
Review article

Wheezing in young children: problems of
measurement and management
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SUMMARY Literature on morbidity and mortality from
childhood asthma is reviewed, and data presented from a
geographically defined population showing a cumulative
prevalence of 25% for chronic or recurrent reversible airways
obstruction in 263 children aged between five and 16 years.
In 47% of these children, asthma was diagnosed when they
were under the age of five years. Risks of iatrogenic damage
from overdiagnosis and overtreatment are discussed. The
principal objective of management of childhood asthma in
general practice should not be the prevention of deaths,
which now occur at rates of between two and 25 per million
people, but to help children with minor asthma to conserve
respiratory function and become normal adults.

End stage asthma
A LL adults die, but few children do. Paediatricians therefore

share with general practitioners the difficulties of using a
classification of disease based not on the many beginnings seen
and interpreted every day, but on a few terminal outcomes, which
paediatricians see occasionally, and general practitioners see
hardly at all.

In the 1950s students were taught that even the most terrify-
ing asthma attacks were rarely fatal. Unfortunately this was not
true - people in status asthmaticus who felt very ill and looked
very ill, died all too often.
Most children who die from asthma have severe disease which

in many ways resembles this dangerous asthma in adults. In
Carswell's review of 30 children dying from asthma in the County
of Avon between 1962 and 1983, 94% had a recognized onset
of asthma a year or more before death, 64%o had previously
recorded cyanotic attacks, and 56% had impaired growth.'
Sudden unexpected death accounted for about one-quarter of
the 90 asthma deaths at all ages studied by the British Thoracic
Association Research Group in 1979.2 It is probable that sud-
den unexpected death also occurs in the subset of asthmatic
children with hyperinflated chests, without respiratory reserve,
who are chronically hypoxic and liable to die at night if they
develop an acute-on-chronic impairment.3 These children may
be missed clinically because they are in a steady state, do not
have acute wheezing episodes, tend not to complain, show little
response to beta-agonists and do not have loud sibili on ausculta-
tion.4 They can readily be recognized by matching growth and
peak expiratory flow rate against centile charts, but these are
not yet in universal use either by general practitioners or by
school medical officers. Probably all childhood asthma deaths
occur in McNicol and Williams' grades C and D,5 which are
said to form less than 1% of the entire population of children,
suggesting that in an average practice list of about 2000 patients
of all ages, only five children will be in this high-risk category.

Carswell's study showed that 4007 of the children who died

had never been referred to hospital, and 63% died either at home
or in an ambulance.' Using the same County of Avon data, ap-
proximately one general practitioner in three can expect to en-
counter one death of a child from asthma during a working
lifetime of 30 years. Clearly, improved primary care of asthma
cannot be achieved by appealing to personal experience of fatal
outcomes. The natural response of most hospital specialists, who
do see asthma deaths, is to shift the care of all patients with
asthma of grades C and D from primary care teams to hospitals
wherever possible. Between 1958 and 1973 hospital admissions
for childhood asthma increased approximately threefold, and
readmissions nearly doubled.6 Both these trends have probably
continued.

The logistics of the management of childhood asthma
Hospital policies intended to extend the hospital into the whole
community meet many difficulties, including the claims of rival
departments and resistance from general practitioners, but the
main limiting factor is the sheer cost of such outreach policies.
No hospital in the world has succeeded in providing outpatient
care for all diabetics, who comprise only 2% of the population
- those suffering from childhood asthma make up 10% of the
population of children. What outreach policies do is to provide
care, which is often exemplary, for a small minority of those
at risk, suffering from a wide range of impairment from trivial
to severe, who for one reason or another have made contact with
a specialist department. The problems of the large majority of
unreferred patients in the community, and the problems of the
primary health workers who have to deal with them are effec-
tively ignored. A positive development is that the parents of grade
D asthmatic children should have direct access to hospital beds
for their children, and no general practitioner with any serious
interest in these children could reasonably object to this.
However, such policies can only become effective for the whole
population if this small subset of children is identified and refer-
red, and that calls for an improved system of primary care.
The true prevalence of childhood asthma is difficult to deter-

mine because of the generally intermittent nature of the disease.
Peckham and Butler found a history of asthma or wheezy bron-
chitis in 12% of a sample of 13 509 children in the National
Child Development Study,7 which agrees well with the figures
of 13% determined by Williams and McNicol in Australia,8
with 11%o determined by Anderson in a postal screening ques-
tionnaire of schoolchildren in Croydon,9 and also with the
North 'Tyneside study of seven-year-old schoolchildren.'0 These
results all depended to some extent on parent recall of previous
events of wheezing, but, by using general practice records,
Strachen found that 3107o of a sample of 369 children had
recorded evidence of wheezing by the time they were seven years
of age." Reporting from general practice, Levy and Bell in a
north London suburb found a prevalence of asthma of 1007o for
children between the ages of 18 months and 11 years.'2 Their
definition of asthma was: variable airways obstruction shown
by a history of recurrent wheeze, shortness of breath, or cough,
and a subsequent response to antiasthmatic treatment; and/or
a variation in peak expiratory flow rate of 200% or more. In 1984
the definition of Levy and Bell was applied to a practice in Glyn-
corrwg, West Glamorgan, for 263 children aged between five
and 16 years; 65 asthmatics were diagnosed giving a prevalence
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of 25Gb. Nearly half of these children (47Gb) were diagnosed
before they reached five years of age, compared with 31% in
the population studied by Levy and Bell. Because few children
under four years of age can use a flow meter reliably, most of
these were subjective diagnoses based on response to treatment.
Many had minor symptoms of recurrent night cough. Glyn-
corrwg is an isolated mining community with no alternative
source of advice from a pharmacist, and the population is ex-
ceptionally stable so that few patients are lost to follow-up. Other
studies have shown that there is a greater prevalence of all
childhood chronic respiratory illness in south Wales than in the
south-east of England.13 Systematic over-diagnosis seems an
unlikely explanation for this. A tentative diagnosis of asthma
was considered but eventually rejected for a further 4%0 of Glyn-
corrwg children, and another 6% had at least one recorded
episode of wheezing during their fourth and fifth years of life.

Because most asthma is episodic, prospective and retrospec-
tive recordings inevitably yield different figures. A grading of
severity based on findings when children are seven or 14 years
old cannot easily be applied to the clinical management of three-
year-old children with wheezing or night cough, except as a guide
to what we wish to prevent, namely, progression from grade A
to grade D asthma. The principal objective of primary care of
childhood asthma is not to prevent deaths at effectively invisi-
ble rates of between two and 25 per million people, but to help
children with minor asthma to conserve their respiratory func-
tion and become normal adults.

Diagnostic denial
Levy and Bell recognized their own initial resistance to a
diagnosis of childhood asthma.12 Half of their asthmatic pa-
tients were diagnosed after more than 15 consultations for
respiratory problems, and only 11% after five consultations or
less - a wasteful and ineffective series of treatments with an-
tibiotics and cough supressants was tried initially. Our experience
in Glyncorrwg has been much the same - 30o of asthmatics
were diagnosed after more than 15 respiratory consultations and
only 18070 after five consultations or less. Few of our cases have
had severe asthma, and none have progressed to grade D, but
14% have had at least one hospital admission for middle or lower
respiratory illness, and 31% have had at least one recorded
episode of pneumonia or segmental collapse. The Tyneside study
of 2700 seven-year-old schoolchildren showed that of 165
asthmatics who had consulted their general practitioners, 73q%
were given non-specific diagnoses, 10%o were diagnosed as
'wheezy bronchitis' and only 13qo were diagnosed as
asthmatic.'4 Marks confirmed that general practitioners dif-
fered substantially from paediatricians in their recognition of
asthma and their attitudes to its treatment.'5 Disappointingly,
the more recently qualified general practitioners did no better
than older doctors, but those involved in postgraduate or
undergraduate training were generally better informed.
The 'long-recognized and obdurate reluctance of family prac-

titioners to diagnose asthma"6 must be understood if it is to be
changed. We must accept that new ideas in medicine only spread
quickly if they are associated with the sale of a profitable com-
modity, and are therefore assisted by a well-funded, nationally
deployed Torce of peripatetic teachers. Postgraduate teaching of
general practitioners remains largely in the hands of the con-
tending pharmaceutical sales forces, who sell antibiotics and
cough suppressants as well as rational treatment for asthma. The
cutbacks in Section 63 education made by the Department of
Health and Social Security have reduced the already small con-
tribution of non-commercial teaching. Until the early 1970s it
was generally believed and taught that wheezy bronchitis and
bronchospasm were clinical entities independent of asthma, that

fears in children and parents were pejorative causes rather than
unfortunate consequences of asthma, and that asthma was not
a cause of night cough and sleeplessness, two of the most com-
mon reasons for consultation in general practice. These ideas
will persist until they are actively displaced, at a speed propor-
tional to investment in serious postgraduate teaching. At a time
when some general practitioners prescribe antibiotics for mumps,
and many more use cephaloridine and other expensive novelties
as their antibiotic of first choice for respiratory illness, this
Government should realize that reduction in postgraduate
teaching is a false economy.
An important explanation for the reluctance of doctors to

diagnose asthma is that proposed by Levy and Bell who sug-
gest that 'wheezy bronchitis implies a temporary disease, whereas
asthma is generally viewed by both general practitioners and pa-
tients as a chronic and recurring problem' .*2 Like general prac-
tice all over the world, British general practice is still rooted in
a tradition of demand-led episodic care which tends to limit im-
agination in diagnosis and management. However, the existence
of defined registered populations, and of capitation rather than
fees for service, have permitted the beginnings of a counter-
tradition of continuing anticipatory care, with planned atten-
tion to high-risk groups.'7 Like diabetes and hypertension, ef-
fective care of childhood asthma in whole populations depends
on planned and organized follow-up, monitoring of peak ex-
piratory flow rate and growth against centile charts and health
education for both parents and children.'8 This relatively sim-
ple but necessary and time-consuming work cannot be done for
all those who need it by doctors working in isolation, assisted
only by a receptionist. Yet in the city of Cardiff, with over 300
general practitioners, only seven practices employ their own
nurse. Community nurses attached to practices through health
authorities are being withdrawn from medical centre work to
concentrate on domiciliary care, because of ever tighter budgets.
If all the general practitioners in the UK employed their full en-
titlement for ancillary staff on the 70Gbo wages reimbursement
scheme, a further 27 000 nurses could work in general practice.
This would shift general practice towards planned anticipatory
care rather than the traditional mixture of passive response to
episodic trivia and unpredictable crisis management.'9 Without
such a change in structure, general practitioners will continue
to evade diagnoses which imply responsibilities they cannot meet.

Is there a risk of overdiagnosis and overtreatment?
Application of end-stage diagnostic labels to the earliest depar-
tures from health is unconvincing, and is justifiable only if it
results in minor impairments being taken seriously. Children who
eventually become respiratory cripples usually have an early
onset of wheezing, and to avoid this end-stage there is no alter-
native but to take all evidence of early asthma seriously.
A lower diagnostic threshold for minor asthma would result

in lower prescription rates for antibiotics and better control of
night cough and insomnia, and it should prevent the gross delays
in diagnosis now apparent from the many asthma deaths in
chilkren and adults. But could a lower diagnostic threshold be
harmful?

Like most chronic disorders, asthma is a graded characteristic
requiring a graded response. In the 1960s the number of deaths
from asthma in children aged between 10 and 14 years increas-
ed from 1% of all deaths in 1959-0 to 7% in 1966.20 Mortality
in children aged between five and nine years rose only fourfold
and there was no significant change for children under five years
of age. The increase was confined to countries in which high-
dosage preparations of beta-agonist aerosols were marketed, and
mortality fell back almost to the original levels when these were
withdrawn. However it now seems unlikely that these deaths were
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caused by excessive use of beta-agonists. There is now similar
evidence from New Zealand, where asthma mortality in those
aged between five and 34 years almost doubled between 1974
and 1980.21 Both theophylline and the delivery of beta-agonists
by powered nebulizers have come under suspicion, and this suspi-
cion should remain unless a more convincing explanation can
be found. This opinion seems to conflict with the less alarming
conclusions of experts on the spot,22 but the margin of benefits
from thoughtful treatment is always less, and the margin of
iatrogenic damage always more, than we can imagine; and once
any treatment becomes fashionable, it almost ceases to be
thoughtful. If readier diagnosis leads only to readier treatment,
rather than more critical observation and follow-up, iatrogenic
damage could exceed the possible benefits.

The nature of asthma in early childhood
If 'wheezy bronchitis' is not considered to be independent of
asthma we may lose sight of the dominant role of viral infec-
tion in precipitating most wheezing episodes seen in general prac-
tice in children aged between two and seven years. Gregg and
colleagues have shown convincingly that at this age children run
through a series of antigenically independent viral respiratory
infections, mainly caused by rhinoviruses, which result in wheez-
ing in the subset of children with high bronchial reactivity.23
Much of the process of 'growing out' of asthma is accounted
for by cumulative immunity to the 100 or so serotypes of
rhinovirus, so that challenges are less frequent. In older children,
wheezing is more likely to be related to exercise, though bron-
chial hyper-reactivity persists as the underlying fault.24 If
general practitioners were to treat minor wheezing with bron-
chodilators, and severe wheezing and reduction in peak ex-
piratory flow rate by short courses of steroids, which can be in-
itiated by parents if the attacks are frequent, bronchial reactivity
might be reduced, fewer children might develop asthma and fewer
might carry their asthma with them into adult life. This hope
is consistent with the incomplete evidence now available, but
is not proven.

Childhood asthma as a precursor of adult disease
Childhood middle and lower respiratory tract disease has long
been suspected as a contributory cause of adult respiratory
disease.25 Follow-up studies of the 1945 national birth cohort,
which have been reported for the cohort up to the age of 25
years, have confirmed such an association, which increases rather
than decreases with age.26
Assuming that such a link exists, the simplest and most pro-

bable mechanism is that put forward by Taylor and others in
1983:27 that untreated asthma predisposes to irreversible lung
damage, especially when associated with cigarette smoking. This
hypothesis would gain support if the prevalence and spectrum
of asthma in childhood resembled the prevalence and spectrum
of chronic obstructive lung disease in middle age.'6 This could
be investigated fairly easily in research oriented practices which
record peak expiratory flow rates routinely for all children and
adults. Even without this investigation several importanti dif-
ferences in the prevalence and spectrum of airways obstruction
in children and young adults are known and are difficult to ex-
plain. All studies have shown that nearly twice as many boys
as girls have asthma,5728 that each and all lower respiratory
symptoms - morning cough, day and night cough, and wheez-
ing - are more common in primary school boys that in girls
by between 20 and 50%,29 and that all viral respiratory illnesses
together present about 70% more in boys than in girls under
13 years of age.30 The excess of males is greatest for severe
asthma; Australian studies showed a slight excess of females for
grade A asthma- no more than five episodes of wheezing while

under 14 years of age. It is interesting that despite the high
prevalence found in Glyncorrwg, there was an 80%o excess of
males in the age group five to 14 years.

This excess of males in childhood disappears in young adults,
as more young women than men present for the first time with
wheezing episodes.31-33 No mention of this interesting difference
between the sexes in the precipitating causes of asthma can be
found in the literature. By late middle age there is again an ex-
cess of males for all forms of airways obstruction. It is interesting
to note that hospital admissions show a larger excess of females
among young adults than general practice consultations, and
the reasons for this should be investigated.

In the past men have smoked more than women, and this has
been thought to account for the excess of males with chronic
obstructive airways disease in middle age. By 1975, women smok-
ed about two-thirds of the number of cigarettes smoked by men,
and the proportion who smoked regularly (43%) was not much
less than that for men (460o).34 In fact, nearly all adults with
chronic airways obstruction do show some improvement in peak
expiratory flow rate with inhaled beta-agonists. The customary
division of these patients into asthmatics, who show a 20%o im-
provement or more, and chronic bronchitics, who show no im-
provement, may not be useful. It is possible that these are not
two separate populations, one with normal and the other with
abnormal bronchial reactivity; or that the two populations are
merged by a common factor of past or present cigarette smok-
ing. Though the chief diagnostic feature of chronic bronchitis
is mucus hypersecretion, only airways obstruction is predictive
for death from chronic bronchitis.35 Effective care of adult
chronic bronchitics seem to be based on achieving the same
targets as for adult asthmatics: stopping smoking and relieving
airways obstruction.

Child asthmatics as a target population for health
education
It is reasonable to assume that the 25% of the population of
children in our practice who are asthmatics are a particularly
important target group for preventive education on smoking
because of their vulnerability to chronic airways obstruction in
middle age, and because both they and their parents may have
considerable motivation from their current experience. For the
past 15 years we have followed a practice policy of discussing
smoking during consultations with both children themselves and
their parents. This year we studied the 12 asthmatics in our prac-
tice aged between 15 and 17 years, together with randomly
sampled age- and sex-matched controls. An anonymous ques-
tionnaire was applied by a medical student in the absence of
parents. Two-thirds of both groups had at some time smoked
a cigarette, and both groups had a group mean peak expiratory
flow rate which was 90%o of the fiftieth centile value predicted
for their height. Half as many parents of asthmatic children
smoked as parents of controls. We also obtained morning urine
samples on the same day for estimation of cotinine levels, which
confirmed that four out of the 12 asthmatics smoked, and six
out of the 12 controls. We have achieved little with the crude
and perfunctory methods we have used; but at least we have tried.

Conclusion
Looking at childhood asthma from the standpoint of a general
practitioner seeing the parent-referred population, and of a per-
sonal community physician monitoring the whole population
at risk, three conclusions can be drawn.

First, the subset of children with bronchial hyper-reactivity
is far too large to be managed at anything other than primary
care level.
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Secondly, within this subset of children there is a continuous
spectrum of impaired respiratory function, from night coughs
to respiratory cripples. This requires a stepwise progression of
intervention and supervision. An accurate definition of the
subgroups must be based on thorough and continuous assess-
ment of all children at risk, with informed participation by
parents and the children themselves. The consequent workload
will require an expanded primary care team, an interest in en-
tire populations by doctors, a much greater emphasis on com-
pleteness and continuity of records, and a style of shared care
between general practitioners and hospital paediatricians which
is all too rare at present.

Finally both general practitioners and paediatricians may have
opportunities to conserve health in middle age which are at least
as great as those for treating end-stage adult disease, and this
is likely to become a more important part of paediatric work
at all levels.

Implementing these conclusions will be difficult, though not
perhaps impossible; without fundamental changes in the struc-
ture of general practice to encourage a planned and audited ap-
proach to entire registered populations, with work patterns led
by needs as well as by demands.'73637
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Doctors' knowledge about their patients
This study was designed to determine what doctors and nurses
in family medicine actually know about the families of their pa-
tients and to relate this knowledge to the patient's level of
satisfaction and compliance. Clinicians completed questionnaires
on their knowledge of personal and family information about
patients. These patients completed a mirror-image questionnaire
to assess the accuracy of the clinician's responses. Doctors and
nurses thought they knew the patient's occupation in 86070 of
cases and were correct in 730o of the cases. The respective percen-
tages for the spouse's level of education were 49% and 35%.
Clinicians and patients agreed on whether there was a marital
or a financial problem 66% and 47% of the time respectively.
High knowledge scores for doctors were not associated with
either high satisfaction or good compliance by patients.
Source: Rosenberg EE, Pless IB. Clinicians' knowledge about the famiilies
of their patients. Family Practice 1985; 2: 23-29.
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