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Summary:
Geographical variation in asthma mortality rates within the United Kingdom could be a
reflection of variability in effectiveness of medical care services, or epidemiological variation. In order to
ascertain whether differing hospital admission processes could contribute to this variation, asthmatic
patients admitted from two districts, experiencing above and below average mortality rates were
compared. The present study was part of a cohort study of 1,200 consecutive acute adult admissions in
1987/88. In the main study, social data and information on referral were collected by interview for all
patients. The admitting doctors' perception of the patient's severity was assessed on the basis of the
severity of symptoms, and likelihood of morbidity or mortality if the patient was not admitted. Further
information on asthmatic patients (treatment and physiological measurements) was retrieved from the
notes.
Sixty-six asthmatic patients resident in Wandsworth (a district with high asthma mortality rates) were
admitted to St George's Hospital or St James' Hospital (WW) and 31 patients resident in East Surrey
(ES) (a district with low asthma mortality rates) were admitted to the East Surrey Hospital (ESH). Notes
were obtained on 55 (83%) and 27 (87%) of patients in the two districts, respectively. WW received
significantly more patients by self-referral: 68% of patients called an ambulance or came directly to
casualty compared with 30% in ES (chi-squared = 13.7, d.f. = 2, P = < 0.001). There was a tendency for
more admissions to ESH to be taking oral steroids (chi-squared = 3.2, d.f. = 1, P = 0.07). Patients
admitted in WW tended to have more severe disease: 39 (85%) of patients admitted to WW had peak
expiratory flow less than 2001/minute on admission compared to 14 (58%) in ES (chi-squared = 6,
d.f. = 1, P = 0.01). In WW the mean first recorded peak expiratory flow on admission was 154 1/minute
compared to 172 1/minute in ES; their mean peak flow on discharge was 318 I/minute compared with
377 I/minute in ES. Twenty-one (38%) of admissions in WW were considered to be very urgent by the
admitting hospital doctor compared to four (15%) in ESH (chi-squared = 4.67, d.f. = 1, P = 0.03).
This opportunistic study found that, in an area experiencing high mortality rates, more patients with
severe disease were admitted to hospital compared to a low mortality area. This does not appear to be due
to differing hospital practices but rather to increased levels ofmorbidity in the community. As patients with
more severe asthma are at a greater risk of dying, these findings reinforce the need to standardize asthma
treatment in the community.

Introduction
There is considerable geographical variation in
death rates from asthma within the United Kingdom. Some health districts have a standardized
mortality ratio for asthma up to 14 times that of
others.' These differences could be a reflection of
variability in effectiveness of medical care services2
or epidemiological variation.3
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Confidential mortality enquiries into asthma
deaths and case control studies4-" have reported
that preventable factors were present in over
three-quarters of patients investigated. These
included poor patient education,5'68 underestimation of severity of attacks,4'8 and inadequate assessment, monitoring and treatment of attacks.5'7'8
Investigation of non-fatal asthma attacks leading
to admission to hospital have demonstrated that
there is often inadequate treatment prior to hospital admission and variation in management after
admission. 1213

The majority of asthmatics are managed in the
community by their general practitioner (GP) with
only a minority admitted to hospital.'4 Referring
the appropriate patient to hospital is likely to be an
important step in lowering mortality due to
asthma. This decision depends on the severity of
the asthma'5 "6 the characteristics of the patient and
his/her environment,'7 the general practitioner,'8
and the availability of hospital facilities and admission policies.'920
In the winter of 1987/88, two cohorts of acute
adult admissions to hospital from two health
districts in South West Thames Health Region
were investigated as part of a larger study of the
effect of social factors on acute hospital use. As one
of these districts had one of the highest asthma
mortality rates in the country and the other had
below average mortality rates, we took the opportunity to investigate in more detail patients admitted with a diagnosis of asthma. The objective was
to ascertain whether the hospital admission processes for asthmatics differed between districts and,
if so, whether the finding could contribute to our

understanding as to why districts have different
death rates due to asthma.
Methods
The present study of acute asthma admissions was
part of a larger investigation of two cohorts of
1,200 consecutive acute adult admissions in the
winter of 1987/88 to general medicine, general
surgery and geriatrics in five hospitals in two

districts in South West Thames Region: Wandsworth Health Authority (WW) and East Surrey
Health Authority (ES). Characteristics of the two
districts are summarized in Table I.
In the main study, social data and information
about GP contact and referral into hospital were
collected by means of an interviewer-administered
questionnaire; diagnoses and length of stay were
extracted from the Korner Hospital Episode
System; and information on severity and the need
for admission was recorded by the admitting
doctor at the time of admission using a structured
assessment developed for the study.

Table I Characteristics of study districts
Wandsworth

East Surrey

Hospitals involved

Teaching,
urban/inner city
St George's

Non-teaching,
non-urban
East Surrey

in study
Deprivation score32*

St James
30

- 23

Standardized mortality
ratios (all causes)
1985-9t
Male
Female
Average annual years of
life lost per 10,000

0 (England only)

108
106

92
99

100
100

906
531

798
508

880
520

8.4
7.1

2.4
2.2

5.4
5.1

167
112
138
428

24

Type of district

England and Wales

residentst

All causes
Male
Female
Asthma
Male
Female
Hospital admission rate
for asthma/100,000
resident population by age
16-64
65-74
75+
All ages

93

77
43
181

203

*The score is a weighted average of the following census variables: elderly living alone, children under 5
years of age, one parent families, unskilled socio-economic groups, the unemployed, overcrowding,
change of address within one year, household headed by a person born in the New Commonwealth or
Pakistan. The higher the score, the greater the deprivation. tThe standarized mortality ratio is the ratio
of observed to expected deaths in an area for 1985-89 multiplied by 100. tYears of life lost up to age 75
per 10,000 residents for all causes of death and deaths due to asthma.
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Table II Comparison of management of patients admitted in the two
districts

Wandsworth
Drug therapy prior
to admission
Inhaled sympathomimetics
Cholinergic
Xanthine derivative
Antibiotic
Oral steroidst
Inhaled steroids
Seen by GP in previous
24 hours
Method of admissiont
Came direct to casualty
or called ambulance
Sent by GP
Told to call ambulance by GP
Admission under respiratory

physician

Social factors considered unimportant
in the decision to admit
Previous admissions
No previous admissions
Admitted over 12 months
prior to present admission
Admitted in previous
12 months
Length of stay (days)
Mean
Median

(n = 55)

East Surrey
(n = 27)

51 (93%)
7 (13%)
17 (31%)
5 (9%)
12 (22%)
18 (33%)
25 (52%)

24 (89%)
8 (30%)
13 (48%)
8 (30%)
11 (41%)
5 (19%)
14 (56%)

(n = 48*)

(n = 25*)

36 (68%)

8 (30%)

11 (21%)
6 (11%)

7 (26%)
12 (44%)

(n= 53*)
21 (38%)

(n = 27*)

53 (96%)

23

12 (44%)

(85%)

3 (5%)
28 (48%)

3 (12%)
9 (38%)

27 (47%)
(n = 47*)

12 (50%)
(n = 20*)

5.4 (s.d. 3.5)
5

4.5 (s.d. 2.7)
4

*Response to this question not available for some patients; tchisquared = 3.21, d.f. = 1, P = 0.07; tchi-squared = 13.7, d.f. = 1, P = 0.001.

The admission assessment focused on two suffering with asthma would be included, patients
dimensions of severity: urgency, expressed in terms with a diagnosis of chronic obstructive airways
of the doctor's opinion of the likelihood of serious disease were also identified and assessed. This
morbidity or mortality if the patient was not paper only deals with patients given a diagnosis of
admitted; and severity of presenting symptoms/ asthma although, when patients with the diagnosis
signs. The questions asked are presented in Tables of chronic obstructive airways disease (90 patients
III and IV. Because of the small number of in all) were analysed, the results and conclusions
asthmatics admitted, the answers were dichoto- were the same.
mized into very urgent and urgent; very severe and
Physiological indices, treatment information
severe. The admitting doctor also assessed the prior to admission and after admission, and invesimportance of social factors/the patient's home tigations, were ascertained from the notes by a
circumstances in the decision to admit and specified trained medical student (SP). Data were obtained
possible alternatives to admission.
relating to the whole stay of the patient, that is, in
For the present study, patients admitted with a casualty, on the ward and at discharge. Case-note
diagnosis of asthma were identified using the data were merged with data from the main study. It
diagnostic codes recorded in the hospital episode was subsequently found that, in accordance with
system. Their notes were retrieved and diagnosis similar studies,2122 data on physiological status
confirmed. Non-residents of the two districts were were only recorded systematically in the notes for
excluded. To ensure that all patients likely to be pulse and peak expiratory flow rate. For example,
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Table III Comparison of indices of severity on admission to hospital

Duration of symptoms
Less than a week
More than a week
Pulse rate
(mean rate per minute)
Peak flow
Peak flow (admission)
(mean litres per minute)
Peak flow (discharge)

Wandsworth
(n = 55)

East Surrey
(n = 27)

45 (85%)
8 (15%)
103 (s.d. 17.9)

18 (67%)
9 (33%)
105 (s.d. 25.5)

154 (s.d. 72.3)
(n = 46*)
318 (s.d. 110)

172 (s.d. 78.8)
(n = 24*)
377 (s.d. 108)
(n = 27*)
45% (s.d. 18)
(n = 24*)

(n = 47*)
Peak flow difference
(admission peak flow as
% of discharge peak flow)
Perception of severityt
Very urgent
Urgent
Very severe
Severe

49% (s.d. 24)
(n = 39*)
21 (38%)
34 (62%)
11 (20%)
44 (80%)

4 (15%)
23 (85%)
2 (7%)
25 (93%)

Significance (P)
0.06
0.1
0.6

<0.05
0.5

0.03
0.14

*Data not available for some patients. tQuestion on urgency of admission/immediate prognosis
without admission: considering the patient's clinical condition on admission, how likely was the
provisional admission diagnosis to lead to death, increase morbidity or other serious consequences if not admitted? Very likely (category 1), likely (category 2), unlikely (category 3), not at
all likely (category 4). Very urgent = category one, urgent = category two and three. There were
no patients in category four.
Question on severity of presenting symptoms/signs: How severe were the patient's symptoms at
time of admission? Category 1 - very ill, severe disturbance of vital functions; for example,
semi/unconscious, shock, respiratory failure. Category 2 - less than above, but patient
immobilized. Category 3 - not immobilized but some restriction ofnormal activities. Category 4 asymptomatic or minor symptoms, transient symptoms experienced before hospitalization,
abnormal signs on examination. Very severe = category 1, severe = category two and three. No
patients were in category 4.

only 33% of patients had pulsus paradoxus
recorded and 52% had blood gases recorded.
Virtually no patients had height or predicted
normal peak expiratory flow rates recorded.
Therefore only pulse and peak expiratory flow rate
were used in subsequent analyses. Peak expiratory
flow rate was classified as first recorded during
admission (litres per minute), last recorded during
current admission and the first expressed as a
percentage of the last. This last measure was an
indicator of improvement during the admission.
Data were analysed by the PC version of the
Statistical Package for Social Sciences. Physiological indices were classified into severe and
non-severe according to the British Thoracic
Society (BTS) guidelines.23 The distribution of
physiological indices in each perceived severity and
urgency category was assessed by comparison of
means (when variable was normally distributed) or
by proportions of severe cases as classified by the
BTS guidelines. Analysis of variance was used to

compare means and chi-squared statistic for the
proportions. Social class was classified according
to the registrar general's classification.
Results

Sixty-six asthmatic patients resident in Wandsworth were admitted to St George's Hospital or St
James' Hospital in Wandsworth (WW), and 31
patients resident in East Surrey were admitted to
the East Surrey Hospital (ESH) from the East
Surrey area (ES). Notes were obtained on 55 (83%)
and 27 (87%) of patients in the two districts,
respectively. The mean age of patients admitted in
WW was 39.1 years (s.d. 17.4) and 32.9 (s.d. 15.4) in
ES. Twenty (36%) of the Wandsworth admissions
and five (19%) of the East Surrey admissions were
male. Ten (37%) admissions in ES and 19 (35%) of
the WW admissions were current smokers.
There was little difference in the social class
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Table IV The relationship between perceived severity* of asthma by admitting doctor and physiological indices and
subsequent length of stay in both hospitals

Severity

Urgency
of admission
Very urgent Urgent
(n = 57)
(n = 25)

of symptoms

Mean values (s.d.)

Pulse on admission
(mean rate per minute)
Peak flow on admission
(mean litres per minute)
Peak flow difference
(admission peak flow as
% of discharge peak flow)
Length of stay
(mean days)

Very severe
(n = 13)

Severe
(n = 69)

105 (16.8)

101 (21.6) P= 0.5

105 (15.7)

101 (21.0) P=0.5

130 (11.4)

177 (81.0) P= 0.01

153 (49.0)

165

39% (18.8)

49% (20.0) P = 0.06

41% (16.6)

47% (20.6) P = 0.4

5.8 (2.9)

4.8 (3.3) P = 0.2

6.4 (3.2)

4.8 (3.2) P = 0.2

(79.0) P= 0.6

*See Table III for definitions.

distribution of admissions between the two districts, 30 (55%) admissions in WW were from
non-manual social classes, 11 (20%) from manual,
and 14 (25%) were economically inactive. In ES, 17
(62%) were from the non-manual social classes,
four (14%) from manual and six (24%) were
economically inactive.

related more closely to the physiological indices of
severity than their perception of the severity of
symptoms (Table IV). Both predicted subsequent
length of stay.

Discussion
Management ofpatients (Table II)
WW received significantly more patients by selfreferral: 68% of patients called an ambulance or
came directly to casualty compared with 30% in ES
(chi-squared = 13.7, d.f. = 2, P = <0.001). There
was a tendency for more admissions to ESH to be
taking oral steroids (chi-squared = 3.2, d.f. = 1,
P= 0.07).

Severity of asthma (Table III)
Patients admitted in WW tended to have more
severe disease. Thirty-nine (85%) of patients
admitted to WW had peak expiratory flow less than
200 I/minute23 on admission compared to 14 (58%)
in ES (chi-squared = 6, d.f. = 1, P = 0.01). In WW
the mean first recorded peak expiratory flow on
admission was 154 I/minute (median 150 I/minute)
compared to 172 I/minute (median 190 I/minute) in
ES; their mean peak flow on discharge was 318 1/
minute (median 320 I/minute) compared with
377 I/minute (median 370 I/minute) in ES. Twentyone (38%) of admissions in WW were considered to
be very urgent by the admitting hospital doctor
compared to four (15%) in ESH (chi-squared=
4.67, d.f. = 1, P = 0.03).
The admitting doctors perception of urgency

High mortality due to asthma is likely to be due to a
combination of epidemiological, medical care and
social factors. The prevalence and severity of
disease in the community are clearly important, but
medical care factors such as the accessibility, level
of provision, organization and appropriateness of
primary and secondary care may be equally
relevant; and social factors may affect both of these
areas by modifying the level of disease and/or the
process of medical care.
There are no studies in which all this information
on asthmatics has been collected. This means that
the relative importance of epidemiological versus
health service factors in determining asthma mortality is ill understood. The study presented here
has enabled us to gain insight into the treatment,
severity, social characteristics and referral
behaviour of patients in two districts with different
mortality rates for asthma.
Patients admitted to hospital from a district with
a high death rate from asthma were more severe in
terms of their physiological status and the admitting doctor's assessment, compared to those admitted from a low mortality area. This is unlikely to be
due to differing diagnostic practices alone as the
same pattern was seen for patients diagnosed as
having chronic obstructive airways disease.
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One reason could be that there were different
thresholds for hospital admission due to greater
pressure on beds in Wandsworth. Alternatively
general practitioners in Wandsworth could have
more access to community facilities (for example,
nebulizers, asthma nurses) and prefer to treat
asthmatics at home leading to more severe disease
when patients are finally admitted. There are a
number of results, however, that mitigate against
these explanations. A higher admission threshold
combined with a greater propensity to treat
patients at home in Wandsworth would mean that
patients would be expected to have had symptoms
for a longer period of time prior to admission
compared with patients admitted in East Surrey. In
fact the opposite was the case with 85% of
Wandsworth patients having symptoms for less
than a week compared with 67% in East Surrey
(P = 0.06). Also individual patients would have
been expected to have been admitted less frequently
in the past, and Wandsworth would be expected to
have low asthma admission rates, neither of which
was the case. Wandsworth's overall asthma admission rate, for example, is one of the highest in
England, exceeded only in Sunderland, Bradford,
Dewsbury, Newham and Brighton, while East
Surrey residents have an asthma admission rate
close to the median for England.24 In addition,
there is no evidence to suggest that Wandsworth
general practitioners have greater access to community support for asthmatic patients. In fact, the
reverse is likely to be the case.25
The difference in severity of asthmatics admitted
between the two districts raises the question of
appropriateness of admission. Are doctors in
Wandsworth turning away or not being presented
with asthmatics who should be admitted, or are
doctors in East Surrey admitting patients who
could be managed at home? A limitation of this
study is that information is only available on those
patients admitted. However, some clues are provided by differences in the method of admission.
Wandsworth, in common with other inner-city
districts, admitted significantly more patients following self-referral: 68% of patients called an
ambulance or came directly to casualty. In contrast, 66% of East Surrey patients admitted had
been referred by their general practitioner. It could
be that hospital doctors are more reluctant to send
home patients who have caused sufficient concern
to their GP for him/her to arrange assessment.
Also it may be that because East Surrey patients
were likely to be taking oral steroids there was
concern that, despite taking appropriate therapy,23
they were still ill. Similar proportions of patients
were admitted under specialist respiratory teams in

both hospitals, although that does not necessarily
guarantee the individual admitting doctors' ability
to assess acute asthma.

97

Medical staffing factors might also affect the
level of inappropriate admissions. For example, as
a teaching district, there may be greater involvement of more senior or experienced doctors in the
decision to admit in Wandsworth, although we
have no evidence of this.
Poor social circumstances did not appear to be
involved directly in the doctor's assessment of the
need to admit, although they might have contributed to the severity of asthma and therefore
affected the chance of admission indirectly. If they
had played a role in the decision to admit, it would
have been expected to affect Wandsworth more, as
a more deprived area and would have tended to
lead to a decrease in the severity of asthmatics
admitted.
When all these possibilities are taken into
account the findings suggest that the increased
severity of patients admitted in Wandsworth
represents a greater burden of disease in the
community. This could be due to greater numbers
of asthma patients or similar numbers of
asthmatics with more severe disease. Recent studies
suggest that geographical variation in the
prevalence of asthma in adults is not great in the
UK.26 This means that variation in asthma severity
may be important. This could reflect differences in
exposure to exacerbating factors, for example,
environmental pollutants27 or inadequate primary
care treatment.8 Social class has been shown to
effect morbidity29 and mortality30 and would have
been predicted to be a cause ofthe increased disease
load in Wandsworth. It was interesting therefore to
find little difference in the social distribution
between the hospital admissions. However, this
may reflect diagnostic preference. It has been
demonstrated that wheezing patients from the
higher social classes are more likely to be labelled as
asthmatic than the lower social classes, who are
given a label of chronic bronchitis.3' Therefore
patients of lower social class admitted would be
labelled as suffering from chronic obstructive airway disease. In this study we were also able to
assess patients with a label of chronic obstructive
airways disease. There were the same differences in
disease severity between the two hospitals as in the
asthmatic patients. Another explanation could be
that patients from higher social class were more
likely to maximize the use of medical facilities,
although this would not explain the differences in
severity between districts. Another major asthma
exacerbating factor is smoking but again a similar
proportion smoked in both hospitals.
It may be that differences in management prior
to hospitalization contributed to increased morbidity. If oral steroids are used as an indicator of
appropriate treatment, then more patients admitted to East Surrey were being treated appropriately. Interestingly there was little difference in the
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proportions seeing their general practitioner in the
24 hours prior to admission, so accessibility of
doctor does not appear to be an issue. These
findings suggest that differing management regimes
in primary care may be important in affecting the
severity of asthma and hence the chance of admission.
In summary this opportunistic study found that,
in an area experiencing high mortality rates, more
patients with severe disease were admitted to
hospital compared to a low mortality area. This
does not appear to be due to differing hospital
practices but rather to increased levels of morbidity
in the community. While underlying variation in
prevalence cannot be ruled out, this study suggests
that variation in asthma severity may be an important contributing factor. There was no variation in
at least one exacerbating factor, smoking, but there
was evidence that management differed prior to

hospitalization. This could have contributed to the
increased severity of asthma in one district. As
patients with more severe asthma are at greater risk
of dying these findings reinforce the need to
standardize asthma treatment in the community. In
order to investigate further the geographical variation in asthma mortality, a multicentre controlled
study should be instigated. This would need to look
prospectively at severe asthmatics from heatlh
districts with different asthma mortality
experience.
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