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Stability of respiratory symptoms in unlabelled
wheezy illness and nocturnal cough

C V E Powell, R A Primhak

Abstract
Objective-To assess the natural history of
respiratory symptoms not labelled as
asthma in primary schoolchildren.
Design-Repeat questionnaire survey of
subgroups identified from a previous
questionnaire survey after a two year
delay.
Subjects-The original population of 5321
Sheffield children aged 8-9 years yielded
4406 completed questionnaires in
1991(82.8%)6. After excluding children
with a label of asthma, there were 370
children with current wheeze, 129 chil-
dren with frequent nocturnal cough, and a
random sample of 222 children with
minor cough symptoms and 124 asympto-
matic children.
Results-Response rates in the four
groups were 233 (63.0%), 77 (59.7%), 160
(72.1%), and 90 (72.6%) respectively. Of
those who initially wheezed, 114 (48.9%)
had stopped wheezing and 42 (18.0%) had
been labelled as having asthma. Those
with more frequent wheezing episodes
(p<0.02) and a personal history of hay
fever (p<0.01) in 1991 were more likely to
retain their wheezy symptoms. In the chil-
dren with frequent nocturnal cough in
1991, 20.1% had developed wheezing,
42.9% had a reduced frequency of noctur-
nal coughing, and 14.2% had stopped
coughing altogether two years later. One
sixth had been labelled as having asthma.
Children with nocturnal cough were more
likely to develop wheezing if they had a
family history of atopy (p = 0.02). Only
3.8% and 3.3% of those with minimal
cough and no symptoms respectively in
1991 had developed wheeze by 1993 (1.9%
and 1.0% labelled as asthma).
Conclusions-Most unlabelled recurrent
respiratory symptoms in 8-10 year olds
tend to improve. Unlabelled children who
have persistent symptoms have other fea-
tures such as frequent wheezing attacks
and a family or personal history of atopy.
If a screening questionnaire were to be
used to identify such children, a combina-
tion of questions should be employed.
(Arch Dis Child 1996;75:385-391)
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Undiagnosed asthma continues to cause con-
cern,1 although the proportion of wheezy chil-
dren labelled and treated as having asthma has
generally increased over the last decade.2 Sug-
gestions have been made that there should be

screening programmes to identify such
children.5 In a selected group, Speight et al
were able to show a reduction in morbidity
following treatment after initial identification
by a screening questionnaire as undiagnosed
asthma.3 However, in an intervention study,
Hill et al showed similar improvement in mor-
bidity in intervention and control children with
undiagnosed or undertreated symptoms.6 This
suggests that wheezy illness improves over
time, irrespective of whether it is labelled and
treated as asthma.
As part of the assessment of any screening

procedure the natural history of the untreated
or unlabelled illness has to be known.] The
natural history of asthma and unlabelled recur-
rent milder respiratory symptoms needs fur-
ther evaluation before any screening pro-
grammes are implemented.8 The aim of this
study was to examine the changes in respira-
tory symptoms over a two year period in symp-
tomatic children who had not been labelled as
having asthma.

Methods
The study had been approved by the South
Sheffield research ethics committee.

PRELIMINARY STUDY
All children in one school year aged 8-9 years
attending Sheffield primary schools were sur-
veyed between September 1991 and March
1992, using a standardised questionnaire
containing the core wheeze questions from the
International Study ofAsthma and Allergies in
Childhood (ISAAC).9 The questionnaire was
designed to identify both those children
currently labelled as having asthma and those
with a history of recurrent respiratory symp-
toms but not so labelled. Translations were
available in Urdu, Chinese, and Bengali. The
details of this study have been reported
previously. 1
Using the data from this initial question-

naire, four groups of children were identified
for reassessment after two years: group
1-current wheeze: children with wheezing
within the last 12 months and without a
current label of asthma; group 2-frequent
nocturnal cough: children with nocturnal cough
occurring more frequently than once a week in
the last 12 months and no current wheeze or a
current label of asthma; group 3-minimal
cough: children with daytime cough or noctur-
nal cough less frequently than once a week but
more than once a month and no current
wheeze or a current label of asthma; group
4-asymptomatic: children with no recent his-
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Figure 1 Results from original population in 1991 with details of the four groups identifiedforfollow up in 1993.
Numbers of children labelled as asthma in 1991 also shown.

tory of wheezing or nocturnal cough and no
current label of asthma.

STABILITY OF SYMPTOMS STUDY
In the second phase of the study the four
groups of children were contacted by post
rather than using the school to circulate the
questionnaires. A letter explaining the nature
of the study was sent along with another ques-
tionnaire, similar to the initial one. The study
was completed between September 1993 and
March 1994, which was the same season as the
original study.
Non-responders were sent another question-

naire one month later. All children from groups
1 and 2, and a random sample of 10% of chil-
dren in groups 3 and 4 were selected for the
second survey.

STATISTICS
Data were stored on a Statsview 512 +
program and were analysed using contingency
tables to assess any changes over time and x2

testing for significance testing of those changes
between groups with Yates's continuity correc-
tion factor (X§Y) for small numbers. For data
involving ordered proportions we have used

the X' test for trend (X'tend) with one degree of
freedom.'1 Random numbers were used to
identify cohorts of children for follow up in
groups 3 and 4.

Results
PRELIMINARY STUDY
Out of the 131 private and local authority pri-
mary schools in Sheffield, 129 agreed to take
part in the study. There were 4585 question-
naires returned out of a possible 5321 children
eligible for the study (86.1 %). Incomplete
questionnaires were excluded: 46 (1.0%) with
the current asthma response missing, 11
(0.2%) with current wheeze question response
missing, and 122 (2.7%) with nocturnal cough
question response missing. Thus 4406 of the
questionnaires (82.8%) formed the study
population for phase two. Figure 1 illustrates
the population and the groups studied.

STABILITY OF SYMPTOMS STUDY

Group 1-current wheeze
Out of the 370 identified with current wheeze
but no label of asthma, 233 replies were
received (63.0%). The wheezy symptoms and
status of labelling of asthma in the first and

Table I Wheezy symptoms and status of labelling ofasthma comparing the 1991 survey with 1993 surveyfor groups I to
4; current wheeze (n=233),frequent nocturnal cough (n=77), minimal cough (n=160), asymptomatic (n=90). Figures
are number (%)

Frequent nocturnal Minimal cough AsymptomaticCurrent wheeze cough

Symptom 1991 1993 1991 1993 1991 1993 1991 1993

Everhad asthma 108 (46.4) 136 (58.4) 5 (6.5) 20 (26.0) 1 (0.6) 6 (3.8) 0 2 (2.3)
Currentasthma# 0 42 (18.0) 0 12 (15.6) 0 3 (1.9) 0 1 (1.1)
Ever wheezed 231 (99.1) 188 (80.7) 17 (22.1) 31 (40.3) 0 14 (8.7) 0 4 (4.4)
Currentwheezet 233 (100.0) 119 (51.1) 0 16 (20.1) 0 6 (3.8) 0 3 (3.3)
Severe wheeze* 19 (8.2) 15 (6.4) 0 5 (6.5) 0 0 0 0

* Severe wheeze = wheeze, so severe as to limit the child's speech to one or two words between breaths.
t Current wheeze = 12 month period prevalence of wheeze.
t Current asthma = reported as currently labelled as having asthma.
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Table 2 The changes in frequency ofwheeze attacks and sleep disturbance due to wheeze between 1991 and 1993 in
Group 1; current wheeze (n=233). Figures are numbers (%)

1991

Never 1-3 4-12 > 12 Total

Wheeze attacks 1993* Never 4 (1.7) 96 (41.2) 14 (6.0) 0 114 (48.9)
1-3 0 70 (30.0) 6 (2.6) 0 76 (32.6)
4-12 0 17 (7.3) 15 (6.4) 2 (0.9) 34 (14.6)
> 12 1 (0.4) 3 (1.3) 3 (1.3) 2 (0.9) 9 (3.9)
Total 5 (2.1) 186 (79.8) 38 (16.3) 4 (1.7) 233 (100.0)

Never <1lweek 1-2/week > 21week Total

Sleep disturbance 1993t Never 68 (29.2) 64 (27.4) 18 (7.7) 5 (2.2) 155 (66.5)
<1/week 12 (5.2) 34 (14.6) 7 (3.0) 1 (0.4) 54 (23.2)
1-2/week 6 (2.6) 6 (2.6) 3 (1.3) 4 (1.7) 19 (8.2)
> 2/week 0 2 (0.9) 1 (0.4) 2 (0.9) 5 (2.1)
Total 86 (36.9) 106 (45.5) 29 (12.4) 12 (5.2) 233 (100.0)

* Wheeze attacks in the preceeding 12 months; 1-3 = 1-3 occasions; 4-12 = 4-12 occasions; > 12 = more than 12 occasions.
t Sleep disturbance due to wheeze in the last 12 months; < 1/week = occurring less than once a week; 1-2/week = occurring one or
two times per week; > 2/week = occurring more than two times per week.

second surveys are illustrated in tables 1 and 2.
During the two year period, 42 (18.0%) had
been labelled as having asthma. Four of these
children had stopped wheezing but had devel-
oped frequent nocturnal cough. The remain-
der had continued to wheeze.
The 119 children (51.1%) who were still

wheezing after two years were more likely to
have had frequent wheezing on the initial
survey (X'ue,.d = 5.98, p<0.02) and had a more
frequent personal history of hay fever [35/119
(29.4%) compared to 14/114 (12.3%), x2 =
8.9, p = 0.01]. A personal history of eczema,
male gender, family history of atopy, and other
respiratory symptoms including severe wheeze
and nocturnal or day time cough (tables 3 and
4) were not significantly different.

Severe wheeze (defined as wheezing so
severe as to limit the child's speech to one or
two words between breaths) was reported in 19
children in 1991 (8.2%). This symptom
persisted in only four children. A further 11
children (4.7%) who had not had severe
wheeze in 1991 had developed the symptom in

1993. Thus there was a total of 15 children in
the initial wheezy group who had severe
wheeze in 1993. Ten ofthese children had been
labelled as having asthma.
We compared the 38 wheezy children who

had been labelled as having asthma by 1993
with the 81 children who were still wheezing
but had not been labelled as having asthma.
The children were more likely to be labelled as
having asthma if they were female [21/49
(42.9%) v 17/70 (24.3%), X2y = 3.76, p =
0.05], if they had a past history of asthma
[27/38 (71.0%) v 32/78 (41.0%), x2 = 9.22,
p<0.01], and if they had more frequent
nocturnal cough (%2 = 4.88, p<0.05).

Other demographic data and initial respira-
tory symptoms including severe speech limit-
ing wheeze were not significantly different. The
changes in prevalence of nocturnal and day-
time cough are illustrated in tables 3 and 4.
Non-responders-There were 137 (37%) chil-

dren in this group who did not respond to the
second questionnaire. There were two differ-
ences between the responders and the non-

Table 3 Changes in nocturnal cough symnptoms between 1991 and 1993 in the 233 children who initialy reported current
wheeze in 1991. Figures are number (%). Two groups: 114 children who had stopped wheezing by 1993 and 119 who
continued to wheeze in 1993

Stopped wheezing by 1993 Continued to wheeze in 1993

1991 1991

Never < llweek >1/week Tota Never < llweek >/lweek Total

1993 Never 3 (12.8) 14 (12.8) 1 (0.9) 18 (16.5) 3 (2.5) 2 (1.7) 1 (0.9) 6 (5.1)
<1 /week 2 (1.8) 65 (59.6) 15 (13.8) 82 (75.2) 7 (5.9) 75 (63.6) 6 (5.1) 88 (74.6)
> 1/week 0 3 (2.8) 6 (5.5) 9 (8.3) 1 (0.9) 10 (8.4) 13 (11.0) 24 (20.3)
Total 5 (4.6) 82 (75.2) 22 (20.2) 109 (100.0) 11 (9.3) 87 (73.7) 20 (17.0) 118 (100.0)

< 1/week = nocturnal cough occuring less than once a week; > 1/week = nocturnal cough occuring more than once a week.
Note: six incomplete answers on questionnaires.

Table 4 The changes in day time cough symptoms between 1991 and 1993 in the 233 children who initially reported
current wheeze in 1991. Figures are number (%). Two groups: 114 children who had stopped wheezing by 1993 and 119
who continued to wheeze in 1993

Stpped wheezing by 1993 Continued to wheeze in 1993

1991 1991

Never < llweek > 1/week Total Never </lweek > 1lweek Total

1993 Never 1 (0.9) 26 (24.1) 0 27 (25.0) 2 (1.7) 6 (5.2) 0 8 (6.9)
<1 /week 3 (2.8) 61 (56.5) 13 (12.0) 77 (71.3) 2 (1.7) 87 (75.0) 4 (3.4) 93 (80.2)
> 1/week 0 3 (2.8) 1 (0.9) 4 (3.7) 2 (1.7) 9 (7.8) 4 (3.4) 15 (12.9)
Total 4 (3.7) 90 (83.4) 14 (12.9) 108 (100.0) 6 (5.2) 102 (87.9) 8 (6.9) 116 (100.0)

< 1/week = day time cough occuring less than once a week; > 1/week = day time cough occuring more than once a week.
Note: nine incomplete answers on questionnaires.
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responders on initial questionnaire. The non-
responders had significantly more frequent
attacks of wheezing (X'%,,td = 3.9, p<0.05) and
were more likely to have had a previous label of
asthma (xWy = 3.845, p = 0.05). Other
demographic data including male gender, and
initial respiratory symptoms including severe
speech limiting wheeze, were not significantly
different.

Group 2-frequent nocturnal cough
There were 77 replies out of the 129 children
with frequent nocturnal cough (59.7%). Six-
teen children (20.1%) had developed wheeze;
in five cases this was severe. Both the frequency
of night disturbance and the frequency of
wheeze attacks in these 16 children were
significantly greater than the wheezing symp-
toms reported in the children in group 1 who
had continued to wheeze (XW nd for attacks =
27.06, p<0.001 and X'%rend for night distur-
bance = 16.59, p<0.001).

Twelve children (15.6%) had now been
diagnosed as having asthma, including three
with severe speech limiting wheeze, and six
with wheeze attacks more than four times in a
year. Thus, two children with speech limiting
wheeze and four with wheeze attacks more
often than four times a year remained unla-
belled. There were 45 children (58.4%) who
had less frequent nocturnal cough and 11 of
those (14.3%) had lost their cough symptoms
altogether.
The initial questionnaire responses of chil-

dren in group 2 who developed wheezing were
compared to those who had not developed
wheezing. The only difference was in the fam-
ily history of atopy: 26 non-wheezing children
(43.3%) and 12 wheezing children (80.0%)
reported a family history of atopy (X'y = 5.07,
p = 0.02). A personal history of eczema and
hayfever, gender, and other respiratory symp-
toms were not significantly different on initial
questionnaire.
Non-responders-There were 52 children

who did not reply to the second questionnaire
(40.3%). There were no features on the initial
questionnaire that were significantly different
from those who did respond.

Group 3-minimal cough
We received replies from 160 out of 222
children surveyed from this group (72.1%). In
the second questionnaire three children (1.8%)
had been labelled as currently having asthma.
Six children (3.8%) had developed wheeze
(including two of the children with diagnosed
asthma), three reported one to three wheeze
attacks in the last year and two reported
between four and 12 attacks. Three children
reported sleep disturbance due to wheeze more
than once a week. No speech limiting wheeze
was reported. The third child who had been
diagnosed as having asthma reported frequent
nocturnal and daytime cough. Only nine
subjects had developed frequent nocturnal
cough, four of them reporting daytime cough
more often than once a week as well.

Non-responders-Sixty two children who did
not respond to the second questionnaire

(27.9%). There were no significant differences
in the features on the initial questionnaire in
those children who responded and those who
did not.

Group 4-asymptomatic
We received replies from 90 out of 124 children
surveyed in this group (72.6%). In the second
questionnaire one child (1.1%) had been diag-
nosed as currently having asthma. The three
children (3.4%) who reported they were now
currently wheezy (including the child with
diagnosed asthma) reported only one to three
attacks over the last year and were disturbed at
night less than once a week by wheeze. No
speech limiting wheeze was reported. One
child (1.1%) had developed frequent nocturnal
cough, while 39 (43.8%) reported minimal
nocturnal coughing symptoms (that is, less
than once a week).
Non-responders-There were 34 children

who did not respond to the second question-
naire (27.4%); there were no significant differ-
ences in the demographic and symptomatic
data compared to those children who did
respond.

Discussion
The natural history of asthma is not clear. The
numerous hospital and community based
studies"-" suggest that asthma improves over
time, although symptoms may return later in
life after an apparent improvement and loss of
symptoms.'5 Children with infrequent episodic
asthma will be wheeze-free as adults in about
50% of subjects while only 25% of children
with frequent episodic asthma will be asympto-
matic as adults, and those children with
persistent asthma will continue to have prob-
lems as adults in about 95% of cases.'9 Most of
the subjects in these studies were children with
a diagnosis of asthma. There are few data on
the progress of undiagnosed respiratory symp-
toms in children and it is important to
ascertain the patterns of development of symp-
toms, particularly if screening programmes are
to be implemented.
The high morbidity reported in a group of

undiagnosed wheezy children and the subse-
quent reduction of school absenteeism appar-
ently due to treatment with inhaled steroids
reported from Newcastle' suggests that screen-
ing for undiagnosed asthma may be of benefit
to some children. The reason that the study by
Hill et a16 failed to show any benefit from inter-
vention compared to a control group may have
been the inadequacy of the intervention or
poor outcome measures, but may also have
been because undertreated or unlabelled
symptoms improve over time irrespective of
treatment.

This study supports the latter suggestion, as
it has shown that without intervention unla-
belled recurrent respiratory symptoms in 8-10
year olds generally improve. These data
emphasise the need for detailed and strict con-
trol groups when assessing the affect of any
intervention following a screening programme
for undiagnosed asthma and they also have to
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be considered when assessing any form of
treatment intervention studies.

In our study nearly half the children with
unlabelled wheeze in 1991 had lost their
wheeze two years later. Less than one fifth had
been labelled as having asthma. The associa-
tions identified in this study for persistence of
wheezing in 1993 were more frequent wheez-
ing and a personal history of hay fever in 1991.
A more detailed study of preschool children
involving skin testing, bronchial hyper-
reactivity testing, and examination of all the
children with wheezy symptoms including
those diagnosed as asthma over a three year
period shows similar results and associations.20.

In this study, those children who had been
diagnosed as having asthma over the two years
were more likely to be diagnosed if they were
female, had other coughing symptoms, and
had previously been labelled as having asthma.
The recent suggestion that symptomatic fe-
males are less likely to be diagnosed as having
asthma compared to symptomatic males2" can-
not be supported by these data.

It is of interest that the presence of nocturnal
cough in the initial study did not appear to be a
predictor of prognosis of wheeze but it is a
predictor of attaining an asthma label. It may be
that nocturnal cough is more likely than mild
wheeze to result in repeated doctor consultation.
The implications of isolated nocturnal

coughing in the absence ofwheeze and its rela-
tion to asthma is still a matter of debate.22 The
data from the group of children with nocturnal
cough in this study suggest that although over
50% of them had a major improvement in
symptoms, just over 20% of children with noc-
turnal cough developed wheezing, and in this
group there was a high morbidity.
We found that children with nocturnal

cough and a family history of atopy were more
likely to develop wheezing. The association of a
family history of atopy with nocturnal cough
and the subsequent development ofasthma has
been noted before.2' However, a recent cross
sectional community based study of persistent
nocturnal cough found that the prevalence of a
family or personal history of atopy resembled
that in an asymptomatic group rather than a
polysymptomatic asthma group.24

Hospital based longitudinal studies of iso-
lated nocturnal cough suggest that a large
proportion of children go on to develop mild to
moderate asthma.2526 In contrast to these stud-
ies, Lewis27 found that only 25% of 6 year old
children with chronic cough had developed
wheeze two years later, while over 80%
reported an improvement in their symptoms.
Brooke et al reported that only 7.2% of
preschool children with current cough as a sole
symptom in their community based study went
on to develop wheeze three years on.20 The dif-
ference may be due to the ages of the children
studied, but also children in the nocturnal
cough group in our study were selected on the
basis of the presence and frequency of night
cough, whereas those in the preschool study
were selected on the presence of current cough
alone, so the data probably reflect the progress
of a group with less severe symptoms. We have

initially defined a group of children with
nocturnal cough having more frequent cough
symptoms and thus this difference is probably
amplified. Notwithstanding this difference, our
data support the notion that most children
with nocturnal cough as a sole symptom do not
go on to develop wheezing.22
The minimal symptoms and asymptomatic

groups (groups 3 and 4) show that only a
minority of children with few or no symptoms
at the age of 8 years go on to develop wheezing
by the age of 10, and those symptoms are nei-
ther severe nor frequent.
The initial questionnaire used the standard-

ised core wheeze questions of the ISAAC
study9 and the return rate of 86.2% was
comparable with other similar studies.2829 The
12 month period prevalence of wheeze of 17%
in this study was slightly higher than the levels
reported in a contemporaneous national study
in the United Kingdom with levels of 15.9%,30
but was less than reports from Australia with
levels of 23.1%31 and 25.4%.32 The prevalence
of frequent nocturnal cough in the absence of
current wheeze was 4.3%, which was very
similar to the 4.9% reported from Aberdeen24
although much less than the 11.2% of 7 year
olds reported in an Australian study."
The short term reproducibility of questions

on current wheeze is very good but is lower for
questions concerning cough." Parental obser-
vation of nocturnal cough shows poor agree-
ment with nocturnal recordings'4 '5 and so it is
reasonable to suggest we have a representative
sample of the wheezy population but we have
probably underestimated those children with
nocturnal cough.24

It could be argued that the completion of the
study was an intervention itself and although
we were not identifying subjects and treating
them, the process of sending a questionnaire to
some families may have alerted them to attend
a medical practitioner for assessment. We did
not attempt to measure this possibility. We
must assume that if there was an intervention
influence, is was minimal and had the same
affect throughout the study groups.
We identified children with respiratory

symptoms but no diagnosis of asthma for the
second phase of the study, based on the
response to the question concerning a current
diagnosis of asthma. There are clear problems
with using this definition when assessing the
prevalence of asthma in a community study'6;
there is no epidemiological gold standard for
an acceptable definition of asthma. Studies
that have used a 'doctor diagnosis' of asthma
rather than the presence of current wheeze
have underestimated the amount of asthma in
the community."7 A response to a question
asking about a doctor diagnosis of asthma may
be inaccurate, as replies may influenced by
many factors such as parental recall, access to
health services, the training and attitudes of the
medical practitioner, and parental acceptance
of the label.'6'8 As this study was to examine
the progress of symptomatic children who did
not have a label of asthma for their symptoms,
irrespective of the reasons why they had not
been given the label, we feel that this was a
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valid method for identifying undiagnosed
asthma in this context.
The lower return rates for the second phase

questionnaires of between 59.7% and 72.6%
may reduce the power of the comparisons and
conclusions drawn from the study but these
return rates are similar to other two stage
follow up studies.20 We obtained a lower return
rate from the second postal survey than from
the first, school distributed, survey. There
could be a number of reasons for this, but it
shows that the use of schools to circulate and
collect questionnaires is more likely to yield a
higher return rate than a postal study, and is
probably the best method for prevalence stud-
ies.
The characteristics of the responders and

non-responders can be compared by examin-
ing the initial questionnaire responses. The
non-responders for the wheeze question were
likely to have had more frequent attacks of
wheezing and were more likely to have been
previously given a label of asthma. We know
from those who responded that the more
frequent the wheezing in the initial question-
naire the more likely a child was to persist in
wheezing two years later. Thus, with a return
rate of 63% for the wheeze question group, we
may have underestimated the proportion of
children who would retain their symptoms. For
the other three groups, there were no features
on the initial questionnaire that were signifi-
cantly different in the non-responder group
compared to the responders. It is apparent that
the parents of symptomatic subjects were less
likely to return the second questionnaire than
the parents of those without symptoms. This
may be because if a child has symptoms it may
take longer to complete the questionnaire and
this effect may be less for those subjects with
cough compared to those with wheeze. This
difference in response rate among the groups
may therefore have an influence on our
comparisons between groups.

It is of concern that there was still a small
number of children with severe symptoms
whose asthma remained undiagnosed over that
two year period. There were five children who
reported speech limiting wheezing from group
1 who remained unlabelled. In the night cough
group, six children who had gone on to develop
frequent or speech limiting wheeze appeared
not to have a label of asthma. It is now clear
that since the initial concerns about the under-
diagnosis of asthma39 there has been an
improvement in the diagnosis of wheezing
illness.2 Indeed there are groups of children
who are being overtreated for trivial symptoms
but conversely there are children with marked
impairment from their asthma who are being
undertreated.40 In children with a current label
of asthma there is significant morbidity even
with treatment.'0

Currently some centres screen schoolchil-
dren with the question 'Has your child
wheezed in the last 12 months?'8 As nearly
50% of unlabelled children who answer yes to
this question will have lost their symptoms two
years later irrespective of intervention, one has
to question the usefulness of screening in this

manner. One could argue that it may be more
appropriate to use a combination of questions
to screen for undiagnosed asthma using the
features associated with persistence of symp-
toms. However, the majority of subjects who
went on to have persistent symptoms in this
study did not have a personal history of hay
fever; had the children with attacks ofwheezing
more frequently than four times a year been
singled out for intervention in 1991 this would
have missed 50% of all the children who
reported similar frequency ofwheeze attacks in
1993.
Screening children cross sectionally with

exercise tests is not appropriate because of the
poor reproducibility and within individual
variability of responses in community popula-
tions,4' and inhalation challenge tests have
been shown to have a poor relation to clinical
symptoms longitudinally.42"4 If undiagnosed
symptoms are considered to cause sufficient
morbidity within the community a blanket
screen with one 'current wheeze' question
would identify many children with minimal
symptoms and many would lose those symp-
toms irrespective of intervention. The useful-
ness of a screening questionnaire containing a
combination of questions needs further evalua-
tion.
Within its limitations, this study has shown

that the majority of unlabelled respiratory
symptoms in 8-10 year olds tend to improve
and those unlabelled children who persist with
their symptoms over time have other features
such as more frequent attacks of wheezing and
a personal history of atopy. It also highlights
the importance of the use of appropriate
control groups in intervention studies, whether
they are studies assessing the value of screening
for undiagnosed asthma or studies assessing
the affect of treatment on the prognosis of
asthma.

This work was supported by a grant from the Sheffield Asthma
Society.

1 Weiss ST, Gold DR. Gender differences in asthma. Pediatr
Pulmonol 1995;19: 153-5.

2 Anderson HR. Is the prevalence of asthma increasing? Pae-
diatr Respir Med 1993;1:6-10.

3 Speight AN, Lee DA, Hey EN. Underdiagnosis and under-
treatment of asthma in childhood. BMJ 1983;286:1253-6.

4 Tsanakas JN, Milner RDG, Bannister OM, Boon AW. Free
running asthma screening test. Arch Dis Child 1988;63:
261-5.

5 Williams D, Bruton J, Wilson I. Screening a state middle
school for asthma using the free running asthma screening
test. Arch Dis Child 1993;69:667-9.

6 Hill R, Williams J, Britton J, Tattersfield A. Can morbidity
associated with untreated asthma in primary school
children be reduced? BMJ 199 1;303:1169-72.

7 Cochrane AL, Holland WW. Validation of screening proce-
dures. Br Med Bull 1971;27:3-8.

8 Primhak RA, Powell CVE. Screening for asthma in school-
children. Paediatr RespirMed 1994;2:6-8.

9 Asher MI, Keil U, Anderson HR, et al. International study of
asthma and allergies in childhood (ISAAC): rationale and
methods. EurRespirJ 1995;8:483-91.

10 Powell CVE, Primnhak RA. Asthma treatment, perceived
respiratory disability and morbidity. Arch Dis Child
1995;72:209-13.

11 Altman DG. Comparing groups-categorical data. Practical
statistics for medical research. London: Chapman and
Hall,1991.

12 Blair H. Natural history of childhood asthma. Arch Dis Child
1977;52:613-8.

13 Anderson HR, Bland JM, Patel 5, Peckham C. The natural
history of asthma in childhood. Jf Epidemiol Community
Health 1986;40:121-9.

14 Jones DT, Sears MR, Holdaway MD, et al. Childhood
asthma in New Zealand. BrJ Dis Chest 1987;81:332-40.

15 Kelly WJW, Hudson I, Phelan PD, Pain MCF, Olinsky A.
Childhood asthma in adult life: a further study at 28 years
of age. BMJ 1987;294:1059-62.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.75.5.385 on 1 N

ovem
ber 1996. D

ow
nloaded from

 

http://adc.bmj.com/


Respiratory symptoms in wheezy illness and nocturnal cough 391

16 Gerritsen J, Koeter H, Postma DS, Schouten JP, Knol K.
Prognosis of asthma from childhood to adulthood. Am Rev
Respir Dis 1989;140:1325-30.

17 Jenkins MA, Hopper JL, Bowes G, Carlin JB, Flander LB,
Giles GS. Factors in childhood as predictors of asthma in
adult life. BMJ 1994;309:90-3.

18 Oswald H, Phelan PD, Lanigan A, Hibbert M, Bowes G,
Olinsky A. Outcome of childhood asthma in mid-adult life.
BMJ 1994;309:95-6.

19 Phelan PD, Olinsky A, Oswald H. Asthma: classification,
clinical patterns and natural history. In: Phelan PD, ed.
Baillieres clinical paediatrics. International practice and
research: asthma 1995;3:307-18.

20 Brooke AM, Lambert PC, Burton PR, Clarke C, Luyt DK,
Simpson H. The natural history of respiratory symptoms in
preschool children. Am J Respir Crit Care Med 1995;152:
1872-8.

21 Kuhni CE, Sennhauser FH. The Yentl syndrome in
childhood asthma: risk factors for undertreatment in Swiss
children. Pediatr Pulmonol 1995;19:156-60.

22 McKenzie S. Cough-but is it asthma? Arch Dis Child 1994;
70:1- 2.

23 Yahav Y, Katznelson D, Benzaray S. Persistent cough-a
formefruste of asthma. EurJ Respir Dis 1982;63:43-6.

24 Ninan TK, Macdonald L, Russell G. Persistent nocturnal
cough in childhood: a population based study. Arch Dis
Child 1995;73:403-7.

25 Hannaway PJ, Hopper DK. Cough variant asthma in
children. JAMA 1982;247:206-8.

26 O'Connell EJ, Rojas AR, Sachs MI. Cough-type asthma: a
review. Ann Allergy 1991;66:278-85.

27 Lewis HM. Cough-but is it asthma? Arch Dis Child 1994;
70:554.

28 Clifford RD, Radford M, Howell JB, Holgate ST Prevalence of
respiratory symptoms among 7 and 11 year old schoolchildren
and association with asthma. Arch Dis Chid 1989;64:1118-25.

29 Ninan TK, Russell G. Increasing prevalence of respiratory
symptoms and atopy in Aberdeen schoolchildren:evidence
from two surveys 25 years apart. BMJ 1992;304:873-5.

30 Strachan DP, Anderson HR, Limb ES, O'Neill BA, Wells N.
A national survey of asthma prevalence, severity, and treat-
ment in asthma. Arch Dis Child 1994;70:174-8.

31 Robertson CF, Haycock E, Bishop J, Nolan T, Olinsky A,
Phelan PD. Prevalence of asthma in Melbourne
schoolchildren: changes over 26 years. BMJ 1991;302:
1116-8.

32 Peat JK, van den Berg RH, Green WF, Mellis CM, Leeder
SR, Woolcock AJ. Changes in prevalence of asthma in Aus-
tralian children. BMJ 1994;308:1591-6.

33 Salome CM, Peat JK, Britton WJ, Woolcock AJ. Bronchial
hyperresponsiveness in two populations of Australian
schoolchildren. I. Relation to respiratory symptoms and
diagnosed asthma. Clin Allergy 1987;17:271-81.

34 Archer NJ, Simpson H. Night cough counts and diary card
scores in asthma. Arch Dis Child 1985;60:473-4.

35 Falconer A, Oldham C, Helms P. Poor agreement between
reported and recorded nocturnal cough in asthma. Pediatr
PIdmonol 1993;15:209- 11.

36 Robertson CF, Sennhauser FH, Mallol J. The change in
prevalence and severity of asthma in developed and devel-
oping countries. In: Phelan PD, ed. Bailliere's clinical paedi-
atrics. International practice and research: asthma 1995;3:
253-75.

37 Anderson HR, Bailey PA, Cooper JS. Medical care of
asthma and wheezing illness in children:a community sur-
vey. J Epidemiol Community Health 1983;40:121-9.

38 Peat JK, Salome CM, Brett GT, Bauman A Woolcock AJ.
The reliability of a respiratory questionnaire and effect on
mode of administration on classification of asthma. Chest
1992;102:153-7.

39 Speight AN. Is asthma being underdiagnosed and under-
treated? BMJ7 1978;ii:331-2.

40 Rosier MJ, Bishop J, Nolan T, Robertson CF, Carlin JB,
Phelan P. Measurement of functional severity of asthma in
children. Am J Respir Crit Care Med 1994;149: 1434-41.

41 Powell CVE, White RD, Primhak RA. Longitudinal study of
free running exercise testing: reproducibility. Arch Dis Child
1996;74: 108-14.

42 Josephs LK, Gregg I, Mullee MA, Holgate ST. Non specific
bronchial hyperreactivity and its relationship to the clinical
expression of asthma. Am Rev Respir Dis 1989;140:350-7.

43 Clough JB, Williams JD, Holgate ST. Profile of bronchial
hyperresponsiveness in children with respiratory symp-
toms. Arch Dis Child 1992;67:574-9.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.75.5.385 on 1 N

ovem
ber 1996. D

ow
nloaded from

 

http://adc.bmj.com/

