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Abstract
The aim of this study was to determine if
children in the community with persistent
cough can be considered to have asthma. A
validated questionnaire was given to the
parents of 1245 randomly selected children
aged 6–12 years. Atopy was measured with
skin prick tests. Children with persistent
cough had less morbidity and less atopy
compared with children with wheeze.
Although the syndrome commonly re-
ferred to as “cough variant asthma” could
not be shown in this study, a significant
number of children with persistent cough
had been diagnosed as having asthma and
were treated with asthma medications
including inhaled corticosteroids. Studies
are urgently needed to determine the
appropriate treatment for children with
persistent cough.
(Arch Dis Child 1998;79:411–414)
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Many children with persistent cough are diag-
nosed as having asthma.1 2 However, such
studies have looked at clinic attendees who are
unlikely to be representative of children in the
community.

Children who have a troublesome persistent
cough but who do not wheeze have been
described as having “cough variant asthma”,3

and in one study cough variant asthma was the
most common cause of chronic cough in
children.4 However, if children with persistent
cough are not a subset of those with asthma,
then treating them as such may be inappropri-
ate. To support this, in recent epidemiological
surveys children with persistent cough have
been found to diVer in important aspects
(atopy, IgE level, airway responsiveness, paren-
tal history of asthma, and personal history of
allergy) from children with asthma, and more
closely resemble asymptomatic children.5–7

In a study in Australia approximately 10% of
8–11 year old children had “troublesome night
cough” but did not wheeze, and had a similar
rate of allergic sensitisation and airway hyper-
responsiveness (AHR) to the asymptomatic
group.8 Because allergic sensitisation and AHR
have been previously reported to be strongly
associated with asthma,9–11 this suggests that
troublesome night cough may have diVerent
origins from asthma. It is possible that children
who cough have a diVerent disease from
children with persistent wheeze whose airways
may have a diVerent pathology and a diVerent
ability to constrict.

Clinical studies show that children with per-
sistent cough but without wheeze have normal
lung function but have AHR to histamine and

to methacholine similar to that in
asthmatics.1 12 Also, children with persistent
cough may respond to therapeutic treatment
with bronchodilators or steroids, although the
cough recurs within three months of stopping
treatment.12 As such, cough that is recurrent,
more troublesome in the evening or early
morning, and usually non-productive has been
accepted as an important symptom in making a
clinical diagnosis of asthma,13 and in some
children this has been reported as the only
symptom of asthma.1 14 However, clinic attend-
ers with persistent cough are unlikely to be
representative of children in the community
with this syndrome and may have symptoms
with a diVerent aetiology.

Because there seem to be both similarities
and diVerences between wheeze and cough
syndromes it is important to establish whether
they represent similar or diVerent phenotypes
and to clarify whether the inconsistent results
between epidemiological and clinical studies
are a result of the subject selection criteria or
the symptom description used to characterise
the syndrome.

Methods
A list of public schools within a 10 km radius of
Royal Prince Alfred Hospital, Sydney, Aus-
tralia, was compiled. Classes from kindergarten
to year 6, which comprised children aged 6–12,
were sampled. All public primary schools with
school years from kindergarten to year 6 were
selected. Schools with fewer than 80 pupils
were excluded for logistic reasons. Question-
naires were distributed to a total of 1600 chil-
dren. A participation of 70% was expected,
which would have given a sample size of
approximately 1150. Children were invited to
participate in this study through a letter to par-
ents or guardians.

Before the study, a team member visited
classes to remind children to return question-
naires and to answer any questions the children
had. A reminder letter was sent home to
parents with an attached consent form, and
second questionnaires were issued at testing.
As far as possible, all non-responders were sur-
veyed to assess possible sampling bias. Each
non-responder was given an option to fill out
the questionnaire only, without having a skin
prick test, and in cases where they refused, they
were asked whether any medication for asthma
had been used in the previous 12 months.
Children who were studied were also asked
exactly the same question for comparison.

QUESTIONNAIRE

A self administered questionnaire to parents
was used to measure respiratory symptom his-
tory, frequency of symptoms, medication use,
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and the morbidity caused by asthma and
persistent cough (cough lasting more than
three weeks). The questionnaire was a slightly
modified version of one developed by the
department of respiratory medicine at the Uni-
versity of Sydney.15 The validity and repeatabil-
ity of the new questions to measure the
morbidity of cough was established.16 The
questions included recent symptoms relating to
the previous 12 months before the study and
the presence of respiratory symptoms since
birth. Symptom frequency was used as a meas-
ure of the severity of asthma and persistent
cough. Questions of putative environmental
risk factors—that is, home environment details,
family history, allergies, parental smoking, and
diet—were also included.

Each child had his/her questionnaire
checked for completeness and parental consent
signature. When incomplete, parents were
telephoned or the questionnaire returned with
a reply paid envelope and a request to
complete. When necessary, non-responders
were contacted by telephone to retrieve the
questionnaire.

Atopy to eight common allergens (house
dust mites (two species), rye grass, molds (two

species), house dust, cats, and cockroaches)
was measured by skin prick tests.

DEFINITIONS

Recent wheeze was defined as the presence of
wheeze or exercise wheeze in the previous 12
months, and persistent cough was defined as
the presence of a cough lasting for more than
three weeks without a cold or flu in the previous
12 months. Atopy was defined as a wheal size of
3 mm or more to any of the allergens.

Results
The 1178 children were divided into three
mutually exclusive groups. The first group
consisted of children who had been asympto-
matic in the previous 12 months (n = 867;
73.6%), the second group consisted of children
with a persistent cough without wheeze (n =
56; 4.8%), and the third group consisted of
children who had recent wheeze (n = 255;
21.6%).

Figure 1 illustrates the patterns of use of
medical services in these three groups of
children. Significantly more children with per-
sistent cough had been diagnosed as having
asthma by a doctor compared with asympto-
matic children (p < 0.001) but the numbers
were significantly less than in children with
wheeze (p < 0.001). The proportion of chil-
dren who visited a doctor routinely—that is,
saw a doctor for asthma at least once every six
months was significantly higher in the persist-
ent cough group than in the asymptomatic
group (p < 0.001) but was significantly less
than in the wheeze group (p < 0.01). Similar
proportions of children with persistent cough
and asymptomatic children had visited a
hospital casualty unit, whereas no child with
persistent cough and only three asymptomatic
children had been admitted to hospital because
of breathing problems in the past 12 months.
Significantly more children with wheeze had
visited a hospital casualty unit and had been
admitted to hospital for breathing problems
compared with both asymptomatic children
and children with persistent cough (p < 0.01).

Figure 2 shows that significantly more
children with persistent cough had ever used
asthma medication, used a bronchodilator (for
example, ventolin), or preventive medication
(intal or becotide) in the past 12 months, and
used asthma medication regularly (at least once
a month) compared with asymptomatic chil-
dren, but this was significantly lower than in
children with wheeze.

Figure 3 shows that the proportion of
children with persistent cough who had limited
activity on some days was significantly higher
than in the asymptomatic group. The pro-
portion of children who had missed school on
some days due to breathing problems was
similar in the persistent cough and asympto-
matic groups and was significantly less than in
the wheeze group (p < 0.001). Similar propor-
tions of children with wheeze and persistent
cough had disturbed sleep on some nights and
this was significantly more than in the asymp-
tomatic group (p < 0.001). However, signifi-
cantly more parents of children with persistent

Figure 1 Use of medical services for asthma in 1178 Sydney schoolchildren with wheeze,
persistent cough, or asymptomatic.
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Figure 2 Asthma medication use in 1178 Sydney schoolchildren with wheeze, persistent
cough, or asymptomatic.
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cough had disturbed sleep compared with par-
ents of children with wheeze and asymptomatic
children (p < 0.001).

Figure 4 shows that similar proportions of
children in the groups with persistent cough
and asymptomatic groups were atopic but
these were significantly lower than in the group
with wheeze (p < 0.001). There was no signifi-
cant diVerence in the proportion of children

with persistent cough who had an early
respiratory infection—that is, before the age of
2 years—compared with the wheeze and
asymptomatic groups. However, a significantly
higher proportion of children with wheeze had
an early respiratory infection compared with
asymptomatic children (p < 0.001). The pro-
portion of children with persistent cough who
had hay fever in the previous 12 months was
significantly higher than in asymptomatic chil-
dren (p < 0.001), and significantly less than in
the wheeze group (p < 0.05).

Figure 5 shows that there was no significant
diVerences in the proportion of the parents who
had asthma or allergy, or who smoked cigarettes
in children with persistent cough compared with
children with wheeze and asymptomatic chil-
dren. However, a significantly higher proportion
of parents of children with wheeze had asthma
(p < 0.001) or allergy (p < 0.05) and smoked
cigarettes (p < 0.01) compared with parents of
asymptomatic children.

Discussion
This study showed that children with persistent
cough in the community do not have an illness
that has common features with asthma. This is
in agreement with recent cross sectional
studies in schoolchildren that have shown that
persistent cough in the absence of wheeze dif-
fers in important respects from classic asthma
and resembles the asymptomatic population
more closely.5–7 Despite this, we found that
children in this study with persistent cough
have higher rates of a diagnosis of asthma,
asthma medication use, and use of medical
services than asymptomatic children, but have
much lower rates than children with recent
wheeze. In addition, children with persistent
cough were similar to asymptomatic children
with respect to the history of a respiratory
infection in early childhood, a family history of
asthma or allergy, exposure to parental smok-
ing, atopic status, and morbidity associated
with asthma. This suggests that children with
persistent cough are unlikely to have asthma
and should not be labelled as having cough
variant asthma for epidemiological purposes.

A larger proportion of children with persist-
ent cough than asymptomatic children still had
an asthma diagnosis and subsequent asthma
management and this may be due to an over
diagnosis of asthma in children with persistent
cough. The overdiagnosis in turn may be due
to an increased awareness of asthma in society,
which may therefore result in overtreatment.
For example, Kelly et al in a cross sectional
study of Liverpool schoolchildren found twice
as many doctors in 1993 diagnosed a child with
persistent cough as having asthma compared
with the proportion of doctors that made a
diagnosis of asthma on this basis in 1991.17

Paterson et al in a study of asthma management
in Sydney schoolchildren found 2.2% of the
population were being treated with inhaled
corticosteroids or cromoglycate even though
they had minimal or no symptoms of asthma.18

Our finding that significantly more children
with persistent cough used asthma medication
compared with asymptomatic children, might

Figure 3 Morbidity associated with asthma in 1178 Sydney schoolchildren with wheeze,
persistent cough, or asymptomatic.
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Figure 4 Atopy, early respiratory infection, and hay fever
in 1178 Sydney schoolchildren with wheeze, persistent
cough, or asymptomatic.
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Figure 5 Parental asthma and allergy, and exposure to parental cigarette smoking in
1178 Sydney schoolchildren with wheeze, persistent cough, or asymptomatic.
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be a reflection of the higher proportion of chil-
dren with persistent cough who had been diag-
nosed by a doctor as having asthma compared
with asymptomatic children. Nevertheless, no
child with persistent cough had been admitted
to a hospital in the 12 months preceding the
study and a similar proportion to asympto-
matic children had visited a hospital casualty,
whereas 8% of children with wheeze had been
admitted to hospital and 24% had visited a
hospital casualty (p < 0.01). Similar propor-
tions of children with persistent cough and
asymptomatic children reported limited activ-
ity and school absenteeism due to breathing
problems, which was significantly less than in
the wheeze group. This suggests that children
with persistent cough have an illness with less
morbidity but more likely to aVect lifestyle than
children with wheeze.

Children with persistent cough appear to
have an illness with a very diVerent aetiology
from children with wheeze. Children with per-
sistent cough had similar prevalence of atopy to
asymptomatic children, and atopy has been
found to be one of the most important risk fac-
tors for asthma.9–11 In addition, similar propor-
tions of children with persistent cough and
asymptomatic children had parents with
asthma or allergy, or who smoked cigarettes.

Cough variant asthma was first descried by
Glauser in 1972.19 In hospital based studies
cough has been reported to be the most
common cause of asthma in children.1 4 This
type of asthma was said to be mild and was
referred to as cough variant asthma.20 Subjects
within this classification generally have similar
prevalence of risk factors (atopy, family history
of asthma, and allergy) to classic asthma—that
is, children presenting mainly with wheeze.21

All of these studies have been hospital based,
however, and the children studied were usually
referred to these tertiary centres. As such, the
subjects in these studies were highly selective
and the results are inappropriate for generalisa-
tion to the community.

Clinical follow up studies of children with
persistent cough have suggested that a signifi-
cant proportion of them go on to develop
asthma or respond to asthma medication
treatment.21 22 These studies have not, however,
followed up asymptomatic children in the long
term to determine if the proportion of children
with persistent cough who go on to develop
asthma was significantly higher than the
proportion in the asymptomatic group.

We conclude that cough variant asthma is
probably a misnomer for most children in the
community who have persistent cough. How-

ever, the aetiology and natural history of
persistent cough in these children remains
unknown. It is important that longitudinal
studies to determine if children with persistent
cough have a diVerent prognosis from asymp-
tomatic children are undertaken and that the
appropriate treatment for children with persist-
ent cough established.
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