
Thorax 1993;48:1110-1116

Controlled trial evaluation of an asthma
education programme for adults

R Yoon, D K McKenzie, A Bauman, D A Miles

Departnent of
Respiratory Medicine,
Prince ofWales
Hospital, Randwick,
and Schools of
Medicine and
Community Medicine,
University ofNew
South Wales, Sydney,
Australia 2031
R Yoon
D K McKenzie
A Bauman
D A Miles
Correspondence to:
Dr D K McKenzie,
Department of Respiratory
Medicine, Prince of Wales
Hospital, Randwick, New
South Wales, Australia
2031.

Received 23 December 1992
Returned to authors
16 February 1993
Revised version received
14 July 1993
Accepted 21 July 1993

Abstract
Background-To improve asthma con-
trol and reduce readmission rates
through increased knowledge and the
development of self management skills, a
brief (three hour) adult education pro-
gramme was developed.
Methods-The course was designed to
improve inhaler skills and to teach how
to adjust drug doses according to peak
flow (PEF) measurements and a treat-
ment plan. It was evaluated in a ran-
domised controlled trial in 76 patients
admitted to hospital for asthma by using
questionnaires, spirometry, and home
monitoring of PEF at entry and at five
and 10 months after intervention. The
questionnaire provided measures of
knowledge about asthma, self manage-
ment behaviour appropriate to asthma
control, asthma symptom frequency and
severity, and psychosocial disturbance
attributable to asthma.
Results-During the 10 months observa-
tion period the readmission rate for the
educated group was one seventh that of
the control group and attendance at
accident and emergency departments
also decreased. No consistent differential
improvements were observed in spiro-
metric results, average PEF, or mean
daily variability of PEF. Both groups
showed improvements in measures of
asthma knowledge, behaviour, symp-
toms, and psychosocial disturbances.
However, the intervention group showed
a significantly greater improvement in
some measures of asthma knowledge and
selfmanagement skills.
Conclusion-Despite minimal effect on
measures of airway function, substantial
changes in illness behaviour and use of
health care facilities can be achieved by a
briefasthma education programme.

(Thorax 1993;48:1110-1116)

Asthma is an important public health prob-
lem in Australia and is associated with recent
increases in illness and death rates.' Patient
education has been promoted as an important
component of national asthma management
plans in Australia, the United Kingdom, and
the United States in the belief that it might

improve control of asthma.2A Various pro-
grammes have been developed to teach asth-
matic patients about their condition and the
skills of self management, particularly for
children.5 6 There are, however, few reports of
controlled trials of asthma education for adult
patients.

Education programmes that contain infor-
mation alone increase knowledge about
asthma but have little effect on asthmatic ill-
ness.7- 0 Of the controlled trials of pro-
grammes with a self management component,
two reports indicated a reduction in hospital
admission rates or doctor consultations," 12
one a reduction in frequency of asthma symp-
toms,'3 and one an improvement in compli-
ance with treatment. '4 None of these studies
provided data on airway function. Published
data on asthma self management programmes
show that the duration of tuition varied from
three to 23 hours over two to 10 sessions.
There is no information on the minimal
requirements of an effective intervention.
To our knowledge, no controlled trials of

asthma education from Australia have been
published, although an uncontrolled study
showed changes in knowledge and psycho-
social barriers attributable to asthma.'5 Our
study is a randomised, controlled trial of a
brief education programme (about three
hours) for patients recently discharged from
hospital after a severe exacerbation of asthma.
The primary objectives were to improve con-
trol of asthma and to reduce the readmission
rate. The educational component emphasised
self management training (inhaler use and
peak flow monitoring) and patients were
taught how to adjust the dosage of prophylac-
tic drugs according to peak flow variability by
using a treatment plan. Measurements of air-
way function were included in the evaluation.

Methods
PATIENTS
The study population comprised adults
admitted to the respiratory ward at a univer-
sity teaching hospital in Sydney between
April 1987 and April 1989 for a severe exac-
erbation of asthma. The study was approved
by the institutional ethics committee. Eligible
patients were aged 16-65 years, were literate
in English, were able to attend the education
centre, and had the diagnosis of asthma
confirmed by history and documented
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reversibility of airflow obstruction (at least
15% predicted). Patients were excluded if
they showed signs of irreversible airways
obstruction-for example, due to smoking-
or other significant concurrent disease(s) that
might influence the outcome measures of the
study.

Potential subjects were identified during
their stay in hospital by one of the investiga-
tors (RY). They were informed at initial con-
tact that they might be assigned at random
into an intervention or a waiting list control
group. Those who agreed to participate indi-
cated consent and completed a baseline ques-
tionnaire. After discharge from hospital these
patients were invited by letter and telephone
to attend a clinic for assessment, instruction
in peak flow measurement, and assignment to
treatment group.

During the study period 185 eligible
patients expressed interest in the education
programme and completed a baseline ques-
tionnaire while in hospital. The number of
eligible patients who refused to participate at
first contact is unknown but estimated to be
small. Some eligible patients were missed by
the recruiting investigator because of admis-
sion to other wards or because the investi-
gator was unavailable for recruitment-for
example, being away on holiday.

STUDY DESIGN
The figure shows the study design.
Evaluation measures were obtained for all
subjects at randomisation and after a mean
(SD) 5-2 (1X5) and 10-5 (2 5) months. At the
first visit all subjects were instructed in the
use of a mini-Wright peak flow meter and
were shown how to record the values. Those

Study design. Non-attenders include subjects who attended the first assessment and were

randomly allocated to the intervention or control group but did not attend intervention or

any follow up assessments.

who could not afford to purchase a peak flow
meter were lent one. The subjects assigned to
the intervention received education soon after
the first visit, while the control subjects
waited until after the third visit (about 12
months).

OUTCOME MEASURES
At each of the three assessments (initial, after
five months, and after 10 months) subjects
completed a questionnaire, had measure-
ments of airway function, and submitted peak
expiratory flow rates measured at home
during the previous week.

Questionnaires
The self administered questionnaire used at
baseline has been described in detail previ-
ously.16 Similar questionnaires were used at
baseline and 10 months, but a slightly differ-
ent version was used at five months. This was
done partly to avoid test retest sensitisation.
Questions about use of peak flow meters,
time off work, and use of health care facilities
because of asthma were included only in
the baseline and final questionnaires. Briefly,
the questionnaire was designed to provide
measures of (a) psychosocial disturbance
attributable to asthma, (b) asthma symptoms,
(c) knowledge about asthma, and (d) aspects
of self management behaviour appropriate to
asthma control.

Psychosocial disturbance was measured by
using four questions with responses scored
0-3 on a Likert scale (responses ranged from
"does not apply to me" to "very much applies
to me"), a high score indicating more
psychosocial disturbance. Asthma symptoms
were measured by using three questions
about the frequency, duration, and severity of
episodes of wheeze (each scored from 1-4)
and a visual analogue scale ("mild to severe",
scored 1-8). Knowledge was measured by
using a four item multiple choice question
about the changes in the lungs in asthma
(adapted from Bauman et all5) and a 14 item
score assessing knowledge about drug treat-
ment (based on the content of the education
programme). Aspects of health beliefs about
asthma were measured by using five state-
ments; these included beliefs that drug treat-
ment is addictive or loses effectiveness over
time and that patients judge severity only by
wheeze. A high score indicated desired or
appropriate beliefs. In addition, there were
two open ended questions on judging the
severity of asthma and the use of a crisis
management plan. The open ended questions
were scored out of 10 by one of the investiga-
tors (DMcK), a respiratory physician who
was blinded to patients' assignment and the
questionnaire number-that is, baseline, five
months, and 10 months.

Airwayfunction
Measurements of airway function were
obtained with an electronic spirometer
(Minato AS500). At least two acceptable
maximal forced expiratory flow volume
manoeuvres were performed before and after
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inhaling a fi agonist aerosol (salbutamol
400,g through a Volumatic reservoir device).
The response to inhaled bronchodilator was
calculated as the percentage increase in
forced expiratory volume in one second
(FEVI) above the initial value. In addition,
subjects recorded three values of peak expira-
tory flow (PEF) before and after inhaling
bronchodilator in the morning and evening
for one week. The best of each set of three
readings was retained for subsequent analysis.
The daily variability in PEF was calculated as
the highest PEF minus the lowest, divided by
the highest and expressed as a percentage.3
The mean of the values obtained over seven
days was retained for analysis of group data.

THE INTERVENTION
The intervention was a single education ses-
sion of 2-5-3 hours in which groups of five to
eight adults learnt asthma management skills.
Participants were encouraged to bring their
spouses or other key people. The sessions
included (a) a 40 minute interactive lecture
with visual aids outlining the physiology of
asthmatic airway narrowing, trigger factors
(including diet and exercise), and an anti-
smoking message; (b) a 20 minute videotape
(produced by the investigators) discussing the
action and side effects of asthma treatments
and providing additional information on
improved methods for delivery of inhaled
drugs; (c) individual training in the use of
peak flow meters, asthma diaries, and inhaler
techniques (the range of drugs used to treat
asthma and the devices used to administer
them were on display); (d) a 14 minute video-
tape (produced by the investigators) present-
ing typical questions and misconceptions
about asthma in a doctor-patient setting,
revising peak flow measurement and correct
inhaler techniques, and introducing a treat-
ment plan; and (e) a final practical session in
which patients were instructed in the use of a

Table 1 Patient characteristics at baseline. Values are numbers (percentages) ofpatients

Intervention Control p Value

Sex:
Female 28 (76) 28 (72) NS
Male 9 (24) 11 (28)

Past smoker:
Yes 17 (46) 16 (41) NS
No 20 (54) 23 (59)

Current smoker:
Yes 3 (8) 2 (5) NS
No 34 (92) 37 (95)

PFM training:
Yes 12 (32) 26 (67) <0-005
No 25 (68) 13 (33)

Previous AE:
Yes 2 (5) 9 (23) <0 05
No 35 (95) 30 (77)

Education level:
School onlyt 14 (38) 13 (33) NS
Post-school* 23 (62) 26 (66)

PFM = peak flow meter; AE = asthma education.
*From x2 statistic.
tUp to 10 years primary and secondary education.
tMatriculation or tertiary training, or both.

treatment plan permitting adjustment of
asthma treatment according to daily peak
flow variability.3

Emphasis was placed on regular mainte-
nance treatment with inhaled corticosteroids.
Patients were instructed to vary the dose
according to the degree of symptoms or PEF
variability and to seek medical attention early
during severe exacerbations. They were also
encouraged to use either a small spacer or a
reservoir device-for example, Volumatic-
especially for inhaled corticosteroids. Finally,
patients were provided with written informa-
tion published by the Asthma Foundation of
New South Wales.

ANALYSIS
All continuous data were normally distributed
so parametric analyses were used. Between
group comparisons at five and 10 months
were performed using t tests for independent
samples. Change within individual subjects
was assessed by analyses of variance with
adjustments for baseline values. Categorical
data were assessed by the X2 statistic or the z
score transformation of the difference
between two proportions. Internal consis-
tency of scores was estimated using
Cronbach's a for ordinal data and KR-20
coefficients for dichotomous data.'7 These are
standard psychometric measures of how well
questionnaire items interrelate and are used
in the development of summated scores.
Repeatability of questionnaire measures was
assessed by correlations of data based on
measures two weeks apart in an independent
sample of 37 adults with asthma.'5

Results
Of the 185 who expressed initial interest and
filled in a baseline questionnaire while in hos-
pital, 76 completed the initial assessment and
at least one of the two follow up visits (five
months assessment, 57; 10 months assess-
ment, 56; both assessments, 40). The break-
down of these numbers into intervention and
control groups is shown in the figure. A com-
parison of baseline data between those who
eventually participated in the programme
(attenders, whether in the intervention group
or the control group) and those who did not
participate after expressing initial interest
(non-attenders) has been published (see also
discussion) :16 The current study includes all
attenders from that comparison and a number
of additional subjects recruited subsequently.
The asthma knowledge scores, psycho-

social scores, and asthma symptom scores
were normally distributed. The psychosocial
score was highly internally consistent
(Cronbach's a = 0 86) and repeatable (r =
0-70). The 14 item score of knowledge about
treatment was internally consistent (KR-20 =
0 76), as was the five item asthma beliefs
score (KR-20 = 0-53).

BASELINE COMPARISONS BETWEEN GROUPS
Table 1 shows that the intervention and the
control groups were well matched at the
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Table 2 Longitudinal analysis of use of health care facilities in intervention and control
groups

12 Months 10 Months
before baseline after education p Value

No of subjects admitted to hospital:
Intervention 16 1 <0-001
Control 13 7 NS

Total no of hospital admissions:
Intervention 19 1 <0-001
Control 15 7 NS

No of subjects who attended A and E:
Intervention 14 3 <0-01
Control 15 7 NS

Total no of attendances at A and E:
Intervention 27 7 <0-001
Control 17 9 NS

Missed 2 weeks' work/school:
Intervention 11 5 NS
Control 8 4 NS

A and E = accident and emergency department.
*Within group comparisons between two proportions (at baseline and at 10 months after
education) using z score transformation (for numbers in each comparison see figure).

initial assessment. Most participants were
young female non-smokers, a high proportion
of whom had had more than 10 years of
schooling. The mean age was 30 (8-8) years
for intervention subjects and 34 (13-4) years
for the control subjects. A higher proportion
of control subjects reported that they had
received previous asthma education and that
they had previously been shown how to use a
peak flow meter. Table 2 includes some base-
line indices of asthma morbidity during the
12 months before this admission. There were

Table 3 Mean (SD) raw scoresfrom questionnaire* at baseline and 10 months after
education in intervention and control groups

Intervention Control
group group F ratiot p Value

Action plan (10):
Baseline 2-89 (1-61) 3-32 (1-46) 14-37 <0-001
10 Months 4 79 (1-57) 3-03 (1-91)

Differentiate mild from severe attack (10):
Baseline 2-18 (1-37) 2 68 (2 00) 8-42 0 005
10 Months 4 07 (1-86) 2-85 (2-09)

Asthma severity (1-8):
Baseline 4-65 (2-32) 4-35 (2 43) 0-35 0-85
10 Months 2-78 (2-13) 2-81 (2-15)

Symptom score (3-12):
Baseline 7-81 (2-07) 7 03 (2 50) 0-38 0 54
10 Months 5-43 (2 50) 5-67 (2 24)

Psychosocial disturbance (12):
Baseline 7-21 (4 07) 6-75 (4-65) 0-03 0-87
10 Months 4 00 (4-38) 3-96 (3-34)

Knowledge of asthma (4):
Baseline 2-89 (1-02) 3-22 (0-91) 3 50 0 07
10 Months 3 09 (0-61) 2-80 (0.71)

Asthma health beliefs (5):
Baseline 1-32 (1-10) 1-68 (1-25) 12-21 <0-001
10 Months 2-46 (1-82) 1-28 (1-46)

Knowledge of asthma drugs (14):
10 Months 9-25 (3-29) 7-57 (2-87) t = 2-04t <0-05

*Maximal scores or range of possible scores in parentheses. See methods for number and
type of questions used to derive each score.
tFrom ANOVA models assessing significance of group*time interaction.
tNo baseline data for this score; unpaired t test used in analysis.

Table 4 Mean (SD) FEV, andforced vital capacity
(FVC) (litres) before and after bronchodilator and before
and after education in intervention and control groups

No of months
after education Intervention group Control group p Value

FEV,: Before bronchodilator
0 2-76 (0-74) 2-47 (0-74) NS
5 2-73 (0-72) 2-20 (0-86) 0-01

10 2-61 (0-84) 2-61 (0-82) NS

FVC:
0 3-66 (0-89) 3-51 (1-04) NS
5 3-71 (0-94) 3-20 (1-01) NS

10 3-54 (1-00) 3-76 (1-10) NS

FEVl: After bronchodilator
0 2-93 (0-68) 2-63 (0-70) NS
5 2-91 (0-76) 2-37 (0-83) 0-01

10 2-79 (0-81) 2-81 (0-77) NS

FVC:
0 3-77 (0-84) 3-56 (0-94) NS
5 3-82 (0-91) 3-31 (0-92) <0-05

10 3-67 (0-98) 3-84 (1-09) NS

no significant differences between the groups
in use of health care facilities and in time off
school or work as a result of asthma. Baseline
knowledge and beliefs about asthma were
similar, and the controls reported slightly, but
non-significantly, fewer symptoms (table 3).
There were no differences between the study
groups in the use of asthma drugs. Only 43%
claimed that they were using inhaled steroids
before admission. The groups did not differ
in baseline measures of airway function (table
4) or peak flow variability (table 5).

BETWEEN AND WITHIN GROUP COMPARISON AT
FIVE AND 10 MONTHS
Tables 2 and 3 show the longitudinal com-
parison of two proportions-that is, the inter-
vention versus the control group. The most
striking outcome was a seven fold difference
between the groups in readmission rate dur-
ing the observation period (table 2). There
was also a significant proportional reduction
in attendances at accident and emergency
departments among the intervention subjects
(greater than two fold). One patient in the
control group died of asthma during follow
up.

Table 5 Mean (SD) PEF measurements before and after
education in intervention and control groups

No of months Intervention Control
after education group group p Value

Average PEF (l/min)*:
0 497 (82) 448 (89) <0-05
5 494 (87) 419 (80) 0-005

10 475 (99) 447 (89) NS

Variability ofPEF (%)t:
0 16-4 (8-9) 19-0 (7-2) NS
5 15-6 (10-2) 20-7 (8-4) NS

10 20-5 (11-5) 19-4 (8-4) NS

*Individual means of the best daily values recorded over
one week.
tDifference between the worst and best values each day
expressed as a percentage of the best. The individual
means for the week's recordings were pooled for group
analysis.
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A summary of the analysis of the question-
naire data is presented in table 3. The control
group had slightly better baseline scores for
all variables. Both groups showed improve-
ments at follow up in symptom scores, per-
ception of asthma control (visual analogue
scale), and in psychosocial disturbance
attributable to asthma. For many of these
measures there was a trend for the interven-
tion group to show a greater proportional
improvement than the controls, but few
comparisons reached significance. The inter-
vention group, however, showed a signifi-
cantly greater proportional improvement
compared with the control group on ques-
tions related to self management skills and
some of the measures of knowledge about
asthma and its treatment.
The improvements in outcome for the

intervention group could not be accounted
for by a greater self reported compliance with
prophylactic treatments at five and 10
months. Similar proportions reported use of
inhaled steroids at follow up (control 61%,
intervention 50%).

CHANGES IN AIRWAY FUNCTION
Spirometric indices showed a slight decline in
the control group at five months compared
with the intervention group but no difference
was observed between the groups at 10
months (table 4). Participants who performed
lung function tests within three hours of
inhaling bronchodilator showed a smaller
response (FEV, increased by 2 0%) than
those who had not recently had treatment
(8&4%, p < 0 005). However, no difference
was detected in the degree of reversibility
between the control and intervention groups
(F = 1 90, NS) after adjustment of the lung
function measurements for the recent inhala-
tion of bronchodilator.

There was no difference between the
groups in the mean variability of PEF at base-
line, although the average PEF was slightly
higher in the intervention group (table 5). At
five months the intervention group showed
no change while the control group showed
increased variability. At 10 months there was
no difference in variability or in average PEF.
With repeat measures analysis of variance
the mean PEF variability was greater in the
controls (Fgroup = 5 34, p = 0 02), but did not
change over time (Ftine = 046), and changes
were not significantly different between the
groups (Fgroup*thne = 060).

Discussion
We designed and evaluated a brief, single
session education programme designed to
improve knowledge and self management
skills of asthmatic patients admitted to hos-
pital for a severe exacerbation of airflow
obstruction. Previous brief interventions have
aimed to provide information alone and the
results have generally shown improvements
in knowledge with no change in the rate of
illness or in behaviour during illness.810 We
observed large changes in the use of health

service facilities in association with minor dif-
ferential changes in objective and subjective
measures of asthma control.
Our patients all had severe asthma, given

that all had an exacerbation requiring admis-
sion to hospital. Previous studies suggest that
patients with severe asthma are more likely to
benefit from education than are those with
mild disease.5 Many of our patients had a
long history of asthma and might have been
expected to have reasonable knowledge about
asthma and its management. However,
knowledge scores were generally poor at the
initial assessment. About half of the sample
had been shown how to use a peak flow meter
compared with only 5-10% of asthmatic
patients in the community.'8 19 This suggests
that those with severe disease are more likely
to be advised to use a peak flow meter.
Another index of severity was the high inci-
dence of hospital admissions and visits to the
emergency room in the 12 months before the
current admission. In an audit of hospital
management of asthma during this study we
documented a relatively low use of preventive
asthma drugs (inhaled steroids and sodium
cromoglycate) immediately before admission
for a severe exacerbation of airway
narrowing.20 These observations suggest that
admission to hospital does not necessarily
provide an educational experience.'2
Our results are, in many respects, repre-

sentative of adult asthmatic patients admitted
to a teaching hospital. The randomisation
procedure produced two groups with similar
baseline demographic characteristics, severity
of asthma, and patterns of previous medical
treatment. Moreover, there was no difference
between those who participated in the pro-
gramme and a comparable number of non-
participants in several sociodemographic and
medical variables, self reported measures of
asthma severity, knowledge about asthma,
psychosocial disturbances, or self manage-
ment behaviour.'6 After adjustment for con-
founding factors the major determinants of
attendance were whether the treating physi-
cian was enthusiastic about the programme,
whether the patient was a non-smoker, and
whether the patient was female. High socio-
economic status and education level were
almost significant predictors.

Several factors in our study may have led
to an underestimation of the effect of the
intervention in improving outcomes. Firstly,
a significantly higher proportion of control
subjects reported some previous exposure to
asthma education, although the nature and
quantity was not assessed. This could
account for the finding that control subjects
scored better at baseline on many measures
of knowledge. Secondly, all patients were
exposed to some education as part of their
routine medical treatment. They were all
under the care of a respiratory physician dur-
ing admission and 88% received specialist
follow up care (physician 55%, respiratory
outpatient clinic 33%). Moreover, most
patients were instructed about their treatment
by a clinical pharmacist before they were
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discharged. Thirdly, all subjects were
instructed in the use of a peak flow meter and
asked to chart the values for evaluation. The
control subjects were not told how to inter-
pret the values in relation to a management
plan. Finally, a significantly higher proportion
of control subjects were readmitted or
attended an accident and emergency depart-
ment during the observation period. Most of
these were represcribed oral corticosteroids
and showed associated improvements in air-
way function and symptoms at subsequent
evaluations. Any or all of these factors could
have contributed to the improvements in
most of the outcome measures observed in
the control group. The death of one control
patient cannot be assessed as an outcome of
the trial itself.
Many of our results are consistent with

previous published reports of controlled trials
of asthma education. Maiman et al reported
reduced attendance at accident and emer-
gency departments (the magnitude of which
was not given) after education provided by
nursing staff.2' Mayo et al reported a threefold
reduction in admission rates and a twofold
reduction in days spent in hospital." A four-
fold reduction in consultations was obtained
by Charlton et al.'2 We found that the edu-
cated group showed a decrease in admission
rates and attendances at accident and emer-
gency departments while the control group
remained relatively unchanged. A significant
improvement in knowledge about asthma was
confirmed for the educated group, although
the control group scored better at baseline
and showed improvement in some indices at
subsequent evaluations. Aspects of illness
behaviour were tested with open ended ques-
tions about use of a peak flow meter and
management plan to control exacerbations.
These questions showed the largest propor-
tional changes and suggest that success in
asthma education relies on altered behaviour
rather than improved asthma control. In
other words, intervention subjects may have
been better able to manage or prevent acute
severe exacerbations of airflow obstruction by
appropriate increases in drugs. This would
not necessarily be reflected in the present
data obtained during remission. Both groups
showed substantial reductions in psychosocial
barriers due to asthma with a relatively
greater change in the intervention group
which failed to reach significance.
Our results show that a brief education

programme aimed at improving self manage-
ment skills can decrease the number of
admissions to hospital and attendances at
accident and emergency departments in a
group of adult asthmatic patients who had
been admitted. Other education programmes
with comparable outcomes incorporated up
to eight times the duration of education, usu-
ally in several sessions, and involved several
health professionals at each session.22 24 Our
programme requires few resources and is eas-
ily transportable to community health centres
or other sites. With the cognitive component
based on video tapes, the programme could

be delivered by health educators or nurses
with minimal special training.
The overall impact of asthma education

will depend ultimately on the proportion of
asthmatic patients attending such pro-
grammes as well as the efficacy of the inter-
vention. We have documented a low partici-
pation rate among asthmatic patients who
have recently been admitted to hospital. 16
Non-participants were repeatedly approached
by an enthusiastic advocate of education.
Recruitment of asthmatic patients from the
community through advertisements would be
expected to be even less successful.25 There-
fore the present results reflect the outcome of
intervention in a minority of presumably well
motivated patients amenable to change. The
results are not generalisable to non-attenders,
who include most current smokers. However,
this criticism applies equally to all published
data on patient education. Attempts to
reduce the overall morbidity of asthma will
have limited success unless a strategy can be
developed to improve the self management
practices of patients who do not attend edu-
cation programmes. Most asthmatic patients
visit a family physician occasionally, but
many of these doctors are reluctant to refer
patients to a hospital clinic for education.'8
Thus, it may be necessary also for patient
education to be provided at a community
level, preferably with the active cooperation
of local family physicians. We have docu-
mented that patients are more likely to attend
education if their physician has an interest in
the programme.'6 For such a system to be
maximally effective family physicians need to
be aware of current concepts of optimal
asthma management.
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