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SUMMARY The aim of this study was to assess the effect
of a nurse run asthma clinic on practice workload and the
morbidity of patients in a four partner general practice. One
hundred and fifteen asthmatic patients were studied and
comparisons were made between the 12 months prior to the
introduction of the clinic and the first 12 months after the
clinic started. Morbidity was measured in terms of: the
number of courses of oral steroids, the number of emergen-
cy salbutamol nebulizations, and the number of days lost
from work or school. The number of consultations with the
general practitioners were recorded. The repeat prescribing
register was also monitored throughout the study to examine
the effect of the clinic on prescribing in the practice.

Consultations with general practitioners fell from a total
of 818 to 414 during the study period (P<0.001). This was
offset by 496 consultations with the nurse in the first 12
months of the clinic. As a result of attending the nurse clinic
significant reductions (P<Q.01) were found in the patients'
requirements for courses of oral steroids, acute nebulizations
and days lost from work pr school. The results for the 46
children were similar to those; for the 69 adults, confirming
that the asthma clinic was effective for all agex. The clinic
coincided with an increase in the number ofpatients receiv-
ing regularbroochodilatok therapy and prophylactic medica-
tion. Eiglty per cent df patients had their :nedication
modified as a result of attending the clinic. The cost of
prescribing remained remarkably stable.
Although there were improvements in these morbidity

criteria it is not known which factor had the greatest im-
pact: the self-management plans, the use of peak flow
meters, the increased number of patient contacts or the
nurse herself.

Introduction
A STHMA causes considerable morbidity. Six per cent of the
tBritish population suffer from asthma' and 2000 deaths
result from asthma each year.2 Barritt3 and Speight and col-
leagues,4 have shown that up to 40/o of general practice
asthmatic patients have less than optimal control. Improving
patient understanding and compliance with therapy may be one
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way of improving morbidity. A method by which this can be
achieved is the establishment of nurse run asthma clinics in
general practice

Fireman and colleagues,5 found considerable improvement in
13 asthmatic children attending a nurse run hospital based clinic
compared with a control group. Although the study group was
small, the intervention of the clinic led to a significant reduc-
tion in the number of asthma attacks and the number of days
lost from school. Beasley and colleagues,6 in a study of 36
adult patients attending a hospital asthma clinic, showed signifi-
cant improvement in all morbidity criteria when a self-
management programme incorporating peak flow meters was
used. In a controlled study of 339 patients over a one year period
Hilton and colleagues7 found that patient education program-
mes made little difference to patient morbidity. They conclud-
ed that a different approach was required and suggested that
techniques that alter patient behaviour and that are administered
by specially trained staff may be more successful than simple
education. This clinic approach has been studied by Pearson,8
who set up a general practice based nurse run clinic, and in a
small study of 19 male adult asthmatic patients showed a reduc-
tion in the use of nebulizers as a result of nurse intervention.
The aim of this study was to measure the morbidity of pa-

tients who were attending a nurse run asthma clinic and com-
pare the morbidity before and after the clinic was set up.

Method
The study was a trainee project carried out in a four partner
practice with 8049 patients in the market town of Aylsham in
Norfolk. An asthma clinic run by a practice nurse was set up
in November 1987. Letters were sent to all patients on the repeat
prescribing register who were using prophylactic asthma medica-
tion. These patients were selected for the study because they were
regarded as having moderate to severe asthma which might be
causing considerable morbidity. Patients were invited to make
an appointment to attend the asthma clinic.

Asthma clinic
The clinics were tun on three afternoons (a total of 10 hours)
per week by a practice nurse who had attended a three day course
at an asthma training centre.
At the first interview the nurse conducted a standardized

assessment which involved taking a history of the patient's
asthma, allergy status, provoking factors, regular medication and
current symptoms. A reversibility test was performed. At this
stage the nurse corrected or revised the patient's inhaler techni-
que. All patients received a brief explanation of the mechanism
of their asthma and the function of their medications. This was
reinforced by the booklet Understanding asthmd9 which was
given to all patients, together with anti-smoking literature. Each
patients was assigned a self-management plan and instructed
how to use it. Patients were randomly allocated to self-
management plans based on either peak flow measurements or
symptoms only.'0 This paper reports results for these two
groups combined.
The first interview usually took 45 minutes. One week later

the patients were reviewed by the nurse for a further 15 minutes,
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when once again spirometry was performed and inhaler tech-
nique checked. Progress with self monitoring and self manage-
ment were checked and if necessary medication was altered
following discussion with tbe, patient's general practitioner.

All the patients were than asked to attend for review at eight
weekly intervals or more frequently if necessary. Patients were
sent reminder letters at the time of their eight-weekly appoint-
ments. Topics such as smoking, holidays, provoking factors and
emergency treatments were discussed in the course of these
follow-up visits. Patients were advised that they could seek their
own doctor's help whenever they wished. If the nurse was un-
happy about the patient's progress, she either sought advice from
one of the general practitioners or asked the patient to return
to his or her own general practitioner for further management.

Measures
The morbidity of patients was measured in terms of the number
of courses of oral steroids prescribed, the number of emergen-
cy salbutamol nebulizations given and time lost from work or
school. Patients were asked to complete a questionnaire before
their first clinic appointment and again 12 months later asking
how much time they had lost from work or school in the six
month period prior to the clinic and during the first six months
of the clinic. The distribution of workload in the practice was
measured by recording the number of home or surgery consulta-
tions for asthma with any of the general practitioners. This in-
formation was extracted from the patients' records over the two
year period of the study and grouped into six monthly periods:
two in the year before the clinic was set up and two in the year
after the clinic was set up.

Information about prescribing was gathered in two ways. First,
the repeat prescribing records were monitored from May 1987
to May 1990. This established the number of patients requiring
regular bronchodilator therapy and the proportion who were
receiving prophylactic treatment. Secondly, information on what
types of maintenance medication patients were being prescrib-
ed in the month prior to attending the clinic was collected and
compared with the maintenance medication prescribed in the
twelfth month after attending the clinic. The cost of one month's
treatment was calculated from the British nationalformulary.
This information was used to determine the monthly cost of
maintenance treatments before and after attendance at the clinic.

Analysis
Analyses were performed using the statistical packages
SPSS/PC+ version 3.0" and Minitab version 7.1.12 Changes in
the actual number of consultations with the doctor, courses of
oral steroids, number of acute salbutamol nebulizations and time
lost from work and school were analysed using the Wilcoxon
signed rank test. The variables were also classified dichotomously
into patients who did or did not consult, require oral steroids,
need nebulizations and lose time from work or school. The
changes in the number of patients requiring intervention before
versus after the asthma clinic were analysed using McNemar's
test.

Results
The repeat prescribing register identified 235 patients (2.9/o of
the practice) taking prophylactic asthma therapy. After the clinic
had been running for 18 months 115 patients had attended the
clinic and been observed for 12 months. The quantity of medica-
tion taken by patients who required maintenance steroids or
home nebulization during the study period could not be deter-
mined and these patients were excluded from the relevant
analyses. The 115 patients consisted of 46 children (24 male, 22
female) aged 16 years or less with a mean age of 9.3 years, and
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69 adults (26 male, 43 female) with a mean age of 56.2 years.
The 120 patints that did not attend the clinic or complete one
year of follow up were of a similar age-sex distribution.

Effect of clinic on consultations and medication
The number of consultations with the general practitioner,
courses of oral steroids and salbutamol nebulizations in the 12
months before and after the clinic is shown in Figures 1-3 for
the whole group and for adults and children separately.

In the two six month periods before the clinic, the 115 pa-
tients made 418 and 400 consultations with the general practi-
tioner (annual total 818) (Figure 1). This fell to 164 and 250 in
the first two six month periods of the clinic (annual total 414).
This reduction was offset by the 336 and 160 attendances at the
asthma clinic (annual total 496). For the whole group there was
a median of 6.0 asthma consultations per patient per year in
the period before the asthma clinic (interquartile range 3.0 to
9.0). In the 12 months of the clinic this fell significantly to a
median of 1.0 consultations per patient per year (quartiles 0.0
to 4.0; P<0.001, Wilcoxon signed rank test). The median number
of consultations with the nurse at the asthma clinic was 4.0.

Figure 1. Number of consultations with the general practitioner: com-
parison of two six month periods before the asthma clinic with the
two six month periods after the clinic (n = 115 patients).

The total number of courses of oral steroids fell during the
clinic period (Figure 2). The median number of courses of oral
steroids per patient fell significantly (P<0.001) from 1.0 (quar-
tiles 0.0 to 2.0) before the clinic to 0.0 after the intervention (quar-
tiles 0.0 to 1.0). The total number of nebulizations also fell
(Figure 3). For all the morbidity criteria there was a dramatic
drop in the first six months after the clinic started and some
rebound in the second six months.
An identical analysis using the Wilcoxon signed rank test and

McNemar's test was carried out for the sub-groups of children
and adults. Similar trends were evident in these groups as for
the group as a whole.
The number of patients consulting the doctor, using oral

steroids and requiring salbutamol nebulizations before and after
the clinic is shown in Table 1. The proportion of patients receiv-
ing one or more consultation fell from 947o (108/115) in the 12
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Figure 2. Number of courses of oral steroids: comparison of two
six month periods before the asthma clinic with the two six month
periods after the clinic (n = 106 patients).

months before the clinic to 57% (66/115) in the first 12 months
of the clinic. In the 12 months before the clinic, 57701 (60/106)
of patients required courses of oral steroids. During the 12
months of intervention, this fell to 25% (27/106) of patients.
The effect of the clinic on the use of acute salbutamol nebuliza-
tions is also given in Table 1. In the 12 months before'-the clinic,
1707 (19/109) of patients required nebulizations. This fell to 6%
(7/109) of patients during the first 12 months of the clinic.

Effect of the clinic on time lost from work or school
Forty two patients had complete data for the time lost from work
or school for both the six month period prior to the clinic and
during the first six months of the clinic. Thirty one per cent
(13/42) of patients lost time in the six months before the clinic
compared with 24%1o (10/42) in the first six months of the clinic.
The total number of days lost fell from 128 before to 83 after
the start of the clinic. Using McNemar's test there were no signifi-
cant changes in the number of patients losing time from work
or school (95%7o confidence intervals -0.20 to 0.10). Using the
Wilcoxon signed rank test there was no significant reduction in
the median number of days lost when comparing the six months

Figure 3. Number of acute nebulizations: comparison of two six
month periods before the asthma clinic with the two six month
periods after the clinic (n = 109 patients).

before the clinic with the first six months of the clinic (9507o con-
fidence intervals -1.0 to 0.0).
Of the 42 patients attending work or school, eight failed to

revisit the clinic in the second six months, leaving 34 patients
with complete data for both the six months before the clinic
and the second six months of the clinic. Thirty two per cent
(11/34) of these patients lost time before the clinic. This fell to
18%o (6/34) during the second six months of the clinic. The total
number of days lost fell from 107 before to 32 after the clinic.
Using McNemar's test there were no significant changes in the
number of patients losing time from work or school (95%o con-
fidence intervals -0.20 to 0.03). Using the Wilcoxon signed rank
test there was a significant reduction (P<0.01) in the median
number of days lost when comparing the six months before the
clinic with the second six months of the clinic (95%o confidence
intervals -2.5 to 0.0).

Patients who failed to return for follow up

At the end of the study 10 of the 115 patients (9%o) (five children
and five adults) had attended for the initial appointment only
and failed to return for follow-up visits to the clinic despite

Table 1. Number of patients requiring consultations with the general practitioner, courses of oral steroids and acute nebulizations: comparison
of 12 months before the asthma clinic with 12 months after the clinic started.

Number of patients consulting: Difference in
proportions of

Neither Before but After but Both before after-before
before nor not after not before and after (95% confidence McNemar's
after clinic clinic clinic clinic interval) X2

Number of patients consulting 4 45 3 63 -0.36 36.75 P<0.001
(-0.46 to -0.27)

Number of patients requiring 39 40 7 20 -0.31 23.17 P<0.001
oral steroids (-0.42 to -0.20)

Number of patients requiring 86 16 4 3 -0.11 7.20 P<0.01
acute nebulization (-0.1 9 to - 0.03)
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two reminder letters from the nurse. TWenty one patients (180o)
attended for only two appointments.

For those patients who attended only once the number of con-
sultations with a doctor for asthma fell from 60 in the year before
the clinic to 31 in the year after the clinic attendance. For this
small sub-group there was a median of 6.0 asthma consultations
per patient per year in the period before the clinic (interquartile
range 3.0 to 9.0). In the 12 months of the clinic this fell to a
median of 3.0 consultations per patient per year (interquartile
range 0.0 to 5.0). The total number of courses of oral steroids
for this sub-group was three in the 12 months before the clinic
and four in the 12 months after attendance at the clinic. No
nebulizations were recorded by this small sub-group before or
after the clinic.

Prescribing
The repeat prescribing records showed that in the period 1987
to 1990 there was a 1%7o increase in the proportion of the prac-
tice receiving a bronchodilator drug and a 190/. increase in the
proportion of bronchodilator patients receiving prophylactic
drugs for asthma (Table 2).

Table 3 summarizes the type of asthma medication prescribed
in the month before and in the twelfth month after attending
the clinic. Ninety two (80%) of the 115 patients had changes

Table 2. Proportion of practice population receiving bronchodilators
and proportion of bronchodilator patients receiving prophylactics.

No. (%) No. of patients using
No. of using prophylactics (% of
patients broncho- those using
registered dilators bronchodilator)

May 1987 8065 387 (4.8) 202 (52)
May 1988 8137 415 (5.1) 235 (57)
May 1989 8086 469 (5.8) 299 (64)
May 1990 7913 459 (5.8) 327 (71)

Table 3. Types of asthma medication prescribed in the month before
and in the twelfth month after attending the clinic.

No. of patients prescribed drug
Before clinic After clinic

Type started started

Bronchodilators
Salbutamol:
MDI 81 73
Rotacaps® 16 16
Diskhalere - 1
Syrup 2 0

Terbutaline MDI 4 1
Fenoterol or ipratropium 7 26
Theophyllines 13 8

Totala 123 125

Prophylactics
Beclomethasone:
MDI 5OjAg 35 6
MDI 1OOjg 36 59
MDI 250*g 9 28
Rotacaps® 1 OOpg 5 9
Rotacaps® 200,Ag 12 4
Diskhaler® - 6

Sodium cromoglycate 13 1
Prednisolone (maintenance) 5 2

Total 115 115

aA number of patients were using more than one type of bronchodilator.

to their repeat prescribing regimen as a result of attending the
clinic. Overall the cost of prescribing for the 115 patients at the
clinic rose from 1694 to £1742 per month.

Discussion
This study demonstrates that a nurse run asthma clinic in general
practice can lead to a considerable improvement in the organiza-
tion of the practice and patient care.

Effects of the clinic on the practice
The introduction of the clinic was associated with a decrease
in the number of consultations for asthma with the doctor from
a median of 6.0 to 1.0 consultations per patient per annum. This
reduction was offset by the extra consultations with the nurse
at the asthma clinic (median 4.0).
The breakdown of the results into the six month blocks

demonstrates several points. First, there were a similar number
of consultations in the two six month periods before the clinic,
suggesting that the clinic was not established at a time of high
asthma prealence followed by a spontaneous improvement.
Secondly, the combined totil of consultations with the doctors
and nurse remained fairly, stable after the clinic had been set
up, indicating a redistribution of the workload among the prac-
tice team. Thirdly, the improvement in the morbidity measures,
including the consultation rates with the doctor, were not sus-
tained in the second six months of the clinic. This may have been
due to the novelty of the clinic wearing off or a proportion of
the patients not accepting the clinic concept and wishing to be
cared for by their general practitioner. The introduction of a
new partner halfway through the study may also have affected
the consulting pattern of the patients. Consideration needs to
be given to who initiated the consultation. Further research on
the Aylsham children has found that between 40% and 50%
of consultations are doctor-initiated, presumably for follow-up
care; the remainder are patient-initiated as a result of
deteriorating asthma.'3
The reduction in the use of emergency salbutamol nebulizers

represents a considerable reduction in the number of out of hours
surgery consultations and home visits for asthma. This has ob-
vious advantages for the running of a practice. For the general
practitioner there was a considerable reduction in patient con-
tacts. If the decrease in consultations for these 115 patients was
extrapolated to the entire population of moderate to severe
asthmatics (235 patients) this would represent a saving of 826
doctor consultations per year.
The costs to the practice were largely those of the nurse's

salary. If the 70%o staff reimbursement and tax deduction on
the remaining 30%o are considered, then the 10 hours per week
of the nurse's time (at £8 per hour) will cost each general
practitioner £218 per year.
The clinic also drew our attention to a very difficult group

of patients, 9%70 of the total, who after one visit to the clinic
did not re-attend. Although follow-up attendance for this group
was poor they did show a reduction in consultations with the
doctor. This may be due to the improved inhaler technique and
more appropriate prescribing that even one clinic attendance
created. This group deserve particular attention because they
represent the people who have difficulty in coping with the health
care system, may deny the existence of asthma, or perhaps use
their asthma as an instrument to manipulate others. They repre-
sent a high risk group and require closer attention by the doctor.

Effect of the clinic on the patient
Over the first 12 month period of the clinic there was a reduc-
tion in the number of patients needing nebulizations and courses
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of oral steroids. There was also a reduction in the amounts of
these therapies used. These results are-comparable;to those-
achieved by Beasley and colleagues in their hospital based
study6 and reflect a decrease in severe attacks. The reduction
in time lost from work or school is particularly encouraging.
This obviously has substantial implications for childen's educa-
tion and also for an asthmatic's ability to mainta,n regular
employment.
Our results suggest that the asthma clinic worked equally well

for children and adults. This means a practice can develop a
common policy for all patients.

Effect of the clinic on prescribing
Establishing the asthma clinic resulted in a greater number of
patients being labelled as having asthma and starting regular
medication. The increased awareness and more detailed assess-
ment led to an increase in the proportion of patients receiving
prophylactic medication from 52% in May 1987 to 71% in May
1990. Although this alone could have been responsible for the
changes seen in patient morbidity it is unlikely that such changes
would have occurred without the restructuring of care that the
clinic initiated.
The asthma clinic resulted in a shift towards higher potency

inhaled steroids being prescribed. This did not necessarily mean
an increase in the inhaled steroid dose as many patients were
prescribed beclomethasone 50 Mg, four puffs four times per day,
prior to attending the clinic. 13y changing these patients to
beclomethasone 100 Mig, two puffs twice per -day or beclo-
methasone 250 jg one puff twice per day, compliance improved.
The overall cost of the repeat prescribing regimens remained

remarkably stable (£1694 per month to £1742 per month) and
this supports the view that the nurse clinic did hiot greatly
increase the cost of the treatment regimens.
Our impression was that there was a critical time in which

the patient was most susceptible to change and therefore ready
to embrace the concepts of the clinic and the self-management
plan. The timing of an intervention is an important considera-
tion and may be worthy of future research. In our group it ap-
peared to be about a week after an acute exacerbation when the
experience was still fresh in the mind. At the time of the exacer-
bation the patient is merely interested in getting better and is
not in the frame of mind to accept new information. When the
patient's condition is well controlled, or causing no concern,
he or she is also unlikely to change.
The patients received a programme that included several

elements - more education, the use of self-management plans,
regular recall, improved inhaler technique, seeing a practite nurse
and often more regular use of inhaled steroids - and we were
not able to determine which one of these contributed most to
the improved morbidity. To determine which factor carries the
most influence may be impracticable as well as unrealistic
Sibbald'4 examined self care in acute asthma and concluded:
'The results suggest that there is no single important factor or
group of factors governing patients' management of acute
asthma. Health education might therefore prove more effective
if it paid less attention to the possible causes of poor self-care
and instead offered pragmatic advice on changing behaviour'
We feel the nurse run asthma clinic was able to meet this
challenge.
The nurse run asthma clinic represents one way of dealing

with asthma patients in general practice. The results show that
a nurse in general practice using organized care and self-
management plans, can effectively manage asthma and help
reduce the number of general practitioner consultations for
asthma, the need for oral steroids, acute salbutamol nebuliza-
tions, and time lost from work and school.
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DIPLOMA
IN PRIMARY MEDICAL CARE

This part-time t:ourse is intended specifically for
established general practitioners and has been running
since 1989. A second intake will start in the autumn
of 1991 and enquiries are now invited. The course is
spread over two years and includes modules on
advanced clinical medicine, research, epidemiology and
statistics, medical ethics and leaming and teaching in
primary care Every, participant undertakes a personal
research project under supervision and is encouraged
to publish completed work. There are 12 places.

Further information and preliminary application forms
may be obtained from: Dr B.W. McGuinness,-Reader in
General Practice, Centre of Epidemiology, Public Health
Medicine and Primary Health Care, School of
Postgraduate-Medicine and Biological Sciences,
Thornburrow Drive, Hartshill, StQke on Trent, Staffs. SF4
7QB. Tel: 0762 49144, Ext. 4047. (16156) GP 4-0
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