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Abstract
Background—There have been important
changes in the organisation of care for
patients with asthma since asthma deaths
were studied in the 1980s by the British
Thoracic Association (BTA), with greater
emphasis on long term control of symp-
toms and the use of preventive therapy.
Recent trends in routine statistics show a
decline in population death rates.
Methods—A confidential review was un-
dertaken of general practice and hospital
records and interviews with general prac-
titioners of patients dying in mainland
Scotland between January 1994 and De-
cember 1996 with a principal diagnosis of
asthma recorded by the Registrar Gener-
al’s OYce. Panel assessment of the cause
of death was carried out and a number of
possible adverse factors were identified.
The data from the 15–64 year age group
were compared with similar data from the
earlier study by the BTA.
Results—Over the three year period 95
deaths of 235 studied (40%) were con-
firmed as being due to asthma. Taking
account of diVerent methods of case
ascertainment used in the BTA and this
study, a fall in the calculated rate of
“deaths assessed as due to asthma” was
found from 2.51 (95% CI 2.34 to 2.68) per
100 000 population in 1979 to 1.26 (95% CI
1.19 to 1.33) per 100 000 population in
1994–6. Fewer individual adverse factors
were identified in clinical management,
with appropriate routine management in
59% and management of the final attack
satisfactory in 71%. Patient factors such
as poor compliance, lack of peak expira-
tory flow (PEF) measurements, and over-
use of reliever medication without inhaled
corticosteroids, and psychosocial prob-
lems, notably depression, were confirmed
as important contributing factors. Four of
five patients under 16 years of age who
died were found to have problems with
routine management.
Conclusions—This population based
study documents important improve-
ments in the standard of asthma care as
well as a significant decline in the rate of
deaths due to asthma over a period during
which the organisation of care has
changed and the chronic nature of the dis-
ease has been acknowledged. Strategies
which might have a further impact in-
clude the greater use of PEF recordings,
particularly during acute attacks, to docu-

ment recovery, prescription monitoring of
the underuse of inhaled corticosteroids,
consideration of the use of combined
preparations where persistent overuse of
bronchodilators is occurring, and in-
creased input for young patients whose
routine management is proving diYcult.
(Thorax 1999;54:978–984)
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Study of asthma deaths began in the 1960s
with the detailed review of an epidemic of
deaths following the introduction of non-
selective â agonist inhalers which were avail-
able without prescription for a period; that epi-
demic is usually attributed to those agents.1 2 In
the late 1970s the then British Thoracic
Association (BTA) surveyed deaths from
asthma in two regions of England and found
undertreatment to be common, with both doc-
tors and patients underestimating the severity
of the final attack.3 That study concluded that
preventable factors had been identified in 79%
of the deaths studied and may well have been
the catalyst for the dramatic increase in interest
in asthma management which has since taken
place. Asthma is now recognised and treated as
a chronic illness to which strategies of control
of symptoms and prevention of acute attacks
can be applied successfully. There has been an
increase in general practitioner interest,4 and
practice nurses have developed expertise in
managing asthma with specialist training
courses and qualifications.5 Increasing input to
the care of asthma in general practice has been
seen to be important, not only because of the
high prevalence of asthma,6 which makes it one
of the common chronic medical conditions in
the UK, but also since most asthma deaths
occur outside hospital.7 8

A regional inquiry into asthma deaths has
been ongoing in East Anglia since 1988.7 9 It
has recorded a lower proportion of deaths in
which care was inappropriate (now based on
the explicit recommendations of asthma man-
agement guidelines produced by the British
Thoracic Society and others10 11) and has also
identified an increasing contribution made by
adverse psychological and social factors of the
patients. This has also been reported by work-
ers studying the epidemic of asthma deaths
which occurred in New Zealand in the late
1980s12 and in Australia.13

We were interested not only in obtaining
information on current practice, since the
organisation of care for patients with asthma
has changed, but also in evaluating the number

Thorax 1999;54:978–984978

Scottish Confidential
Inquiry into Asthma
Deaths (SCIAD)
C E Bucknall
R Slack
C C Godley
T W Mackay
S C Wright

Correspondence to:
Dr C E Bucknall,
Department of Respiratory
Medicine, Gartnavel General
Hospital, 1053 Great
Western Road, Glasgow G12
0YN, UK.

Received 7 January 1999
Returned to authors
3 March 1999
Revised version received
24 June 1999
Accepted for publication
25 June 1999

http://thorax.bmj.com


of deaths assessed as being due to asthma, rec-
ognising that there has been a decline in the
number of asthma deaths recorded by the
OYce of National Statistics.14 For logistical
reasons we were obliged to identify deaths from
coded data, whereas the earlier BTA study,
with which we planned to compare our
findings, had used death certificates as the
source data. The accuracy of both death certi-
fication and of coding practice with regard to
asthma have been studied and we would there-
fore be able to extrapolate from the literature to
correct for these diVerences to arrive at
comparable figures.

The accuracy of death certification has been
studied by a number of authors. Wright et al15

reviewed asthma deaths in Northern Ireland.
With clinical evidence, death certificates, and
coded cause of death a false negative rate for
death certification of 31% (in the 0–64 year age
group) was found. A further study in south-
east London of a cohort of asthmatic patients
aged 16–64 years followed for three years
following an admission with acute asthma
identified 22 deaths due to asthma, 18
recorded as such and a further four with other
diagnoses given on death certificates—a false
negative rate for death certification due to
asthma of 18%.16

The OYce of Population and Censuses
operates a number of rules for coding deaths
from death certificate information and
Wright’s study also calculated the false nega-
tive rate for coding death as due to asthma.
Using clinical networks as well as oYcial
sources to identify deaths, information on
patients was obtained from hospital notes and
GP interviews; a false negative rate for coding
death as due to asthma of 34% was found.

We therefore aimed to study both quantita-
tive and qualitative aspects of deaths from
asthma in a larger UK population, including
older patients excluded from other studies, but
with subgroup analysis of the 15–64 year age
group in order to allow comparison with the
1979 BTA study.3

Methods
Deaths occurring in mainland Scotland coded
as due to asthma (ICD-9 code 493, any suYx)
were identified from week to week by the Reg-
istrar General’s OYce from January 1994 to
December 1996. Cases with a principal coded
cause of death of asthma had their registered
GP identified. They were contacted by letter by
RS and subsequently by telephone by a local
GP interviewer; if they agreed to participate, an
appointment for interview was made. There
were GP interviewers located in 10 geographi-
cal areas throughout Scotland.

For a pilot period cases with asthma coded as
a subsidiary diagnosis had their registered GP
identified and these were contacted by letter,
inviting them to identify the cause of death and
allow inclusion of the case if death had been
due to asthma. Two cases from 174 contacts
were generated by this strategy and neither of
these was assessed by panels as a death due to
asthma; this practice was therefore abandoned.

Attempts to obtain GP interviews were pur-
sued until 30 June of the year following that in
which the death occurred. Cases were consid-
ered time barred thereafter and excluded from
the study.

At the GP interview a proforma of relevant
questions was completed by the GP inter-
viewer in the course of a semi-structured inter-
view. If the GP consented, case notes were
retained by the GP interviewer in case
additional information was requested by the
panel. There were a number of occasions when
data were extracted from GP files by the inter-
viewer without further GP contact, but with
their consent. Attempts were made to involve
other members of the primary health care team
using the critical incident technique.17 18 This is
a learning technique which encourages system-
atic review of a single experience to identify
positive and negative factors so that these can
influence future practice. Further details of this
aspect of the study will be reported separately.

When the GP proforma was completed, RS
obtained any hospital notes identified as
relevant and details of regular follow up and
recent hospital admissions were extracted from
them by respiratory physicians on the regional
panels or CEB. Details of post mortem
findings, particularly cases referred to the
procurator fiscal (coroner), were recorded on a
separate proforma by RS. When all the
available information was collated, this was
sent to panel members in advance and formed
the basis for panel judgments on a number of
aspects of care. Additional data were culled
from hospital records (by a respiratory physi-
cian) or GP notes (by the GP interviewer) dur-
ing the panel meetings as needed.

The panel assessment was returned to the
patient’s GP unless specifically requested
otherwise. Where an adverse assessment of
hospital care was made, with implications
which might aVect other patients, this was fed
back to the hospital consultant responsible for
the patient. When all relevant parties had
received feedback on the case the database was
anonymised.

Regional panels consisted of two local respi-
ratory physicians and three GPs, with a
quorum of three to include at least one GP and
one respiratory consultant; GP interviewers
attended whenever this was feasible. There was
some movement of panel members among
panels in order to ensure that similar judg-
ments were being made and, at an early stage of
the study, an assessor from previously under-
taken studies (Dr David Stableforth) attended
to advise. Four regions were identified for the
purposes of the study—East, West, Central and
Northern Scotland.

Consent for the study was obtained from all
relevant area medical or clinical audit commit-
tees and from the Glasgow local medical com-
mittee whose findings were made known in
subsequent submissions to the audit commit-
tees elsewhere. Lothian Health Board ethics
committee also approved the study. Where
hospital case notes were requested, consent for
their perusal was sought from the consultant in
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charge where this could be identified, or from
the hospital’s medical director.

Descriptive data are recorded as numbers
with percentages as appropriate. Where there
are missing data the denominator is recorded
explicitly. The deprivation category was de-
scribed using the Carstairs coding method for
Scotland.19 Comparisons between groups were
made using ÷2 tests for categorical data and
non-parametric tests were used for numerical
results (Mann-Whitney and Moods median
test, which is particularly robust against
outliers).

The rate of deaths assessed as due to asthma
was calculated by first applying the appropriate
false negative rate for recording death as due to
asthma for the BTA study, in which deaths

were identified from death certificates, and for
coding death as due to asthma for the current
study (SCIAD), in which deaths were identi-
fied from coded data. A further correction was
applied to the SCIAD figures to correct for the
cases not reviewed, there being no such cases in
the BTA study. The appropriate population
figures were then applied to derive annual rates
per 100 000 population.

Results
Three hundred and sixty four patients with a
principal coded cause of death from asthma
were identified during the period from January
1994 to December 1996, 235 of which were
included in the study. Figure 1 outlines the
cases identified and those included and ex-
cluded. Among those excluded were 21 cases
where no alternative cause of death was
proposed although the GP was confident that
death had not been due to symptoms compat-
ible with acute severe asthma. GPs often
expressed surprise that the case they had certi-
fied as dying from causes described below had
been coded as a death principally due to
asthma.

Of the 129 exclusions, 74 were excluded
because an alternative cause of death was
obtained from the GP, in 15 cases we were
unable to obtain GP involvement, 33 were time
barred, and seven had moved out of the area or
their data were uncollectable. The alternative
causes of death given by their GPs for 74
patients included chronic obstructive pulmo-
nary disease or respiratory failure (n = 15),
cardiac failure or ischaemic heart disease (n =
12), cerebrovascular accident or other long
term neurological condition (n = 7), pneumo-
nia (n = 7), malignancy (n = 4), pulmonary
embolism (n = 2), other specified acute condi-
tion (n = 6), and unspecified (n = 21).

DEATHS ATTRIBUTABLE TO ASTHMA

There were 95 deaths attributable to asthma;
the demographic and descriptive clinical de-
tails are given in table 1. Seventy four patients
had peak expiratory flow (PEF) recordings in
their GP case notes, a further 10 had hospital
PEF records only, eight had no evidence of
these at all, and for three this information was
not available. Of the 18 with no GP PEF
records, 13 were regarded by their GP as hav-
ing severe asthma. Of the 74 with GP PEF
records, 54 had further information on the
timing of the most recent record; 16 (30%) had
none within a year of death and only nine
(17%) had one within four weeks of death.
There were insuYcient data to comment on
the degree of diurnal variability of PEF.

ASTHMA DEATHS: PANELS’ ASSESSMENTS OF

MANAGEMENT

The proportion of cases assessed as due to
asthma by the four regional panels is shown in
table 2. Of the 95 deaths attributable to
asthma, two were due to well recognised drug
contraindications—the administration of a â
blocker and of diclofenac in a patient previ-
ously known to be sensitive to mefenamic acid.

Figure 1 Study population 1 January 1994 to 31 December 1996.

364

Notifications

235

Study cases

129
Excluded

Panel assessment

95

Asthma

deaths

87
Not

asthma
deaths

53
Uncertain
cause of 

death

Table 1 Clinical details of 95 deaths attibuted to asthma by panel review

Number (%) male 42 (44%)
Mean (range) age (years) 52 (11–90)
Living alone 16 (17%)
Ever admitted to hospital with asthma 74 (78%)
Ever attended a hospital respiratory clinic 46 (48%)
Died in hospital (excluding 16 deaths in A&E)* 9 (9%)
Died within one month of discharge after acute asthma 3 (3%)
Attended A&E with acute asthma within one year of death 11/69** (16%)
Previously ventilated with severe asthma 17 (18%)
Home nebuliser 37/72** (51%)

*Sixteen patients were certified dead on arrival at hospital or within minutes of attempted resus-
citation when it was clear that the patient was already dead.
**Lower denominator because of incomplete information for some patients.
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Background asthma control was poor in 50
cases (53%); routine management of 56 cases
(59%) was judged appropriate. Of the 33 cases
categorised as having inappropriate routine
management, 17 were also included in the cat-
egory of those whose prescribed therapy was
judged inappropriate (see below). Poor compli-
ance, lack of follow up (“too much left to the
patient’s own discretion”), both excessive
repeat prescribing of bronchodilators and
failure to recognise that prescriptions were not
being requested, frequent use of oral cortico-
steroids in the face of inadequate inhaled ster-
oid therapy, and lack of objective measurement
of air flow obstruction were the common
themes. Cultural/communication diYculties
were only identified in a single case although
there were a number of other examples of the
system failing patients—for example, an attack
of acute asthma occurring in prison, no follow
up after hospital discharge, failure to continue
oral corticosteroids after the hospital discharge
of a patient previously on long term cortico-
steroids.

The panels assessed the use of recent oral
corticosteroids as appropriate in 56 cases
(59%) and the use of inhaled corticosteroids
was considered appropriate in 50 cases (53%).
Among the 46 cases in whom inhaled cortico-
steroid use was judged inappropriate there
were 23 cases where insuYcient doses had
been prescribed and 23 where the prescribing
was appropriate but there was evidence that the
treatment had not been taken by the patient.
Taking account of the use of oral and inhaled
corticosteroids and other therapy, the panels
judged drug treatment to be inappropriate in
23 cases (24%). Poor compliance was a major
factor; eight of these patients were definitely
not prescribed any inhaled corticosteroids and,
from other comments made by the panels, an
additional seven were either known or strongly
suspected to be poorly compliant (as judged by
uptake of inhaled corticosteroid prescriptions).

Of the five deaths in patients under 16 years
of age, four were identified as having problems

with routine management. Poor compliance
was again noted in four of these cases and,
although in two cases the fatal attack was of
sudden onset, this may have been related to
poor symptom control and undertreatment. In
the fifth case both GP and hospital manage-
ment was assessed as inappropriate in terms of
treatment given and lack of follow up or agree-
ment on a self-management plan.

The management of the final attack was
judged to have been appropriate in 47 of 66
cases (71%). Of the 19 cases whose final man-
agement was deemed inappropriate the panels
commented most often on the lack of assess-
ment and, presumably, of appreciation of the
severity of the episode by both patients and
professionals.

There was a delay in obtaining help in 19 of
83 cases (23%), most often due to patients
delaying in calling for help, but this included
two cases where ambulances were slow to
arrive and one case where there were also
delays by nursing, medical, and prison staV.

PSYCHOLOGICAL AND SOCIAL FACTORS

Specific questions were asked of GPs about
possible risk factors for asthma deaths identi-
fied previously. These findings are shown in
table 3. GPs assessed their patients’ responses
to the fatal episode as being appropriate in 30
of 52 cases (58%); where there was enough
information available to make an assessment of
the response of relatives, GPs assessed this as
appropriate in 19 of 24 cases (79%).

ANALYSIS OF DEATH RATES IN THE 15–64 YEAR AGE

GROUP: COMPARISON WITH BTA STUDY IN 1979
In the current study 65 deaths out of 105 coded
as due to asthma in the age group 15–64 which
were investigated were attributed to asthma
(62%). Forty six further cases also coded as
due to asthma were not investigated, although
often because the GP felt that death had been
due to some other condition which had often
been recorded as the main cause of death on
the death certificate. Nevertheless, applying the
same proportion (62%) to this number gives a
further 29 deaths, a total of 94, in this age
group. If the false negative rate for coding death
as due to asthma from Wright15 of 34.2% (95%
CI 26.6 to 41.9) is now applied, an extra 32
(95% CI 25 to 39) deaths may have occurred,
giving a derived number of deaths due to
asthma in the 15–64 year age group of 126
(95% CI 119 to 133) during a three year
period. The population aged 15–64 from which
deaths included in SCIAD were identified was
3 337 841, giving an annual rate of 1.26 (95%
CI 1.19 to 1.33) per 105 population.

In 1979 the BTA3 identified 90 deaths due to
asthma in a population of 4.89 million aged
between 15 and 64 years during a single year.
There is no need for any correction for cases
not evaluated as this did not occur. Combining
the information on false negative recordings of
death due to asthma from Wright15 and Guite16

gives a false negative rate of 36.3% (95% CI
26.9 to 45.6). Applying this rate gives a total of
123 (95% CI 114.2 to 131.0) deaths in the
BTA study in a single year and a calculated

Table 2 Population data for four regions of Scotland: study cases and asthma deaths

Region Average population number (%)
Cases included
(no. (%))

Assessed asthma deaths

No over 3
years

Deaths per
105 per year

West 2 341 340 (48) 95 (40) 44 0.6
East 1 221 136 (24) 66 (28) 28 0.8
Central 669 980 (13) 36 (15) 16 0.8
Northern 743 678 (15) 38 (16) 7 0.3*
Total 5 066 134 (100) 235 (99) 95 0.6

*See explanation in text.

Table 3 GP assessment of psychosocial factors in 95
asthma deaths

Any psychological or social factors 55 (58%)
Denial of symptoms or need for prescription 13 (14%)
Depression 10 (11%)
Drug or alcohol abuse 10 (11%)
Living alone 9 (9%)
Threatened redundancy 2 (2%)
Significant life events* 7 (7%)

*Death of a close family member, divorce, marital infidelity,
prison sentence, major illness or injury, marriage.
Numbers do not add up as more than one factor could be cited
and only the most common have been tabulated.
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annual rate of 2.51 (95% CI 1.89 to 2.45) per
105 population.

Discussion
This is one of the largest studies of deaths
coded as due to asthma, notably including all
age groups. It provides an important update on
the management of asthma in the UK and,
since it was conducted in a similar manner, the
findings on the subgroup of patients aged
15–64 years can be compared with the 1979
cohort studied by the BTA.3 The main
diVerences in the current study are the use of
several panels in assessing cases, in view of the
larger numbers and geography, the inclusion of
a majority of GPs on the assessment panels,
and the identification of cases from coded
cause of death rather than from the death cer-
tificates themselves.

Quality control of panel assessments was
limited to the interchange of members at the
beginning of the study, including one of the
assessors from the original BTA study. It is
therefore reassuring that the proportion of
deaths judged due to asthma was similar in
three of the four regions (table 2). We believe
that lack of information rather than any diVer-
ence in panel assessments was the more likely
reason for the observed diVerence in one
region where one third of cases were found to
have insuYcient data to reach a conclusion on
the cause of death. The greater involvement of
GPs in the panel assessments was deemed to be
appropriate with the change in emphasis in
asthma management where long term manage-
ment in primary care, often by interested prac-
titioners, is the norm. We have no information
on any diVerence this may have made to the
review process but accept that each study used
the appropriate panel for the then current
circumstances.

The diVerent method of case ascertainment
was due to the impossibility of reviewing all
death certificates within the Registrar Gener-
al’s OYce (RGO) without disrupting their
operations; coded cause of death derived from
death certificates by RGO staV using ICD and
a series of agreed coding rules14 was therefore
our starting point. These coding rules probably
account for the majority of the 74 cases where
GPs were confident that patients had died of
other causes, often having noted asthma only as
a subsidiary diagnosis on the death certificate.

Without independent review of case notes
and other evidence relating to patients who
were excluded because their GP considered
death was not due to asthma, it is diYcult to
draw any firm conclusions about these cases.
The format of inviting GP feedback on the
cause of death and not pursuing cases which
they deemed inappropriate was necessary in
order to secure as many interviews as possible.
Most concern centres on the 48 cases where
GP cooperation was not obtained, although
this was often by omission with only 15 cases
(over three years) where active non-
cooperation was encountered; this group may
have included a greater proportion of cases
with adverse management factors, raising the
possibility that the current study overestimates

the improvement in practice. Seventy five of
122 cases excluded were over 65 years of age so
that the comparison with the BTA study is
relatively protected from any bias introduced
by this. A similar proportion of deaths in the
comparable age group in the current study
were attributed to asthma as in the BTA study.3

Furthermore, the large number of cases
studied (235), which constitutes a 65% sample
of all cases with asthma coded as the principal
cause of death over a three year period, has
suYcient similarity to the Scottish population
figures, both in terms of age and deprivation
spread (data not shown), to be considered rep-
resentative.

We may have missed obtaining relevant
information because we were not able to inter-
view patients’ relatives. Nevertheless, the find-
ings largely agree with those of the East Anglia
study9 in which it was also deemed inappropri-
ate to interview some relatives.

We have observed a fall in the rate of deaths
assessed as due to asthma between 1979 and
1994–6, arguably the closest rate to a gold
standard asthma death rate as possible. The
two studies from which the data are derived
were conducted in a similar manner except that
deaths were identified diVerently for logistical
reasons. We have allowed for this diVerence by
correcting each figure for the appropriate false
negative rate (for death certification and coding
of death as due to asthma) derived from the
existing literature. There are no sequential
studies of false negative rates. Results from
studies carried out in the 1990s have therefore
been applied to the BTA study performed in
the late 1970s. It is impossible to comment on
any error introduced by this. Since the studies
from which these were derived involved only
small numbers, the 95% confidence intervals
for the false negative rates and the derived
population rates are also calculated. A statisti-
cally significant diVerence is shown.

The comparison of death rates “assessed as
due to asthma” relates to the 15–64 year age
group in two regions of England in 1979 and
the entire Scottish mainland in 1994–6. There
was no diVerence in the age and sex structure
of the population in the 15–64 year age bands
in these two regions of England and Scotland
in the relevant time periods (data not shown).
There is therefore no merit in converting the
figures to standardised mortality ratios (SMRs)
which would correct for diVerences in popula-
tion structure but would also make future
comparisons more diYcult.

Possible causes for this observed diVerence
are regional diVerences in asthma death rates
or a secular trend. Review of regional death
rates for asthma shows that the SMR for Scot-
land lay mid way between the regional SMRs
for the two English regions at the time of the
BTA study and a significantly lower SMR in
the 45–84 year age group at the time of the
current study in Scotland (tables 4 and 5 which
summarise data from references 14 and 20).

The small but significant diVerence in the
(only partly overlapping) 45–84 year age group
is insuYcient to explain the large diVerence in
the death rates calculated here. Another obser-
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vation which suggests that the populations
were similar is that similar proportions of
reviewed cases were attributed to asthma (90 of
153 cases (59%) in the BTA study and 62% of
SCIAD cases). The observed diVerence in
rates can therefore reasonably be attributed to
the passage of time and events associated with
this. This decline is doubly significant in the
face of the increasing prevalence of asthma.21

Turning to the qualitative aspects of the
study, the identification of problems with the
routine management of four of the five deaths
occurring in patients under 16 years of age is
important and disturbing; the management of
teenagers with asthma is recognised to present
particular problems22 and this study confirms
the implications of failure.

Comparison with the BTA study shows that
smaller numbers of individual adverse factors
are identified (table 6). Although patients in
diVerent regions have been studied (West Mid-
lands and Mersey in 1979, Scottish mainland
in 1994–6), there is no reason to believe that
systematic diVerences in the process of care
exist. Routine management and management
of the final attack were appropriate in two
thirds of cases in 1994–6 and 28% of cases had
no adverse management factors identified
compared with 21% “with no preventable fac-
tors” in the BTA study.3 Medical management
of asthma has altered considerably over the
past 15 years and the findings of this study
reflect this improvement, although it has been
shown that adverse factors are more likely to be
identified by retrospective review of cases
where there is a bad outcome.23

The findings of the current study still allow
room for much improvement. In particular,

further emphasis on objective measurements of
PEF in order to improve the recognition both
of acute severe asthma and chronic poor
asthma control might encourage more inten-
sive and appropriate management to optimise
lung function and quality of life.

With the decline in the number of adverse
factors associated with clinical management,
patient related factors assume greater signifi-
cance. Adverse psychological and social factors
were identified in 58% of deaths attributed to
asthma. This makes such factors a more com-
mon occurrence here than in the New Zealand
study,12 also based on case notes, in which there
was a maximum incidence of adverse psycho-
social factors of 17 of 44 deaths (39%). Such
factors were identified more commonly in the
East Anglia cohort (27 of 34, 79%) where the
additional information from interviews with
relatives may have been significant.7 There was
no excess of adverse psychosocial factors in the
deaths attributed to asthma in the our study
compared with other cases investigated. De-
pression and denial of symptoms or of the need
for treatment were the commonest factors.
Depression has been identified by others as a
risk factor24 and, although denial of symptoms
and the need for treatment has been argued to
be a useful psychological strategy, both ex-
tremes of denial and overdependence are asso-
ciated with greater hospital utilisation rates.25

With only retrospective judgments of compli-
ance, albeit based on prescribing information
where possible, it was not possible to comment
on any association between poor compliance
and depression, although this has been ob-
served by others.26 A case control study of psy-
chosocial factors is currently in the planning
stages and should give more definitive infor-
mation on the relevance of these factors in the
UK. Meanwhile, identifying and treating pa-
tients with depression should be emphasised as
important.

Although always diYcult to identify, poor
compliance—or, perhaps more correctly
stated, inadequate agreement between doctor
and patient on the need for treatment—is con-
firmed as a common issue. Information on
poor compliance was based wherever possible
on evidence from prescription monitoring.
Several GPs commented on the need to be able
to identify poor compliance with inhaled
corticosteroids which often occurred in tan-
dem with the collection of large numbers of
prescriptions for inhaled bronchodilators. Soft-
ware for this is available for use with G-Pass,
the repeat prescribing system in most common
use in Scotland, and could usefully be devel-
oped for other systems. Perhaps the combina-
tion of suspected poor compliance and overuse
of â agonists should trigger patient review; this
may be a situation where a combined prepara-
tion (inhaled corticosteroid and short acting â
agonist) has advantages, although study of
stable patients has shown no benefit.27

The lack of objective measurements is an
issue for both patients and professionals. With
the increasing emphasis on self-management,
patients’ own responsibilities to know how
good (or bad) their asthma is and not to delay

Table 4 Regional SMRs for asthma, 1974–8, at the time
of the BTA study20

West Midlands (incl Birmingham) 127
Mersey (incl Liverpool) 207
Scotland 151
(European Community, aged 5–44 years 100)

Table 5 Regional SMRs (95% CI) for asthma, 1991–5,
at the time of the current study14

0–44 years 45–84 years

West Midlands
(incl Birmingham) 82 (50 to 137) 107 (90 to 127)

North West
(incl Liverpool) 106 (70 to 156) 122 (105 to 141)*

Scotland 95 (59 to 153) 80 (65 to 98)*
England and Wales 100 100

*95% CIs for these values do not include 100, indicating they
are significantly diVerent. The North West (including Liver-
pool) was higher and Scotland was lower than the SMR for
England and Wales overall.

Table 6 Comparison of BTA (1979) and SCIAD (1994–6) asthma deaths including
subgroup of SCIAD cases in same age range as BTA study

1979
BTA
(n = 90)

1994–6
SCIAD
(n = 65)

1994–6
SCIAD
(n = 95)

Age group studied 15–64 15–64 All ages
Discharged from hospital within one month of death 5 (6%) 1 (2%) 3 (3%)
Not on inhaled corticosteroids 28 (31%) 7 (12%)* 12 (13%)
Routine therapy unsatisfactory 55 (61%) 18 (28%) 23 (24%)
Delays during final attack 58 (64%) 16 (25%) 19 (20%)
Poor compliance 22 (25%) 11 (17%) 17 (18%)

*Seven of 60 for whom definite information on inhaled corticosteroid use was available.
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in seeking help need to be clearly laid out. Sev-
eral comments were made on the usefulness of
written self-management plans which might
have included specific levels of PEF at which
the patient should seek help. The more regular
recording of PEF in the surgery would serve
both to emphasise the importance of this
measurement to patients and also provide
written evidence of previous variability and
absolute levels on which to base management
plans.

In summary, this study shows good evidence
of improving asthma care in a UK population,
both in terms of numbers of deaths and quality
of care, and identifies a number of strategies
which might have a further impact; these
include the greater use of PEF measurement by
patients and professionals, greater emphasis on
the involvement of patients in their own care,
and for patients’ responses to their illness and
its treatment to be taken into consideration.
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