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ABSTRAC

Background: Since 1985, nurse-run asthmaclinic
bave been developing and are now widespread in th
Ynited Kingdom, having been greatly stimulated b
the New Contract for General Practice (1990). T
date, there have been few definitive studie
evauating such clinics. This study, in two adjacen
general practices in semi-rural Somerset, evaluate
the effect of nurse-run clinics on patients' symptoms
aulmonary function, and healthcare utilisation over
four-month period

Methods. One hundred and twenty-nine subjects
eged 2-79 years, were recruited from the tw
practices over a one-year period (1991-1992). Al
datients identified in either practice who had use
ereventive therapy in the preceding 12 months wer
eligible and were included if they had a positiv
exercise or reversibility (20%) test and had no
previously received formal asthma education

A pre- and post-experimental study design was used
Bubjects’ symptoms, pulmonary function, and healt
tare in the preceding eight weeks were assessed a
mtake and at 16 weeks; the nurse education bein
delivered at intake, one and four weeks

Results Both mean number of days off work/schoo
gnd mean number of nights on which wakin
eccurred fell (p < 0.001). Peak expiratory flow rate
and forced expiratory volumes improved during th
study period (p < 0.001 and p < 0.01 respectively)
&Jse of antibiotics, ora steroids, and rescu
bronchodilator use all improved significantly

(p < 0.001). Physician attendances were as

reduced

Conclusions: A nurse-run asthma clinic in genera
practice is an effective way to improve symptoms
pulmonary function, and health care utilisation fo
asthmatic patients

ntroductio

blearly fifteen years ago, Greta Barnes, in aletter t
the Journal of the Royal College of Genera
Practitioners 1 described nurse-run asthma clinics i
genera practice. She and Robert Pearson in Stratford
UK, developed a protocol for one-on-one patien
education by practice nurses

The New Contract for General Practice 1990 2 twhic
15 based on wellness and health, and financiall
gavours health promotion and health maintenanc
sctivities in general practice, has also been a stimulu
to the development of such clinics

A 1992 survey of 22 practices by Arthur Hibblei
East Anglia has found that practice nurses had almos
doubled their working hours since 1989 and in 199
goent 10% of their time on health promotio
activities, 28% of the latter being in asthma clinics 3

-To date, there have been few studies evaluating nurse
runclinics®  #Hoskins has recently demonstrate
patient satisfaction with nurse-run asthmaclinicsi
Senera Practice. Previoudly reported studies hav
ot isolated the nurse education component o
educational programs in general practice. 1n 1986
Mitchell in New Zealand assessed the effects of nurs
education conducted in the asthmatics home. Thre
hundred and sixty-eight children were involved bu
there was no demonstrable change in the schoo
attendance, symptoms, or frequency of sever

attacks 7

sherwood in Sheffield (1988) evaluated a doctor-ru
clinic comparing 31 children with an equal numbe
from another practice. They found a margina
amprovement in absences from school and in th
aumber of home visits and out-of-hours calls. Ther
was no difference in symptoms between the groups
Hut the study group used their inhalers more and ha
more booked follow-up appointments at the clinic 8

1n 1989, Beadey described a significant improvemen
jn patient morbidity using a self-management plan
but this was based on a hospital clinic and lacked
control group ® Eharlton's 1991 study in East Angli
evaluated the combined effect of a nurse-run clini
bnd a self-management plan but did not distinguis
which part of the package was responsible for th
pbserved improvements in steroid use, nebuliser use
physician consultations, and out-of-hours calls @

im 1995, Kevin Jones reported a study of peak flo
based self-management in general practice but th
patients saw either physicians or nurses whe
attending the clinic i September 1995, Kevi
Jones, writing in the British Journal of Genera
Eractic f suggested "a randomised-controlled tria o
aurse-run asthma care would now be difficult t
eonduct, and so it may be necessary to accept nurse
ftun asthma care without definitive proof of its clinica
effectiveness’ 2 #However, Greta Barnes has calle
éor "research programs to evaluate asthm
management and measure patient outcomes as a resul
of health professionals receiving training” & &h
purpose of this study is to provide a measure of th
required proof
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Method

€he Sit

IThe study was undertaken in two adjacent genera
practices in semi-rural Somerset, England. Eac
practice had a practice nurse trained to diploma leve
gt the National Asthma and Respiratory Trainin
Centre (NARTC)

$he Subject

®he subjects were defined as al patients in the tw
practices aged from two to 79 years, inclusive, wh
Bad used preventive therapy in the preceding 1
months. In this way, patients with mild or seasona
asthma were excluded from the study

Subjects were recruited from physician consultations
fvom repeat prescription contacts, and from the ne
esthma registers in the practices. Subjects wer
eecruited over a one-year period at arate that th
practice nurses could accommodate in their schedule
of approximately one afternoon per week

Patients were eligible for inclusion if the
demonstrated 20% reversibility in airflow obstructio
measured by peak expiratory flow rate after b-2
egonist inhalation, or if they had a positive exercis
test reversed by bronchodilators

Patients were excluded from the study if they regularl
esed a nebuliser or if they had had contact with th
nurse about their asthma before the study started
yThisinvolved eight patients in one practice and the
ylid not include the worst or least affected patients.

ihe Study Desig

€he study design is shown in Figure 1. At the intak
gigit, an initial assessment of the patient's asthma wa
made by the nurse. The study was explained,
tetailed asthmatic history taken, height and weigh
yecorded, and a predicted maximum pesk expirator
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Ynaysis of data comparing the pre- and post-intervention data was done b
atandard statistical methods using the Wilcoxon sign test and tw
(independent) sample t:test. The following data were compared in three groups

Symptom
Number of days off work or schoo
Olumber of nights when waking due to asthma occurre

Rulmonary Functio
Spirometry before and after bronchodilator use looking at peak flow rate
WPEFR), forced expiratory volume in one second (FE ), and functional vital
Fapacity (FVC

Healthcare Utilisatio

- Excess bronchodilator use (number of days on which patient used more than
two puffs four times in the day if on regular b-2-agonist or on which relief
b-2-agonist was used by patients not on a regular b)2-agonist regimen

€ourses of ora steroid
€ourses of oral antibiotic
Bays when nebuliser was use
Fhysician consultation

B#lome visits for asthm

df medication, education in inhaler technique an
basic asthma information according to the patien
needs and according to the guidelines of the NARTC

grollow-up was arranged for reinforcement of teachin
and question answering at one and four weeks
Reassessment took place at 16 weeks. At this point
tetails of asthma morbidity during the preceding eigh
&/eeks were again collected; for comparison with th
ntake data. Note, subjects were then randomised t
pne of three self-management plans as part of afurthe
study not reported here

Result

Fable 1 summarises the results; the following table
deal with symptoms, pulmonary function an
healthcare utilisation separately

flow rate calculated. gble 1: Result

h (129) Mean change &alu

©iagnosis was confirmed by spirometry before an Days off 21 0.8 £0.00
after bronchodilator therapy. An exercise provocetio Nights Waking 31 0.6 £0.00
Pre b*2-agonist PEFR** 9 $32.5 £0.00

Pre b\2-agonist FE @ B 30.1 0.0

INTAKE ASSESSMENT Pre b&-agonist FV @ B +0.16 10.0

| | Post bR-agonist PEF 11 829.2 £0.00

-8 01 4 8 16 WEEKS OF THE STUDY Post b\2-agonist FE @ B 0.1 8
BB Post b&2-agonist Vv @ B 401 50.0

EDUCATION Antibiotics 12 D4 £0.00

Steroids 51 .2 £0.00

XS Inhaler* 9 6.9 £0.00

Figure 1: The Study Plan - Before/After Nebuliser o -0.15 %0.0
Experimental Desig Consults 1 3.6 £0.00

Yidts 11 @.1 £0.00

fest was performed if the history indicated. Details o
ourrent medications were discussed and advice give
on their proper use. Note, no changes were made t
therapy or total daily doses. Inhaler technique wa
checked with retraining where necessary, and follow
up was arranged for one week's time

Oetails of asthma related morbidity over the precedin
wght weeks were obtained from the patient intervie
gnd the patient's chart which, in the U.K., isrelativel
comprehensive for al physician contacts and hospita
gisits. Theintervention consisted of advice on the us

* Data is incomplete because either the patient or the nurse felt that recall or records were

unreliable for that patient
t  The number of excessinhaler use subjects are particularly low because of poor recall an
because some subjects were on regular b-2-agonist medication four times per day
(a standard treatment in 1990)
The number of subjects who had PEFR measure before br2-agonist use is lower (97) tha
those after (117) because twenty subjects had used the b-2-agonist medication within a
few hours prior to their intake interview and their values could not be used

* k%

@  Dueto an equipment failure, full spirometry could not be completed at one site for some
time during the study and peak flows only are available for some patients
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4. Number of Subject
dable 1 shows that the number of subjects varie
for each outcome from the total numbers of 129

2. Symptoms (see Figure 2

The mean number of days off work or school fel
efter the nurse intervention, as did the mea
number of nights on which waking occurred. Fo
both, the change is highly significant at p < 0.001 |

B. Pulmonary Function (Figure 3

@he improvement in peak expiratory flow rat

gfter intervention was highly significant (p

0.001), whether measured before using a b-2
agonist bronchodilator or after use (Figure 3)

Vhe improvement in FE ; eneasured prior to us

of abt2-agonist bronchodilator was significant a
alower p value possibly due to the smalle

yumber of subjects compared because of spirometr

Figure 2: Symptom

n=113

1.2 n=112

0.8
0.6
0.41
0.2

DAYS OFF p<0.001  NIGHT WAKING p<0.001

@ Mean symptom score before intervention
O Mean symptom score after intervention

frigure 3a: Pulmonary Functio

29 litreimprovement

32 litreimprovement
400 ﬁ ﬁ
350

300

200
150
100

50

PEFR Pre B2 Use (p<0.001)  PEFR Post B2 Use (p<0.001)

I Mean PEFR before nurse intervention
O Mean PEFR after nurse intervention

***Note: 20 patients had used regular bt2-agonist just prior to the initia
assessment so their data was not included

Frigure 3b: Pulmonary Functio

25

15

0.5

Pre B2 FEV p<0.01  Post B2 FEV 0.05<p<0.1

[l Mean values before nurse intervention
O Mean values after nurse intervention

€igure 4: Healthcare Us

IMedication and Physician
n=97** n=111

Courses Courses B2 Use p<0.01
p<0.001 p<0.001 p<0.0001 p<0.001 p<0.001

Antibiotic Oral Steroid  Excess Inhaler Nebuliser Use  Clinic Visits to  Home Visits by

Physician Physicians

[ Mean values before nurse intervention
O Mean values after nurse intervention

failure at one of the clinics, and the exclusion o
patients who had recently (< 4 hours) used their b-2
agonist inhaer. The numbers of post bt2-agonis
aubjectsis slightly greater because no patients wer
axcluded but there is less margin for improvement in
bronchodilated patient. Thisisreflected in the smalle
p values which are much less significant, if at al, du
¥ reduction in power (> 0.05 for FE ;) (Table 1)

Y.Healthcare Use (Medication

Rigure 4 shows the effect of the nurse intervention o
drug use. The mean numbers of courses of antibiotic
and oral steroids were small before the interventio
but the reduction after the intervention was stil
ggnificant for both drugs at p < 0.001. Nebuliser us
was very small, regular users being excluded from th
ktudy, therefore, the reduction in use, even thoug
significant (p < 0.01), was less so than for the othe
medications

§rom this table, the most obvious improvement wa
the reduction in days on which extra use of b-2
agonist inhaler (as required use) occurred (p < 0.001)
Thisisimportant as it suggests better disease contro
es aresult of the intervention on top of the improve
drug use suggested by the reductions in the othe
medications

b.Healthcare Use (Physician Services

Jrigure 4 shows a highly significant (p < 0.001
eeduction in consultations for asthma, with th
physician both in the clinic and in the patient's home
even though the total number of home visitsto th
subjects was small. Hospital visits, though recorded
were too few for analysis

Discussio

ahe effects of the educationa intervention on asthm
eutcomes have not previously been isolated from th
Effects of an asthmaclinic generaly. The curren
study attempts to isolate the educational componen
fvithout medication changes or the introduction o
management plans. Therefore, the period unde
pbservation after the educational intervention is short
each subject in fact went on to be randomised into on
kf several management plans after the sixteen-wee
pssessment. We have demonstrated a highl
significant effect of nurse education on symptoms
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pulmonary function, and healthcare utilisation

@'he nurses who provided the education also collecte
data, however every attempt was made to be objectiv
& the assessments. This involved not including dat
pidged at the time of collection to be weak such a
ipatient uncertainty over numbers of rescue Ventoli
tnhalations. All patients had their data included but no
dl patients had complete data sets. Difficulties aris
with the interpretation of results when the datais no
tomplete for each subject for each variable but we fee
pustified in the way in which we have handled the dat
analysis, preferring to include al the reliable data w
bbtained and &l the subjects, rather than excluding al
¢he patients with incomplete data sets. We believe thi
sepresents a more valid picture of the expected effect
in the general practice setting

yhe findings are limited in their generalisability partl
because of the particular environment in which it wa
tonducted in the UK and partly because of the shor
length of follow-up. Thislast was unavoidable. An
fonger period would have raised ethical issues o
@vithholding a management plan, now often considere
the standard of care. Thereisan intrinsic weaknessi
Lising the before and after design rather than a paralle
pontrol group. Patients were often recruited whe
ettending about their asthma and this may have bee
tluring a bad period for their asthma with a natura
tendency to improve anyway. Repesat studiesin othe
practice settings would be desirable for support o
findings but, as Jones has observed 2 drandomise
trial against a control group is probably now no
ecceptable in the UK, even of education alone. Invie
of Usherwood's and Beasley's limited success in thel
clinics® fve would like to see a comparative tria o
practice nurse education against outpatient education o
denera practitioner education to compare outcomes an
keffectiveness. The difficulties associated with genera
@ractitioners giving asthma education are describe
elsewhere -1 tt will be noted from Figure 4 tha
physician visits, in the surgery or at home, wer
reduced but this was at the expense of three visits pe
subject to the nurse. In the current climate of th
primary healthcare team, this may or may not b
aonsidered the preferred mode of delivery for asthm
education

Conclusio

Fhis before and after experimental study ha
demonstrated that education in a nurse-run asthm
tlinic in genera practice can have a highly significan
kffect on the symptoms, pulmonary function, and healt
gare utilisation of patients of al ages with moderatel
severe asthma. m
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