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Preschool wheezing and prognosis at 10
E S PARK, J GOLDING, F CARSWELL, AND S STEWART-BROWN

Department of Child Health, University of Bristol

SUMMARY Information was collected at birth and at 5 and 10 years of age on the national cohort
of children born in one week of April 1970 (the Child Health and Education Study). For 11 465
children, information on wheezing attacks before 5 years was compared with reports of wheezing
occurring in the 12 months before the interview at 10 years.
Of 2345 children who had had at least one wheezing attack before their fifth birthday, 80%

(1869) were free of wheeze at 10 years; only 8% of children who had just one wheezing attack by
5 years wheezed in their 10th year. The more attacks the child had had by the age of 5 the higher
the risk of continuing to wheeze at the age of 10, but there were no major differences in prognosis
according to the age of the first attack. Half of the children who had been labelled asthmatic at
the age of 5 were wheezing at the age of 10 compared with an eighth of those with wheezing not
so labelled. There was little evidence to suggest that the prognosis of wheezing with bronchitis
was markedly different from that of children with other episodes of wheezing provided they were
not said to be asthmatic. A longer follow up is necessary to ascertain whether remission at the age
of 10 is followed by relapse later.

Asthma in childhood is one of the commonest
disorders to cause both acute and prolonged mor-
bidity. Children labelled asthmatic constitute only a
proportion of those with wheezing attacks. Data
from the 1970 British National Cohort Study indi-
cated that by the age of 5 years 21% of all children
had had at least one episode of wheezing on the
chest and by 10 years 27% had had such a history.'

For the parents to understand the condition and
for the physician to assess the value of his
treatment,2 knowledge of the natural history of
childhood asthma is essential.

Blair followed two groups of asthmatic children
prospectively for over 20 years, by which time 52%
of both groups had stopped wheezing.3 The final
prognosis was influenced by the severity of the
asthma at onset but not by the age at onset or the
results of skin tests. Other series disagree and imply
that age of onset is the best determinant of severity.4
The present paper addresses the problem of

predicting whether children who wheeze in the first
five years of life will still be wheezing at the age of
10.

Subjects and methods

The data analysed for this study were collected on

all children born in the week beginning 5 April 1970
who were surveyed in the 1970 cohort study at both
5 and 10 years of age (The Child Health and
Education Study).

Information was obtained by qualified midwives
on 98% of these children at birth in the course of the
British Births Survey. The surviving children were
traced at the ages of 5 and 10 years. At both ages the
parents were interviewed by their health visitors and
a medical, social, and environmental history was
taken.
At 10 years the national sample of children was

studied again; a medical, social, and environmental
history was taken and the child examined by a
clinical medical officer.

In the 5 year study 2702 parents answered 'yes' to
the question 'Has your child ever had one or more
attacks or bouts in which he/she had wheezing on
the chest regardless of the cause?' These parents
were then asked (i) the age at onset, (ii) the number
of attacks in the first 12 months of life, (iii) the
number of attacks between the first and fourth
birthdays, (iv) the number of attacks from the fourth
birthday until the date of interview, (v) the number
of hospital admissions for wheezing on the chest,
and (vi) the diagnosis the parent thought had been
made.
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Of the 2702 parents who had given a history when
the child was 5 of the child having wheezed, 2348
(87%) were interviewed again when the child was
10.

In the 10 year study the question asked was 'Has
the child ever had one or more attacks or bouts in
which there was wheezing or whistling in the chest?'
Those who answered 'yes' were asked the diagnosis
(asthma, wheezy bronchitis, other causes), the age
of the child when the attacks had occurred, and
about the presence or absence of attacks during the
past 12 months.
The 10 year old children who had had a history of

wheezing by the age of 5 were allocated to one of
two groups defined as follows:
Group 1: Remission-children who had no evi-

dence of current asthma at 10-that is,
with no wheezing attacks in the past 12
months.

Group 2: Current asthma-10 year old children
who had had at least one wheezing
attack during the past 12 months.

Subcategories of wheezing identified at the age of
5 included; (a) asthma (the diagnosis being that
volunteered by parents), (b) wheezing said to be
associated with bronchitis, (c) wheezing said to be
associated with croup, and (d) wheezing without any
of these labels.

Results

Incidence and prevalence. Information was available
at ages 5 and 10 for 11 465 children. Of these, 20-5%
had been recorded at the age of 5 as having had at
least one attack of wheezing. These comprised; (a)
238 (2% of the population) labelled asthma, (b) 567
(5%) wheezing with bronchitis, (c) 276 (2%) wheez-
ing associated with croup, and (d) 1264 (11%) other
wheezing.

Prognosis. Of the 2345 children who had had at least
one wheezing attack before their fifth birthday, 476
(20%) had had at least one wheezing attack at the
age of 9. Conversely, of the children who had not
wheezed by the age of 5, 78 (4.2%) had wheezed at
the age of 9.

Age at onset. There were slight differences in the
risk of asthma at the age of 10 according to the age
at which the first wheezing attack had occurred
(Table 1). Children whose first attack was in infancy
had the best prognosis and those with onset at the
age of 2 had the greatest risk of wheezing at the age
of 9. These differences, however, were not pro-
nounced and' are only significant at the 5% level.
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Number of attacks in the first year of life. Even
though children with wheezing in the first year of life
were most likely to be free of wheezing at the age of
9, there was a significant variation in prognosis with
the frequency of attacks during the first year. The
greater the number of attacks in the first year of life
the more likely the child was to have asthma at 10
years (Table 2).

Number of attacks in children aged 1-4 years. More
important was the association between prognosis
and the number of attacks during the period from 1
to 4 years of age (Table 3). Among the 935 children
who had had less than four attacks, 789 children
(84%) were free of wheezing at the age of 10. In
contrast, of the 702 children who had had more than
four attacks; 471 (67%) were free of wheezing at the
age of 10 (p<0-001).

Table 1 Age at onset of wheezing andprognosis at
10 years ofage (excluding those in whom the age at onset
was unknown). Values are No (%)

Asthma First episode of wheezing (years) Total
at 10

<1 1 2 3 4+

Absent 806 (83) 263 (77) 259 (75) 250 (77) 225 (81) 1735 (79)
Present 170 (17) 79 (23) 85 (25) 76 (23) 52 (19) 452 (21)

Total 976 (100) 342 (100) 344 (100) 326 (100) 278 (100) 2187 (100)

X2=11-2; p<0o05s

Table 2 No (%) ofattacks in thefirst year of life and
prognosis at 10 years ofage

Asthma No of attacks Total
at 10

1 2 3 4+

Absent 384 (86) 172 (82) 109 (81) 141 (77) 806 (83)
Present 62 (14) 39 (18) 26 (19) 43 (23) 170 (17)

Total 446 (100) 211 (100) 135 (100) 184 (100) 976 (100)

The value 4+ includes cases with 'vague' responses such as 'several' and
'many'. X2=8-9; p<O-05.

Table 3 No (%) ofattacks during the periodfrom I year
to fourth birthday andprognosis at 10 years ofage

Asthma No of attacks Total
at 10

1 2 3 4+

Absent 353 (87) 238 (82) 198 (82) 471 (67) 1260 (77)
Present 52 (13) 52 (18) 42 (18) 231 (33) 377 (23)

Total 405 (100) 290 (100) 240 (100) 702 (100) 1637 (100)

The value 4+ includes' vague responses such as 'several' and 'many'.
x2=71; p<O-OOOl.
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Number of attacks after the fourth birthday. Be-
tween the fourth birthday and the interview at
around the fifth birthday 550 children had had just
one attack, of whom 79% were free of wheezing at
the age of 10. Table 4 shows again that the more
attacks that the child had had during this year the
greater the possibility of wheezing attacks at 10
years.
Among those who had wheezing at an earlier age

but who did not wheeze while aged 4, 91% (710/784)
were free of wheezing at the age of 10.
A comparison of the information in Tables 2, 3,

and 4 shows that within each period the more
attacks the child had the worse the prognosis. Data
on the total number of attacks in the first five years
(Table 5) show that the child who had had only one
attack in all had a fairly low risk of having asthma at
the age of 10 (8%). Children who had had two
attacks before the age of 5 were 50% more likely to
h,ave wheezing at the age of 10 (13%), and the
predictive value increases thereafter with 38% of
children who had had 10 or more attacks before the
age of 5 having asthma at the age of 10.

Hospital admission before the age of 5. There was
little difference in prognosis between children who
had had a single hospital admission for wheezing
before 5 years and those who had not. Altogether,
78% of those who had and 80% of those who had
not had a hospital admission were free of wheeze at
10 years. (Table 6).

Diagnosis at the age of 5. Of 238 children aged 5

reported by their parents as asthmatic, 50% were
free of symptoms at the age of 10 (Table 7). Of 567
reported as having wheezed with bronchitis, 80%
were free of wheeze at the age of 10. Seventeen per
cent of children with unspecified wheeze and 10% of
those who had wheezed with croup had symptoms at
the age of 10.

Children who were said by their parents to have
wheezed with croup therefore had only twice the
risk of wheezing at 10 compared with children who

Table 4 No (%) ofattacks in children aged 4 and
prognosis at 10 years ofage

Asthma No of attacks Total
at 10

1 2 3 4+

Absent 437 (79) 155 (70) 79 (64) 136 (49) 807 (71)
Present 113 (21) 67 (30) 45 (36) 140 (51) 365 (29)

Total 550 (100) 222 (100) 124 (100) 276 (100) 1172 (100)

The value 4+ includes vague responses such as 'several' and 'many'; 'aged 4'
indicates period from fourth brithday to interview at around the age of 5.
X2=79; p<O-001.

Table 5 Total No (%) ofattacks of wheezing in the first
five years

Total Asthma at 10
No of
attacks Absent Present All

1 573 (92) 53 (8) 626 (100)
2 229 (87) 33 (13) 262 (100)
3 209 (85) 38 (15) 247 (100)
4 147 (77) 44 (23) 191 (100)
5 108 (79) 29 (21) 137 (100)
6 106 (79) 29 (21) 135 (100)
7 56 (67) 27 (33) 83 (100)
8 42 (72) 16 (28) 58 (100)
9 45 (75) 15 (25) 60 (100)
10+ 272 (62) 164 (38) 436 (100)

All 1787 (80) 448 (20) 2235 (100)

The value 10+ includes cases with vague responses such as 'several' and
,many'.
X2=130; d/f=6; p<0-0001.

Table 6 No (%) oftimes admitted to hospitalfor
wheezing (children with history of wheezing infirstfive
years only)

Asthma No oftimes admitted Total
at 10

0 1 2+

Absent 1654 (80) 174 (78) 41 (64) 1869 (81)
Present 404 (20) 49 (22) 23 (36) 476 (19)

Total 2058 (100) 223 (100) 64 (100) 2345 (100)

X2= 10-6; p<001.

Table 7 Diagnosis at S years ofage andprognosis at IO years ofage. Values are No (%)

Asthma Diagnosis at5 All
at 10

Asthma Wheeze and Croup and Wheeze
bronchitis wheezing not otherwise stated

Absent 120 (50) 452 (80) 247 (90) 1050 (83) 1869 (80)
Present 118 (50) 115 (20) 29 (10) 214 (17) 476 (20)

Total 238 (100) 567 (100) 277 (100) 1264 (100) 2345 (100)

x2 151; p<O-0001.
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were said not to have wheezed at all during the
period.

Discussion

In this national prospective study we have deter-
mined the outcome, by the age of 10, of wheezing in
the first five years of life in terms of age at onset,
frequency of attacks, number of hospital admis-
sions, and diagnosis at 5 years of age. The study is
limited as the information used is largely dependent
on the parents' memory.5 Nevertheless, studies that
have been undertaken to validate parental ques-

tionnaires on wheezing have shown good reliability.6
The present study is particularly useful because of
the large sample size (11 465) and the high follow up
rate (87%).

Age at onset. Derrick showed the significance of the
age at onset of asthma by observing the hospital
admissions of asthmatics of ages up to 60.7 He found
that the risk of admission to hospital was highest for
those whose asthma had begun before the age of 10
and fell rapidly thereafter with increasing age of
onset. Buffum, found that the onset of symptoms
before 2 years influenced the prognosis,8 and
Williams and McNicol in a well devised prospective
study in Australia found a highly significant correla-
tion between early age of onset and the persistence
of asthmatic episodes up to the age of 10.9

Unlike the studies of Williams and McNicol,9 we
have found that within the first five years there was

no evidence that the earlier the age of onset the
worse the prognosis, in terms of persistence of
wheezing or asthma. Our results are consistent with
other studies.3 10

In infancy wheezing is commonly associated with
viral infection and presents as part of the clinical
picture of bronchiolitis. One explanation that has
been advanced for wheezing in this age group is that
it is a specific response to particular viral infections,
which is peculiar to infancy, and that it is unrelated
to atopy and allergy. We found that children who
first wheezed in infancy were less likely than other
groups to be wheezing at the age of 10 (17%
compared with 23% for children first wheezing aged
1-4 years) but that the difference was not very great.
These results would be compatible with a hypothesis
suggesting that a subset of children who wheeze in
infancy are not atopic and have no predisposition to
asthma in later life. They would not support a

hypothesis suggesting that most children who
wheeze in infancy are manifesting a non-allergic
specific response to viral infection.

Severity of early symptoms. The number of attacks

Preschool wheezing and prognosis at 10 645

or frequency of hospital admission can generally be
accepted to represent the severity of the disorder.
Though the measure to express the severity of
symptoms was different, Williams and McNicol
showed that there was a highly significant correla-
tion between the frequency of episodes in the first
year of symptoms and the persistence of asthma.4 9
Blair agreed with the correlation between the severe
onset of symptoms and predisposition to chronic
asthma.3

Johnstone showed, however, in his prospective
follow up study of a group of American children
with perennial asthma, that the likelihood of a child
'out growing' his asthma was not significantly
influenced by severity of symptoms when first
seen. 10

In this series the more wheezing attacks children
had had, regardless of age at onset, the less likely
they were to be free of wheeze at 10 years.
Nevertheless, the number of attacks in the first year
was far less predictive than the number of attacks
after the first year.

Prognosis by diagnosis at the age of 5. Many doctors
have been blamed for being reluctant to use the
word 'asthma'. Underdiagnosis and undertreatment
of asthma in childhood are indicated by more and
more authors," 12 strongly suggesting that any
wheezing child should be watched and treated as
having asthma.

Half of the children who were reported as having
asthma at 5 still had wheezing attacks in their 10th
year. On the other hand, most children who had had
wheezing attacks before 5, but who were not
labelled as asthmatic, had grown out of their
symptoms; few of them had asthma (as defined by a
wheezing attack in their 10th year).

Recent studies have suggested that asthma and
wheezy bronchitis constitute part of a single entity
differing only in degree,9 that they share a common
genetic defect,13 show the same characteristics of
bronchial hyper-reactivity and allergy,'4 and should
all be treated as asthma.'1 Our results (Table 5),
however, show that children said to have asthma at
the age of 5 had a quite different prognosis from
those who at 5 had had attacks of wheezing with
bronchitis. They suggest that a useful prognostic
subdivision had been made on clinical grounds
within the omnibus group of children who had had
wheezing attacks. Our study did not identify the
clinical criteria that were used in labelling these
children asthmatic, and in extrapolating the results
of this study for use in 1985 it is important to
consider the possibility that these criteria may have
changed.

This study, so far, has a fairly short term follow
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up. Martin has described subjects with apparent
remission in childhood and at 14 years who subse-
quently had a recurrence of wheezing and indicated
that follow up studies that do not go beyond early
adolescence may give a false impression of the true
natural history of childhood asthma.2 Balfour-Lynn
agreed with this point but showed that children
whose illness improved before any sign of puberty
had developed could be confidently predicted to
'grow out' of their disease.'5 Information from later
follow ups of this cohort will provide a valuable
picture of the further long term natural history of
childhood asthma.
We are extremely grateful to all the health personnel who made the
Child Health and Education Study possible. In particular, we thank
the health visitors who were responsible for interviewine the
parents of the children at the ages of 5 and 10 and especially the
parents themselves for their cooperation. The 5 year contact with
this cohort was funded by the Medical Research Council and the
questions on health at the age of 10 by the Department of Health
and Social Security. The analyses for the present paper were
funded by the Chest Heart and Stroke Association. Jean Golding is
a Wellcome Senior Lecturer, funded by the Wellcome Trust. We
are especially grateful to Yasmin Iles and Yvette Coles who typed
many versions of the manuscript and Peter Thomas who was
responsible for the computing. The Director of the survey was
Professor Neville Butler and principle research officers included Dr
Sue Dowling, Dr Albert Osborn, Dr Mary Haslum, and Mr Brian
Howlett.
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