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Accident and emergency department attendance by
asthmatic children
S M O'HALLORAN, D P HEAF

From the Respiratory Unit, Royal Liverpool Children's Hospital (Alder Hey), Liverpool

ABSTRACT Attendances at the accident and emergency department of a children's hospital for
treatment of acute asthma were studied for one year to determine the characteristics of the children
attending and their management. Eight hundred and twenty children, median age 5*5 years, made
1389 visits. Records were available from 1046 visits. Clinical information and assessment of the
severity of the attack in the department was often inadequate. Peak flow records were available for
366 (35%). Attendances were most frequent in September and during the evening, but there was no

significant day to day variation. Eight hundred and three children (78%) were self referred. Before
attendance 962 (92%) had used a bronchodilator, including nebulised salbutamol (11%); 2% had
taken prednisolone and 21% antibiotics. Five hundred and sixteen visits (49%) led to admission and
19% of those admitted required intravenous treatment. Probably some children who at present
attend hospital for treatment of acute asthma could be managed at home, but this cannot be assumed
without better understanding of the reasons for hospital attendance. More information is needed.

Introduction

Asthma is the most common chronic illness of child-
hood, affecting about 10% of school age children."
Optimal management requires both prompt treatment
of acute attacks and regular review of prophylaxis. In
most cases this is best carried out by the general
practitioner, who is readily accessible and who knows
the child and his family.'4 Hospital admissions for
asthma are, however, increasing steadily,>' and there
is evidence that many parents bypass their general
practitioner and take their children directly to hos-
pital.6 Hospitals are always available, but are not
necessarily the best place for children to be treated. In
accident and emergency departments children are
likely to be seen by junior doctors who are inexperi-
enced in the management of asthma. Reed et al have
shown many shortcomings in the treatment of asthma
in the accident and emergency department in a general
teaching hospital.8 Facilities for long term follow up
are unlikely to be available and the general practi-
tioner's care may be undermined if he is unable to see
his patients during an acute attack. To provide a
comprehensive service for asthmatic children, we need
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to know how many need emergency treatment for
acute attacks, and the proportions who need hospital
care and who could be adequately managed at home.
To examine emergency attendance for acute asthma at
a children's hospital we have carried out a one year
survey in the accident and emergency department,
reviewing the numbers of children attending,
management in the department, and admission rates.

Methods

The Royal Liverpool Children's Hospital (Alder Hey)
is the largest children's hospital in the United
Kingdom. The accident and emergency department
serves a population ofabout 150 000 children up to the
age of 16. It is the main children's emergency unit for
Liverpool and the surrounding area, though there is a
small department in the city branch ofthe hospital and
some children are seen in the accident and emergency
departments of three general hospitals in the city.
Casualty officers are general practice trainees or career
paediatricians; most have no previous paediatric
experience. Children referred to the admitting
paediatric registrars (all of whom have paediatric
experience of one to two years) are assessed in the
department; direct presentation to the wards is
unusual. Children attending Alder Hey come from all
parts of Liverpool. The social class distribution of a
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Accident and emergency department attendance by asthmatic children
group of 300 asthmatic children attending the depart-
ment9 corresponds closely to the pattern for Liverpool
as a whole. About 60% of asthmatic children attend-
ing the accident and emergency department in this
study are under the care of one of eight consultants at
the hospital, one ofwhom is a specialist in respiratory
disease; the rest attend only for emergency treatment.

Children recorded in the receptionists' desk book as
attending with asthma, "wheeze," "bronchitis,"
cough, "chestiness," chest pain, or difficulty in breath-
ing from 1 January to 31 December 1986 were
identified. Records from attendances were either filed
in the department, transferred to the ward if the child
was admitted, or sent to the outpatient booking office
if a referral to a consultant was made. Records were
retrieved daily and data collected from those con-
sidered by the examining doctor to have asthma.
Children under the age of 18 months were excluded
because of the difficulty of establishing a diagnosis of
asthma in this age group.
The data sought were: name, address, date of birth,

sex, date and time of visit, person referring (parents,
own doctor, or deputising service), contents of referral
letter, duration of symptoms before attendance,
apparent precipitating factors, treatment at home,
physical signs on arrival (including peak expiratory
flow rate, measured with a mini Wright peak flow

meter), treatment in the department, whether admit-
ted or discharged, whether the child returned to the
hospital during the same attack, and treatment given
in the ward if admitted.
Comparison of admission and discharge data was

carried out with the x2 test, with Yates' correction
where applicable, for categorical variables, and the t
test with separate variance analysis for continuous
variables, the Statistics Program for the Social
Sciences being used.

Results

During 1986 there were 40 853 new medical and
surgical attendances at the accident and emergency
department. Records were available for 1046 visits for
acute asthma; 343 further attendances for asthma were
identified from the desk book but records could not be
traced. Visits by children recorded as having symp-
toms such as "wheezy" were not included if records
were not available unless they were known to have
asthma. Examination of records showed that most
children described as "chesty" or with cough had
conditions other than asthma, usually a respiratory
infection. Information recorded in the department was
frequently inadequate, especially for details of treat-
ment and the child's condition on arrival. There was
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Fig 1 Age distribution of820 children attending the accident and emergency department with acute asthma,
January-December 1986. * Children admitted; *children under 1 5 years excluded.
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Fig 2 Number of visits to the accident and emergency
department by 820 children with acute asthma,
January-December 1986. * Children admitted.

no variation in the number of data recorded with time
ofday. All results other than the total number of visits
per month are based on 1046 records.
The total number of 1389 visits for asthma ac-

counted for 3-4% of all visits to the department and
8 5% of those not due to trauma. They were made by
820 children aged from 18 months to 16 years, of
whom 540 (67%) were boys. The median age of the
children was 55 years, reflecting a substantial excess
of young children (fig 1).

TIME OF ATTENDANCE
Visits were more frequent in the winter months (fig 2)

Table 1 Day and time ofattendance (1046 visits)

% of % of
Day visits Time visits

Sunday 17
Monday 17 0001-0040 10
Tuesday 16 0401-0800 6
Wednesday 13 0801-1200 17
Thursday I 1 1201-1600 18
Friday 13 1601-2000 23
Saturday 12 2001-2400 26
Bank Holiday 1

O'Halloran, Heaf
Table 2 Drug treatment before attendance (1001 visits)

% ofall
Drug No visits

None 82 8
Oral bronchodilator 415 42
Inhaled bronchodilator 455 46
Nebulised bronchodilator 108 11
Sodium cromoglycate 237 24
Inhaled steroid 119 12
Theophyllines 190 19
Intravenous treatment 2 0-2
Prednisolone 22 2
Antibiotics 211 21
"Non-asthma" (expectorants,

antipyretics, etc) 127 13

but the single busiest month was September (207 visits,
15%) and the quietest August (70 visits, 5%). Sunday
and Monday were the busiest days of the week,
Thursday and Saturday the quietest (table 1). Analysis
of the time of day of attendance showed that visits
were most frequent in the afternoon and evening (67%
between midday and midnight) and unusual in the
early hours of the morning (table 1).

REFERRAL
Eight hundred and three visits (78%) represented self
referrals by parents, 163 (16%) referrals by the child's
own doctor, and 70 (6%) referrals by the deputising
service. One hundred and forty referrals (60%) were
made to the casualty officer and 93 (40%) to the
admitting registrar. Letters were available for 99% of
children referred by a doctor; 153 (67%) included a
diagnosis of asthma and 165 (72%) details of treat-
ment before attendance at hospital.

CONDITION BEFORE ARRIVAL
Symptoms had been present for a short time in most
cases, the median duration being one day. Apparent
precipitating causes were recorded in 866 cases. The
most common was symptoms of an upper respiratory
tract infection-645 cases (75%). Exposure to an
agent known to provoke attacks (4%), excitement
(3%), and missing treatment (2%) were uncommon.
No cause was apparent in 142 cases (16%).

DRUG TREATMENT AT HOME
Drug treatment at home was recorded for 1001 visits
and is shown in table 2. Records usually listed
treatment only and did not distinguish between treat-
ment for the current attack and regular drugs. Table 2.
presents the combined data to avoid supposition
about how treatment was used.

CONDITION ON ARRIVAL
Physical signs on arrival that were sought from the
records were: heart rate, respiratory rate, peak
expiratory flow (PEF) in children over five years,
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Accident and emergency department attendance by asthmatic children
Table 3 Physical signs on arrival

No (%)
Sign recorded Range Median

Heart rate (beats/min) 852 (81) 68-200 120
Respiratory rate

(beats/min) 825 (79) 16- 80 36
PEF (1/min)* 194 (35) 5-425 130

(mode 60)

Details (No (%))
Paradox 255 (24) Present in 38 (15)
Recession 758 (72) Present in 568 (75)
Cyanosis 458 (44) Present in 22 (5)
Speech 229 (22) Able to speak: 162 (71)
Rhonchi 1001 (96) "Present": 962 (96)

"Absent": 39 (4)

*Peak expiratory flow: only for children aged 5 years and older.

presence of pulsus paradoxus, cyanosis, recession of
the chest wall, ability to speak, quality of air entry, and
rhonchi. The number of cases in which each sign was
recorded ranged from 81% for heart rate to 22% for
ability to speak (table 3). PEF was available for 35%
of patients. The values of heart rate, respiratory rate
and recorded PEF showed a wide range (table 3).

TREATMENT IN THE ACCIDENT AND EMERGENGY
DEPARTMENT
On 104 occasions no treatment was given, either
because the child's symptoms had abated on arrival or
because he was transferred to the ward immediately.
In 926 visits (89%) nebulised salbutamol was given
alone. Administration of intravenous aminophylline
and hydrocortisone was initiated in the department on
22 occasions (2%). A short course of prednisolone for
taking home was given in 46 instances (4%).

ADMISSION AND DISCHARGE
On 446 occasions (43%) the child was admitted at
once and on 496 (47%) he went home and did not
return. A further 94 children were discharged (16% of
those discharged) but returned for further treatment
during the attack and 70 ofthese were then admitted to
the ward. The total number of admissions was
therefore 516 (49%). There were 4637 medical admis-
sions to the hospital during 1986; asthma accounted
for 11% of these.

TREATMENT AFTER ADMISSION
After admission all children received nebulised sal-
butamol. A short course of oral prednisolone was

given to 208 (40% of admissions, 20% of visits).
Intravenous aminophylline and hydrocortisone (a
standard regimen in the hospital for those needing
intravenous treatment) were given on 98 occasions
(9% of visits and in 19% of admissions). Young
children and those aged 11 and over needed intra-
venous treatment more often (0-2 years, 27 children,

Table 4 Physical signs and admission

Admitted Discharged
(mean (SD)) (mean (SD)) 2 tailedp

Heart rate (beats/min) 122 (23) 110 (18) 0 00
Respiratory rate

(beats/min) 41 (12) 34 (9) 0 00
PEF (l/min)* 116 (66) 158 (83) 0 00

Admitted Discharged
No (%) No (%) 2 tailedp

Can't speak 47 (42) 20 (17) 0-001
Paradox 27 (18) 11 (9) 0-032
Recession 340 (86) 226 (63) 0 001

*Peak expiratory flow: only for children aged 5 years and over.

23%; 3-4 years, 27 children, 18%; 5-10 years, 24
children, 13%; > 11 years, 20 children, 31%). No one
admitted through the accident and emergency depart-
ment required intensive care and there were no deaths.

ADMISSION
Data were reviewed to assess which features of
attendance were associated with admission. The per-
centages refer to the proportion of children in each
category.
Young children were admitted more frequently than

older ones (fig 1). There was no constant relation
between total attendances and admissions each month
(fig 2). The greatest proportion ofadmissions occurred
in August (37/70, 53%) and the lowest in November
(40/152, 26%).

Children referred by a doctor were admitted more
often (160/233, 70%) than those who were selfreferred
(357/803, 46%; p = < 0-001). Admission was more
common when the attack had been present for a short
time. The mean duration of symptoms was 1-8 days in
admitted children and 2-7 days in those sent home (p
< 0-05). Preceding upper respiratory tract symptoms
increased the likelihood of admission, being present in
53% of those admitted compared with 47% of those
discharged (p < 0-05). Physical signs on arrival
showed evidence of a more severe attack in admitted
children (table 4).

Sex, time and day of visit, and possible precipitating
factors had no effect on admission. Children who
made repeated visits to the accident and emergency
department during the study year had admission rates
similar to those of children attending only once (53%
and 52% respectively).

Discussion

This study was intended to provide information on
attendance and practice in the management of acute
asthma in the accident and emergency department ofa
children's hospital serving most of a large urban area.
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The study was retrospective and no attempt was made
to alter practice in the department.
The study shows asthma to be a common reason for

attendance, accounting for 3% of all visits, 8 5% of
non-trauma visits, and 11% of medical admissions.
Boys attend more frequently than girls, but only in
proportion to the greater prevalence ofasthma among
boys.'
There was a substantial excess of young children,

even when those under 18 months of age were
excluded, and a greater proportion of the younger
children required admission. A similar pattern was
found among children admitted to hospital with acute
asthma in Leeds.'" Management may be more difficult
in young children and they may also have more severe
attacks. Young children in our study were more likely
to need intravenous treatment. McKenzie" found that
young children admitted to hospital were more
seriously ill than older ones. Parental anxiety is also
often greater, especially if the asthma is of recent
onset.
The timing of visits to our department showed a

variation with season similar to that found for asthma
admissions in the south east of England by Khot'2 but
a different picture from that seen in general practice,'3
where children under 4 years attend most frequently in
March and those aged 5-14 years in July. We found no
constant relation between the number of attendances
and the number of admissions each month. Variations
cannot be related to changes of junior staff as the
registrars, who make all decisions about admission,
change post in April and October. There was little
variation in the number of visits from day to day and,
in contrast to the pattern seen in a general accident and
emergency department,8 there was no increase in visits
at the weekend. Visits by children were most common
during the afternoon and evening, as with adults in
Southampton and the Bronx.8"' Visits at night were
unusual, which is a little surprising as worsening of
asthma at night is well recognised.'5 A study of
emergency calls to the emergency doctor service and
accident and emergency departments in London,'6
however, found that, although there was a general
reduction in calls at night, calls for asthma diminished
much less than those for abdominal pain, a condition
with no known diurnal variation.
The pattern of referral shows that 78% of children

came to hospital without direct intervention by their
general practitioner or a deputy. Sixty nine per cent of
those admitted were self referred, as were 60% of the
Leeds children studied by Conway,'" suggesting that
the trend of increasing self referral described by
Anderson6 is continuing. Referrals from the deputis-
ing service were very infrequent, accounting for only
6% of visits. The deputising service is used by 91% of
Liverpool practices'7 and has a policy of referring all

O'Halloran, Heaf
asthmatic children to hospital. Calls to the service for
asthma in children must be relatively uncommon.
Most children had been wheezy for a short time

before coming to hospital, a pattern similar to that
found in the Leeds study'0 and among adults.9 We
found, as did Conway,'0 that apparent upper res-
piratory tract infections were the most common
precipitants. Although emotional upsets are renowned
triggers of asthmatic attacks, excitement or upheaval
were unusual, as was exposure to a recognisable
antigen. Acknowledged omission of treatment was
unusual and, unlike among the adults of Southamp-
ton, no one came for a new inhaler.8

Details oftreatment at home were not recorded with
enough precision to separate regular treatment from
that used for the current attack, but some useful
information can still be obtained. Eight per cent of
children had received nothing, a slightly greater
proportion than in adults.8 Underdiagnosis and
undertreatment ofasthma in children are known to be
common,'8 and may explain the difference. Most
children had used a bronchodilator, including 11%
who had received nebulised salbutamol. Prednisolone
had been given to only 22 children (2%) during the
current attack, which is disappointing as several
studies have shown the value of short courses.'9
Twenty one per cent of children had been given
antibiotics, for which a doctor's prescription would
have been needed. Opportunities for effective early
treatment seem likely to have been missed in some
children who came to hospital.

Assessment of the severity ofasthma and prediction
of outcome on arrival at hospital is difficult.0 Never-
theless, we were worried to find, as did Reed in
Southampton,8 how little information about the initial
examination in hospital was recorded, and in par-
ticular how rarely PEF was recorded, even in older
children, who could be expected to be able to perform
the manouevre. Absence of distress does not exclude
airway obstruction2' and objective measurement is
vital. Peak flow measurements before and after treat-
ment were particularly scarce. Studies in adults' have
shown that substantial subjective improvement may
occur while considerable airway obstruction persists;
apparent improvement does not mean that the child is
adequately treated and objective measurements must
be made whenever possible if rational treatment is to
be given.

In addition to possible shortfalls in treatment before
attendance, treatment in the department also shows
some inadequacies, mainly in the limited use of short
courses of oral prednisolone in children sent home,
despite the established value of such courses and the
fact that 12% of children were taking inhaled cortico-
steroids. Management in the accident and emergency
department in many ways reflects treatment at home,
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the only major difference being the universal use of
nebulised bronchodilators in the hospital.
Admission rates show that half the children who

attended were admitted. This a much greater admis-
sion rate than the 15-18% of asthmatic children
attending emergency rooms in the United States,20 and
slightly greater than in adults in England (39%).8 Half
of those who attended, however, were considered fit
for discharge, though 16% of them returned later in
the same attack, a much greater proportion than the
0-4% seen in Detroit."0 Differences in provision of
emergency medical care in the United States and the
United Kingdom are likely to contribute to this
variation; but inappropriate initial treatment, in par-
ticular the limited use of prednisolone, may also be
relevant.
Twenty one per cent of the children who were

admitted needed intravenous treatment, a much
smaller proportion than the 78% described by
McKenzie in a more selected population." These
children account for only 9% of all visits to the
hospital for acute asthma. The remaining 91% were
successfully managed with nebulised salbutamol or
salbutamol plus oral prednisolone. Some of these
children could perhaps have been managed at home.

Although most of the children attending were self
referred, those referred by a doctor were more likely to
be admitted. Anderson6 found that doctor referred
children were usually iller on arrival in hospital than
those who were self referred. Admitted children had
more severe attacks and a shorter duration of symp-
toms than those discharged. In some fatal cases of
asthma the interval between the onset of symptoms
and death has been very short23 and caution is clearly
necessary.

In conclusion, a study of accident and emergency
department visits by a largely unselected population of
urban children has shown acute asthma to be a
common reason for attendance. We found short-
comings in treatment at home and in assessment and
treatment in the department. Only half the children
who attended required admission and only 9% intra-
venous treatment. In theory, many ofthe children who
attended could have been managed at home, but 78%
had come to the hospital without the intervention of
their general practitioner or a deputy, a trend noted in
other studies. Better understanding ofthe reasons why
parents take their children to hospital is needed if
optimal care is to be provided. In the meantime, large
numbers ofasthmatic children are likely to continue to
attend accident and emergency departments. Appro-
priate training in the assessment and management of
acute asthma should be arranged in all departments
that care for children.
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