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Abstract

Trends and district variations in the pre-
hospital and hospital care of children
aged 0-14 years admitted with acute
asthma were surveyed in all 13 districts
of a health region by examining case
notes for 1970, 1978, and 1985. From 1970
to 1985 there was a substantial increase
in admissions and some reduction of
hospital stay. Over this time adrenergic
drugs remained the most frequently
used treatment with a large shift
towards selective beta, agonists adminis-
tered by nebulisation. Use of cortico-
steroids fell in the under 5s with a
decrease in the parenteral route of ad-
ministration but rose in the 5-14 age
group with an increase in the oral route
of administration. There was an increase
the use of oral xanthines but this was
outweighed by falls in the use of sup-
positories and in parenteral administra-
tion. The use of antibiotics became less
frequent and that of sedatives and anti-
histamines fell to almost nil. There were
also important changes in other aspects
of management, notably an increase in
the use of lung function tests (from 39,
to 70%) and falls in the use of chest
radiographs, blood tests, bacteriology,
and physiotherapy. In nearly all aspects
of management there were significant
and often very extreme variations in
practice between districts, which were
unlikely to be explained by differences in
morbidity. These variations would be a
suitable focus for medical audit, with the
aim of establishing which treatment
regimens have the best outcome and
avoiding unnecessary cost and discom-
fort. Because early hospital drug treat-
ment is closely related to the type of
treatment given before admission such
audit activities would need to include
general practitioners.

Over recent years there have been major
changes in hospital statistics for childhood
asthma.' These have been most pronounced
among the 0—4 age group, which over the 16
years up to 1985 experienced an increase in
admission rate from 10-9 to 75:6/10 000 and a
decrease in mean length of stay from 6-1 to 2-4

days. In this age group the proportion of
admissions to paediatric wards due to asthma
increased from 2-9%, to 9-4%, and the propor-
tion of bed days accounted for by asthma
increased from 2:39%, to 6-:2%,. Among the 5-
14 age group admissions for asthma increased
from 8-6 to 28-0/10 000, the mean duration of
stay decreased from 9-4 to 3-7 days, the pro-
portion of admissions to paediatric wards due
to asthma increased from 10-99%, to 19-39%,
and the proportion of bed days increased from
10-6%, to 15-8%,. The increase in asthma
admissions has been attributed mainly to an
increasing preference on the part of families
and their general practitioners for acute
asthma to be treated in hospital,?> made possi-
ble in part by increased availability of beds,*
though there is also the possibility that mor-
bidity has increased.’® The decrease in length
of stay could be explained by more effective
treatment in hospital, lesser severity at admis-
sion, or greater severity at discharge but there
is little evidence on this subject. Concern has
also been expressed that some aspects of
current treatment may have an adverse effect
on longer term prognosis.”® Mortality from
childhood asthma has, if anything, fallen over
recent years,’ though there may have been an
increase among young adults.'

Over the last 20 years there have been many
developments and refinements in drug treat-
ment for asthma'' and there has been a cor-
responding fall in the use of non-drug treat-
ments.'” Currently available prescription data
are limited by not being diagnosis or age
specific and they do not include what is pre-
scribed in hospitals. Analysis of prescriptions,
however, leaves little doubt that general prac-
titioners have, on average, responded rapidly
to these developments.®

A previous study conducted by this depart-
ment described trends in the clinical charac-
teristics and early hospital management of
children aged 5-14 admitted to hospitals in
the South West Thames Region with acute
asthma from 1970 to 1978.> The present study
extended the data for the 5-14 age-group to
1985 and in view of the substantial increase in
admissions among the 0—4 age group obtained
data on these for 1978 and 1985. The primary
objective of the study was to investigate
trends in severity, mode of referral, and re-
admissions and this aspect has been reported.®
It also presents an unusual opportunity to
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document for an entire health region (popula-
tion three million) trends in the management
of acute childhood asthma before and after
admission over a 16 year period, and to
examine variations in medical care between
districts. The Government’s recent proposals
for developing formal medical audit in the
National Health Service will require more
information about current practice’® and the
data presented here provide insight into what
might be achieved by a regional approach.

Methods
The sampling method and protocols followed
those used in the previous study® but will be
described briefly here. One hospital from the
previous study was excluded because it now
lay outside the regional boundaries as a result
of reorganisation in 1981. A list of all children
under 15 years admitted with a first diagnosis
of asthma (ICD 493) was obtained from
Hospital Activity Analysis records for 1978
and 1985. For practical reasons no attempt
was made to obtain data for 1970 for the 0—4
age group. Approval was obtained from the
ethical committees of all 13 health districts
within the region and the consultants respon-
sible gave written permission for the case
notes to be examined by a research assistant.
The target sample was 600, comprising 200
each for the 0—4 age group in 1978 and 1985
and the 5-14 age group in 1985; the numbers

Table I Treatment in the 24 hours before admission
04 years (°,) 5-14 years (%)
1978 1985 1970 1978 1985

Drug (n=190) (n=207) (n=178) (n=210) (n=202)
At least one adrenergic

drug 62 69 72 82 80
Beta, adrenergic:

Any route 54 68* 7 77 80t

Oral 43 47 3 57 21*%

Inhaled not nebulised 5 8 } 4 } 23 51*t

Nebulised 0 19*% 21

Parenteral 05 0 0 4 o*
Beta adrenergic (not beta, selective):

Any route 8 2% 38 7 0-5*%

Oral 7 2% 26 5 0-5*t

Inhaled 0 0 7 1
Ephedrine (with or without

other drugs) 0 40 5 0-5*%
Adrenaline, subcutaneous 3 o* 15 5 0*t
Xanthine:

Any route 18 18 27 25 25

Oral 7 17* 6 11 19*¢

Parenteral 2 o* 4 6 1*

Suppository 9 0-5*% 19 8 1*f
Corticosteroids:

Any route 11 7 13 31 14*

Oral 7 4 8 11 4*

Parenteral 3 1 7 5 21

Inhaled 2 4 N/A 21 8*
Anticholinergics, inhaled 0-5 2 0 1 2t
Sodium cromoglycate 5 4 33 47 23*
Antibiotic 33 26 51 40 18*%
Sedative 0-5 0 7 2 0*t
Antihistamine 11 5% 25 23 4*t

*1978-85 p < 0:05; t1970-85 p < 0-05.
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finally examined were 190, 207, and 202. For
the 5-14 age group, data from 1970 (n = 178)
and 1978 (n = 210) were available from the
previous study. For each hospital, by each
year and age group, all individuals with an
immediate admission for asthma were num-
bered. Where there was more than one admis-
sion for an individual, one admission was
selected randomly. The sampling fractions
were 569, for the 1978 0—4 age group, 21%,
for the 1985 0—4 age group, and 269, for the
1985 5-14 age group. Using these sampling
fractions we calculated target samples for each
group for each of the 16 hospitals. Within
each hospital the study serial number of each
patient was permutated and the notes were
examined in that order. This enabled the
target sample to be obtained despite some
missing notes (239, of notes looked for).

Data extracted from the notes included
mode of referral, duration of episode, vital
signs (pulse and respiration rates) on admis-
sion, treatment in the 24 hours before and
after admission, and results of investigations.
From the Hospital Activity Analysis listing,
readmissions within the calendar year of the
index admission were recorded. Categorical
data were examined by means of the x? test or
the difference between two proportions.
Heterogeneity between districts was examined
with the y? test or one way analysis of variance
as appropriate.

Results

0-4 YEAR AGE GROUP 1978-85

The proportion of 0—4 year old children
admitted with asthma who were referred by a
general practitioner fell slightly, from 669, to
61°,. There was no change in the readmission
ratio (1-5 in each year), and the mean length of
stay fell only slightly, from 2-7 to 2-6 days.

Treatment before admission (table 1)

In 1985 adrenergic drugs were used before
admission by 699, of those admitted. This
was a slight increase from 1978 (629,) but
more notable was the substantial increase in
the use of nebuliser treatment from zero to
199,. Oral administration remained the com-
monest single route, at around 459%,. By 1985
selective beta, (adrenoreceptor) agonists had
all but completely replaced the earlier, less
selective beta, agonist (orciprenaline), the
non-selective beta agonist (isoprenaline), and
the earliest adrenergic drugs (ephedrine and
adrenaline), which have both alpha and beta
agonist actions. In both years 189, of children
had been treated with a xanthine drug but,
whereas in 1978 suppositories had been the
most common form of administration, by
1985 the oral route was almost universally
preferred.Corticosteroids had been given in
about 10°, of cases by various routes and
there was no obvious trend in the route
chosen. The other notable changes were a fall
in the use of antibiotics (339, to 269%,) and of
antihistamines (119, to 5°,).
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Table 2 Drug treatment on admission and over the first 24 hours

0—4 years (°,) 5-14 years (%)

1978 1985 1970 1978 1985

Drug (n=190) (n=207) (n=178) (n=210) (n=202)
At least one adrenergic

drug 89 92 88 98 97t
Beta, adrenergic:

Any route 89 92* 4 97 98+

Oral 57 32% 3 53 10*f

Inhaled not nebulised 10 6 2 20 36*+

Nebulised 53 85* 64 88*+

Parenteral 5 o* 0 4 2
Beta adrenergic (not beta, selective):

Any route 05 0 66 2 1t

Oral 0 0 63 1 0t

Inhaled 0 0 1 05
Ephedrine (with or without

other drugs) 2 0 24 1 ot
Adrenaline, subcutaneous 2 0* 8 1 ot
Xanthine:

Any route 53 35*% 67 54 35*%%

Oral 19 27* 6 23 231

Parenteral 32 8* 24 28 13*%

Suppository 14 1* 53 13 1*f
Corticosteroids:

Any route 44 33% 21 47 461

Oral 25 26 13 30 35t

Parenteral 30 11* 16 22 15

Inhaled 1 3 0 16 10t
Anticholinergics, inhaled 05 24* 0 0 23*}
Sodium cromoglycate 5 5 24 35 23*
Antibiotic 50 26* 61 40 13*%
Sedative 6 0-5* 20 1 0t
Antihistamine 14 1* 58 12 3%+

*1978-85 p < 0-05; 11970-85 p < 0-05.

Treatment in hospital over the first 24 hours
(table 2)

There was little change in the use of adrener-
gic drugs between 1978 and 1985 (89% and
92°,), but there was a substantial reduction in
the use of the oral route and an increase in the
use of nebulisers (539, to 85%,). Use of anti-
cholinergic drugs by inhalation increased
from 09, to 239%,. The use of xanthines fell
from 539, to 359, but despite this there was

Table 3 Non-drug management and investigations on admission and over the first 24

hours
04 years (%, ) 5-14 years (%,)
1978 1985 1970 1978 1985
Drug (n=190) (n=207) (n=178) (n=210) (n=202)
Drip 35 13* 4 20 17
Oxygen 8 0-5* 21 13 3%
Humidifier 16 1-5* 24 9 0*
Assisted ventilation 05 05 1 1 0
Physiotherapy 34 19* 26 34 17*¢
Blood gas analysis 2 o* 3 5 2
Chest radiograph 71 56* 80 61 51*t
Haemoglobin measurement
or full blood count 58 23% 75 58 20*t
Bacteriology
(throat/sputum) 73 48* 79 71 40 *t
Midstream urine 63 40 35 40 29*
Lung function tests:
At any time during stay 5 8 12 57 72%
On date of admission 4 7 3 34 70*t

*1978-85 p < 0-05; +1970-85 p < 0-05.
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an increase in the number of children treated
with oral xanthines accompanied by a sub-
stantial fall in the use of parenteral and rectal
routes for administration. Treatment with
corticosteroids fell a little, from 449, to 339%,;
but, whereas oral treatment did not change,
parenteral treatment fell by two thirds. There
were substantial falls in the use of antibiotics,
sedatives, and antihistamines. Non-drug items
of management are shown in table 3. An
intravenous drip was used much less in 1985,
corresponding to the falls in the use of paren-
teral xanthines and corticosteroids mentioned
above. The other notable change was a fall
from 34°, to 199, in the use of physiotherapy.
Assisted ventilation was infrequent (0:5%) in
both periods.

The most commonly ordered investigations
were chest radiography, full blood count, res-
piratory bacteriology, and microscopy and
culture of midstream urine specimens. All
became less frequent during the eight years.
Arterial blood gases were rarely analysed. As
might be expected in the under fives, lung
function tests were rarely performed.

5-14 YEAR AGE GROUP 1970-85

In the years 1970, 1978, and 1985 the propor-
tion of 5-14 year old children admitted with
asthma who had been referred by a general
practitioner fell from 709, to 489, to 45%,, and
the readmission ratio increased from 1-22 to
1-42 and then fell back to 1-26. The average
length of stay fell from 6-2 to 3-4 to 26 days.

Treatment before admission (table 1)

The use of adrenergic drugs before admission
changed little (from 729, to 809, ) but there was
a pronounced shift towards inhaled and away
from oral methods of administration of these
drugs. The use of less selective beta agonists
and of adrenaline and ephedrine fell away to
virtually nil. In all three years about 259, of
children had received xanthines before admis-
sion but there was a notable shift away from
parenteral and rectal routes of administration
towards the oral route. The use of cortico-
steroids did not show a consistent trend,
increasing from 139, to 319, between 1970 and
1978 and then falling back to 149, in 1985.
Parenteral steroids fell from 79 to 29.
Inhaled steroids (introduced in 1973) fell from
21°, to 89%, between 1978 and 1985. Between
1978 and 1985 there was a significant fall in the
number of children receiving cromoglycate but
there was no significant change over the longer
term, 1970 to 1985. The use of antibiotics fell
from 519, to 189 and the use of sedatives and
antihistamines fell to virtually nil.

Treatment in hospital over first 24 hours

(table 2)

In 1970 nearly 909%, of the children admitted
received adrenergic drugs and by 1978 this had
risen to nearly 100%,. Within this group there
was a large fall in use of the oral route and a
corresponding rise in use of the inhaled route.
Between 1978 and 1985 use of nebulisers
increased from 649, to 889%,. The use of
xanthines fell from 67%, to 359%,, the increase in
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the proportions treated orally outweighed by
falls in the use of suppositories (from 539, to
19%,) and of the parenteral route (from 24%, to
13%,). The use of corticosteroids more than
doubled from 1970 to 1978 but did not change
thereafter. There were substantial falls in the
use of antibiotics, sedatives, and antihista-
mines. Non-drug aspects of management are
shown in table 3. The use of an intravenous
drip increased up to 209, in 1978 and changed
little thereafter. There was no change in the
very low proportion receiving assisted ventila-
tion. Physiotherapy did not show a consistent
trend but was lowest in 1985.

Measurement of lung function on the day of
admission increased from 39, to 709, but there
was no significant change in recorded blood gas
measurements. In 1985 the most frequently
recorded investigations after lung function
tests were chest radiography (519%), respira-
tory bacteriology (409, ), microscopy and cul-
ture of midstream urine (299%,), and measure-
ment of haemoglobin or full blood examination
(20%,). With the exception of urine microscopy
and culture, all of these tests were ordered less
frequently in 1985 than in 1970.

FACTORS ASSOCIATED WITH HOSPITAL
MANAGEMENT IN 1985

It was predicted that early hospital manage-
ment would be related to the age of the patient,
clinical severity at admission, and treatment for
the episode before admission. Within each age
group mode of referral, duration of symptoms,
readmission history, and pulse rate at admis-
sion were not generally related to the type of
drug treatment given in hospital or to whether a
lung function test or chest radiography was
done. No other measures of clinical severity
were sufficiently well recorded to analyse this
aspect further. In contrast, the type of drug
treatment received before admission was an
important determinant of early hospital treat-
ment. The chance that corticosteroids, xan-
thines, cromoglycate, and antibiotics would be
given in hospital was significantly increased in
each case if these drugs had been used before
admission. Among the 0-4 age group the
relative risk (959, confidence limits) was 6-4
(CL 19, 21-4) for steroids, 6-8 (3-1. 14-7) for

Table 4 Variations in the management of acute asthma in children aged 0—14 years
admitted to 13 hospitals in the South West Thames Region in 1985

Management

9, of children (mean
(range) for region) x’(df=12) p

Beta adrenergics by nebuliser 86 (76-100) 13 NS
Anticholinergics 24 (0~ 75) 176 <0-000
Xanthines 35 (11- 72) 46 <0-000
Steroids 38 (18- 94) 64 <0-000
Adrenergics + xanthines + steroids 36 (18- 94) 13 NS
Cromoglycate 14 (0~ 38) 25 <0-02
Antibiotics 19 (6~ 33) 15 NS
Intravenous drip 15 (0- 42) 31 <0-002
Physiotherapy 18 (0~ 47) 55 <0-000
Lung function test (5-14 years only) 70 (11- 94) 45 <0-000
Chest radiograph 53 (19- 89) 52 <0-000
Bacteriology (respiratory) 44 (4 86) 132 <0-000
Urine microbiology and culture 35 (6~ 67) 93 <0-000
Haemoglobin measurement or full blood

examination 22 (4 59) 46 <0-:000
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xanthines, 9-6 (1-6, 57-3) for cromoglycate, and
3-8 (1-7, 6-4) for antibiotics. The correspond-
ing relative risks for the 5-14 age group were:
steroids 33 (1-4, 7-6), xanthines 5-7 (29, 11-4),
cromoglycate 10-3 (48, 22-0), and antibiotics
827 (3-4, 19°9).

VARIABILITY ACROSS DISTRICTS WITHIN THE
REGION IN 1985

For this analysis the two age groups were
combined to form a sample of 409 children aged
0-14 years. The sample number for each health
district ranged from 12 to 88 (median 27).
There was no significant variation in age, pulse
or respiration rates at admission, temperature,
or prior respiratory infection. There were,
however, wide variations in self referral (range
14-63°,; p < 0-000), median length of stay
(range 1-3-5 days; p < 0-000), readmission in
same year (range 4—44%; p < 0-01), and
proportion of episodes that had lasted under 18
hours (range 27-92%,, p < 0-01).

Table 4 summarises the district variations in
drug treatment and other aspects of manage-
ment. With the exception of beta, adrenergics
given by nebuliser (which were commonly used
in all districts) and antibiotics, there were large
variations in all aspects of management recor-
ded and, despite the small samples from some
districts, tests of heterogeneity gave highly
significant results. For example, the use of
corticosteroids ranged from 18%, to 949%,, of
xanthines from 119, to 75%., and of antichol-
inergics from zero to 75%,. The variability from
district to district in selected treatments and
investigations is illustrated in the figure.

Discussion

This study describes, for an entire health
region of three million people, trends in the
management of acute childhood asthma during
a period in which there has been an increase in
admissions, a decrease in length of stay, and no
major change in mortality. Existing sources of
population based data on drug treatment are
not diagnosis or age specific and do not provide
information about what is prescribed in hos-
pitals. Other studies in United Kingdom hos-
pitals that have examined the care of childhood
asthma in hospital, though often more detailed
than the present study, have been confined to
single hospitals or districts,’'® have included
the whole age range,'”" or have been confined
to adults.” Other studies have concentrated on
accident and emergency assessment and treat-
ment.'”*° The study of Storr et al? is the only
one that examined trends but it was confined to
one specialist children’s hospital. The strength
of the present study lies in its size, use of
consistent methods over time, and regional
scope. Although it was not the original aim of
the project, it has been possible to provide for
the first time a description of district variations
in care and carry out some crude analyses of
these. Hospital records have serious limitations
as a source of clinical data but the records of
drugs and tests are unlikely to have been
underestimated as these require signature in
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most instances. Exceptions include oxygen and
ward procedures such as lung function moni-
toring, where there is, strangely, no clinical,
legal, or administrative requirement to make a
record.

Can the results shed any further light on the
reasons for the increase in admissions? Patient
simulation exercises and questionnaires have
shown that doctors vary widely in the ways
in which they approach the management of
asthma?'"? and preferences and habits of treat-
ment are likely to change over time. Thus
trends in the intensity of treatment provide
only a rough guide to trends in the severity of
the condition. Nevertheless, in so far as inten-
sity of treatment can be taken to reflect severity,
our results support the proposition that there
has been no major shift in the range of severity
in the children admitted to hospital.® There was
little change between 1970 and 1985 in the
proportions treated with adrenergic drugs,
xanthines, or corticosteroids before admission.
Similarly, there was no evidence that the level
of treatment at admission had diminished in
intensity. This corresponds to the previously
reported finding from this study that there has
been little or no change in the severity of
asthma at admission to hospital as measured by
vital signs and duration of symptoms before
admission.® It therefore appears that an
increasing number of children are being treated
with an intensity at least as great as that of
former years.

The fall in length of stay (5-14 age group
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only) might be explained by a trend towards a
milder clinical condition at admission, more
severe asthma at discharge, or more effective
treatment. As mentioned above, there is some
evidence—albeit not overwhelming—that the
severity of asthma at admission has not
changed. There is no evidence concerning the
severity of asthma at discharge but it is relevant
that there has been no increase in readmission
rates over the years, suggesting that children
are no less fit for discharge than formerly and
that aftercare is no less adequate. The most
attractive explanation for the fall in length of
stay is that it is the result of more effective
treatment but there is little evidence from trials
throwing light on this question.

The trend towards the use of more selective
beta, adrenoreceptor drugs given by inhalation
and away from sedatives and antihistamines
probably reflects changes in recommended
practice. Similarly, antibiotics were previously
advocated for acute asthma®* and their decline
in use probably reflects the failure of well
conducted trials to establish their value as a
routine treatment.?”? On the other hand, des-
pite recommendations that acute severe asthma
should be treated with corticosteroids,”’ the
proportions treated with steroids did not
increase, remaining at under half. Assessment
of acute asthma with a lung function test and
subsequent monitoring is regarded as essen-
tial,”® and in one study it was the only clinical
measurement that distinguished those who
would respond to beta agonists from those who
required more intensive treatment.”” Although
the proportions assessed by this test increased
substantially the level had reached only 709, in
1985 among children aged 5-14 years admitted
to hospital. Use of oxygen is an important
aspect of treatment”® but despite this there was
a fall in the recorded use of oxygen. This is
difficult to interpret because it is not “pre-
scribed” as a drug. Another study of the
hospital care of acute asthma also found that
oxygen therapy is often not recorded.'” There
has also been a fall in the use of physiotherapy,
which may reflect some of the doubts about its
use in acute chest conditions.” The fall in the
use of chest radiography corresponds to an
increasing awareness that its use in childhood
asthma should be selective® *%; the current level
of use (over 509%,) should be questioned.

When we are considering the reasons for the
high use of possibly inappropriate treatment
such as antibiotics, or of investigations such as
chest radiography, it is important to recognise
that these cases were selected on the basis of a
discharge diagnosis of asthma. The child may
have been admitted with a different diagnosis,
for which such management was entirely ap-
propriate, and it was only as the illness evolved
and investigations were performed that the
diagnosis of asthma was made. Future studies
will need to take account of this.

The study provides, in part, a basis for
auditing the process of care for acute asthma in
children at a regional level. This is particularly
timely in view of the recent government review
of the National Health Service,* in which one
of the major proposals is for systematic audit.'*
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The objectives and principles of medical audit
have recently been described by a working
party of the Royal College of Physicians.”
Process review requires, among other things,
that information is available about the process
and that there is some agreed standard against
which to make a judgment. Although there is
no lack of advice from the medical press about
treating acute asthma it is only very recently
that experts have been able to agree consensus
statements against which it might be possible to
compare descriptions of practice.’® Because
pharmacological developments are so rapid,
changes in practice are sometimes based on the
theoretical superiority of one treatment over
another or on small trials of efficacy. This
survey shows how rapidly practice can change
both at the hospital and the general practice
level and this in itself testifies to the readiness of
doctors to change—an essential precondition if
high quality care is to be assured.

At an international level there exist enor-
mous variations in the drug treatment of acute
asthma.” Within Europe, for example, there is
a preference in the United Kingdom for
inhaled drugs, whereas elsewhere there is a
preference for xanthines. In a recent review
from the United States the recommended
adrenergic drugs for acute childhood asthma
were adrenaline and isoprenaline, both of
which have disappeared from use in South
West Thames and, presumably, the United
Kingdom.

The present study shows that there are also
very great variations in practice between dis-
tricts (generally served by one hospital) within
the South West Thames Region. These varia-
tions were generally highly significant statis-
tically despite some small district samples and
they are most unlikely to be explicable by
clinical differences between asthmatic patients
in different districts. There was evidence that
some of the variation in hospital treatment
reflected the prehospital treatment. This pro-
vides a reasonable explanation for the use of
cromoglycate in hospital, which at first sight
appears inappropriate in acute asthma. Any
process review of hospital treatment will
therefore need to take account of the treatment
in the community, and in the case of asthma
implementation of change as a result of audit
will require the development of agreed policies
with referring general practitioners. Other
elements of the variation will reflect individual
factors such as paradoxical responses to treat-
ment (see, for example, O’Callaghan et al*") or
previous treatment failure. Probably, however,
some of the variation can be explained only by
the prevailing custom in the hospital concer-
ned. Do these variations matter in terms of
outcome or of cost?®” If the outcome is the
same, the cheapest and least uncomfortable
treatment regimens should be used. Several
trials have compared different drugs for acute
asthma and different routes of administration
of drugs, but more trials will be needed. To be
applicable in the district setting these trials will
also need to take into account the role of the
general practitioner in the treatment of acute
asthma.
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It must be emphasised that this study was
not designed as an audit, nor was it designed to
analyse district variations. A planned audit
would have required adequate district sample
sizes, more data on clinical severity (including
lung function), more details of drug treatment,
and better indicators of outcome. Further-
more, the data are relatively old (1985). Never-
theless, the results provide a glimpse of what
might be gained by a regional approach to
audit. Were this to be attempted the participat-
ing clinicians not only would have to agree what
data were required but also would have to
ensure that they were recorded in an analysable
form. An agreed structured clinical recording
form would facilitate this and once in use would
provide an information system capable of
examining the kinds of questions likely to be
thrown up by the audit.

Current developments in medical audit are
tending to emphasise the role of activities
within districts. The present study indicates
that a regional approach to the audit of asthma
care, with the focus on the hospital and district
rather than on individual patients and doctors,
has some attractions.

I thank the consultant paediatricians for giving me access to the
case notes; Connie Norman for extracting and processing the
data; and Lai Sim and Sean McGuigan for help with the
statistical analysis. The project was funded by the British Lung
Foundation.

—

Department of Health and Social Security, Office of Popu-
lation Censuses and Surveys, and Welsh Office. Hospiral
inpatient enquiry. London: HMSO, 1988.

Anderson HR, Bailey P, West S. Trends in the hospital care
of acute childhood asthma 1970-78: a regional study. Br
Med J 1980;281:1191-4.

Storr J, Barrell E, Lenney W. Rising asthma admissions and
self referral. Arch Dis Child 1988;63:774-9.

Hill AM. Trends in paediatric medical admissions. Br Med J
1989;298:1479-83.

Burney P. Asthma deaths in England and Wales 1931-85:
evidence for a true increase in asthma mortality. J
Epidemiol Community Health 1988;42:316-20.

Anderson HR. Increase in hospital admissions for childhood
asthma: trends in referral, severity and readmissions from
1970 to 1985 in a health region of the United Kingdom.
Thorax 1989;44:614-9.

Vathenen AS, Knox AJ, Higgins BG, Britton JR, Tatters-
field AE. Rebound increase in bronchial responsivencss
after treatment with inhaled terbutaline. Lancet 1988;i:

»n

v s W

(=)

i}

oo

554-8.

Mitchell EA. Is current treatment increasing asthma
mortality and morbidity? Thorax 1989;44:81-4.

Anderson HR. Is the prevalence of asthma changing? Arch
Dis Child 1989;64:172-5.

10 Burney PG. Asthma mortality in England and Wales:
evidence for a further increase, 1974-84. Lancet 1986;
ii:323-6.

Clark TJH, Godfrey S. Asthma. London: Chapman and
Hall, 1983

12 Morrison-Smith J. The recent history of the treatment of
asthma: a personal view. Thorax 1983;38:244-53.

13 Hay IFC, Higenbottam TW. Has the management of asthma
improved? Lancet 1987;ii:609-10.

14 Secretaries of State for Health England, Wales, Northern
Ireland, and Scotland. Working for patients. Medical
audit—uworking paper 6. London: HMSO, 1989.

15 Royal College of Physicians. Medical audit: a first report.
What, why and how? London: Royal College of Physicians
of London, 1989.

16 Conway SP, Littlewood JM. Admission to hospital with
asthma. Arch Dis Child 1985;60:636-9.

17 Ebden P, Carey O], Quinton D, Cookson JB. A study of
acute asthma in the accident and emergency department.
Br J Dis Chest 1988;82:162-7.

18 Arnold AG, Lane D], Zapata E. Current therapeutic
practice in the management of acute severe asthma. Br J
Dis Chest 1983;77:123-35.

19 Reed S, Diggle S, Cushley MK, Sleet RA, Tattersfield AE.
Assessment and management of asthma in an accident and
emergency department. Thorax 1985;40:897-902.

20 Osman J, Ormerod P, Stableforth D. Management of acute

asthma: a survey of hospital practice and comparison

o

—
—



Trends and district variations in the hospital care of childhood asthma

between thoracic and general physicians in Birmingham
and Manchester. Br J Dis Chest 1987;81:232-41.

21 Anderson HR, Freeling P, Patel SP. Decision-making in
acute asthma. J R Coll Gen Pract 1983;33:105-8.

22 Henry RL, Milner AD. Specialist approach to childhood
asthma: does it exist? Br Med J 1983;287:260-1.

23 Marks BE, Hillier VF. General practitioners’ views on
asthma in childhood. Br Med J 1983;287:949-51.

24 Anonymous. Treatment of status asthmaticus [editorial). Br
Med J 1972;iv:563—4

25 Shapiro GG, Eggleston PE, Pierson WE, Ray CG, Bierman
CW. Double-blind study of the effectiveness of a broad
spectrum antibiotic in status asthmaticus. Pediatrics
1974;53:867-72.

26 Graham VAL, Milton AF, Knowles GK, Davies R].
Routine antibiotics in hospital management of acute
asthma. Lancer 1982;i:418-20.

27 Anonymous. Acute severe asthma: sacred cows under attack
[editorial). Lancet 1982;ii:420~1.

28 Acute asthma. Lancet 1986;i:131-3.

29 Pearce JL, Wesley HMM. Children with asthma: will

437

nebulised salbutamol reduce hospital admissions? Br Med
J 1985;290:595-7.

30 Selsby DS. Chest physiotherapy. Br Med J 1989;298:541-2.

31 Anonymous. X-rays in childhood asthma [editorial]. Lancet
1983;ii:894.

32 Gershel JC, Goldman HS, Stein REK, Shelov SP, Ziprkow-
ski M. The usefulness of chest radiographs in ﬁrst asthma
attacks. N Engl J Med 1983;309:336-9.

33 Secretaries of State for Health England, Wales, Northern
Ireland, and Scotland. Working for Patients. London:
HMSO, 1989.

34 Warner JO Gotz M, Landau LI, et al. Management of
as())téhma a consensus statement. Arch Dis Child 1989;64:
1 7

35 Clark TJ. Asthma therapy in Great Britain. Chest 1986;
90:67-708S.

36 Ellis EF. Asthma: current therapeutic approach. Pediatr
Clin North Am 1988;35:1041-52.

37 O’Callaghan C, Milner AD, Swarbrick A. Paradoxical
deterioration in lung function after nebulised salbutamol
in wheezy infants. Lancet 1986;ii:1424-5.



