Respir Dis 1982;63:140–50.

21 Johnston SL, Pattemore PK, Sanderson G, et al. The
relationship between upper respiratory infections and hos-
pital admissions for asthma: a time-trend analysis. Am J
Respir Crit Care Med 1996;154:654–60.

22 Dales RE, Schweitzer I, Toogood JH, et al. Respiratory
infections and the autumn increase in asthma morbidity.
Eur Respir J 1996;9:72–7.

23 Von Mutius E, Illi S, Hirsch T, Leupold W, Keil U, Weiland
SK. Frequency of infections and risk of asthma, atopy and
airway hyperresponsiveness in children. Eur Respir J 1999;
14:4–11.

24 Martin AJ, McLennan LA, Landau LI, Phelan PD. The
natural history of childhood asthma to adult life. BMJ
1980;280:1397–400.

25 Sears MR. Evolution of asthma through childhood. Clin Exp
Allergy 1998;28:82–9.

26 Strachan D, Gerritsen J. Long-term outcome of early child-
hood wheezing: population data. Eur Respir J 1996;9(suppl
21):42–7S.

27 Strachan DP, Butland BK, Anderson HR. Incidence and
prognosis of asthma and wheezing illness from early child-
hood to age 33 in a national British cohort. BMJ 1996;312:
1195–9.

28 Roorda RJ, Gerritsen J, van Aalderen VMC, et al. Risk fac-
tors for the persistence of respiratory symptoms in
childhood asthma. Am Rev Respir Dis 1993;148:1490–5.

29 Burrows B, Sears MR, Flannery EM, Herbison GP, Holda-
way MD, Silva PA. Relation to the course of bronchial
responsiveness from age 9 to age 15 to allergy. Am J Respir
Crit Care Med 1995;152:1302–8.

The burden of childhood asthma ii5

 on M
ay 15, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.82.suppl_2.ii2 on 1 June 2000. D

ow
nloaded from

 

http://adc.bmj.com/

