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ABSTRACT: The benefits at 3 yrs of an asthma self-management education
programme coupled with educational reinforcement were assessed at follow-up visits
in 63 adults with chronic asthma.

Changes in asthma-related morbidity parameters, lung function and use of different
classes of drugs before intervention and after 1, 2 and 3 yrs of the asthma education
programme were compared using Friedman one-way analysis of variance.

Improvements in the number of days off work or school, general practitioner
consultations, admissions to emergency services, hospital admissions and nocturnal
awakenings, as well as increases in forced expiratory volume in one second (FEV1),
were significant. Comparison of data obtained at 1 yr and 2–3 yrs showed significant
differences in the number of asthma-associated sleep disruptions, days off work or
school and unscheduled visits to the general practitioner, as well as FEV1, but
significant differences between the data obtained at 2 and 3 yrs were not observed. The
percentage of patients using oral steroids had decreased significantly at 3 yrs.

In adults with chronic asthma, an asthma self-management education programme
coupled with educational reinforcement was effective at decreasing asthma morbidity,
improving lung function and decreasing consumption of oral steroids.
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Asthma continues to be an important cause of
chronic morbidity. The disease has great economic
impact because of the burden it places on health
resources and the loss of productivity caused by
absenteeism from work or school. During the 1990s, a
variety of educational and self-management pro-
grammes were designed and implemented to train
patients to control their asthma [1]. Logically, patients
more knowledgeable about asthma and its treatment
would be more likely to self-detect and react to acute
exacerbations more efficiently. Patient education has
been promoted as an important component of asthma
management plans but it is still unclear which com-
ponents of these self-management education pro-
grammes are essential to their success. Review of the
literature published to date [2–27] indicates that
education programmes that include general informa-
tion on asthma, correct inhaler technique, acquisition
of self-management skills based on clinical or func-
tional data (home monitoring of peak expiratory flow
rate (PEFR)) and an individualised written action
plan lead to reduced morbidity and decreased use of
healthcare services in adult patients with chronic
asthma. Although it may be anticipated that improve-
ments in asthma severity attributed to educational
procedures and the development of self-management
behaviour would have long-term effects, most studies

have involved short-term programmes of up to 12
months.

The long-term effects of an asthma self-management
education programme coupled with active educa-
tional reinforcement intervention at follow-up was
assessed in a 3-yr prospective study.

Methods

The study was carried out in the outpatient asthma
clinic of the 210-bed General Hospital of Serranı́a in
Ronda, Spain. All patients aged 14–65 yrs whose
asthma had been diagnosed o2 yrs previously were
invited to take part in a programme aimed at
improving asthma self-management. Patients were
consecutively recruited between January–June 1996.
Those who agreed and gave written informed consent
were studied for 3 yrs. All patients were assigned to
the same asthma self-management education pro-
gramme. The methods of obtaining outcome data
consisted of review of the patient9s medical records,
registers of PEFR monitoring and diary cards, and
structured interviews conducted during the study. A
single physician was responsible for collection of data
and modification of treatment at follow-up visits.

The initial assessment (visit 1) included complete
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medical history taking, physical examination, and
spirometry to determine forced vital capacity (FVC),
forced expiratory volume in one second (FEV1) and
FEV1/FVC. Medical regimens were tailored to each
patient9s asthma pattern according to current guide-
lines and consensus reports on the diagnosis and
treatment of asthma. Individual written therapeutic
schedules were provided for each patient. Emphasis
was placed on explaining correct inhaler technique
and use of devices. Patients also received information
on the general concepts of asthma and its manage-
ment and provoking factors and how to avoid them,
and were taught to measure their PEFR using a Mini-
Wright Peak-Flow Meter (Clement Clarke Interna-
tional Ltd, Harlow, England). Measurements were
made twice a day, just before inhaler use. Patients
received diary cards to record diurnal and nocturnal
symptoms, as well as the need for short-acting
b2-agonists (rescue medication).

One month after the first assessment (visit 2), the
following key points were checked: inhaler technique,
effective use of peak flow meters, compliance with
patient9s diary card, need for b2-agonists, and infor-
mation regarding the disease, as well as environmental
triggers and how to avoid them. When required,
further explanations were given and modifications to
be implemented were discussed with the patient.
Ongoing education was provided in the form of
written information on the use and utility of various
drugs (table 1) and recognition and appropriate
management of acute exacerbations (tables 2–4).
Patients with severe persistent asthma and those in
whom, according to their PEFR diary card, the
physician detected discrepancies between the patient9s
clinical condition and lung function, as well as
patients poorly compliant in the educator9s opinion,
used peak flow readings as the basis for their
therapeutic plan (table 3). In the remaining patients,
after 1 month of daily PEFR measurement, the self-
management plan was based on clinical symptoms
(table 4). Written action plans were delivered to each
patient.

During the course of the follow-up visits, at 3, 6, 12,
24 and 36 months, the programme and the patient9s
behaviour were reviewed, and drawbacks and deci-
sions regarding treatment discussed. Educational
reinforcement was provided at all visits, and, when
treatment required modification, written self-action
plans were delivered.

Morbidity outcomes included the number of days
lost from work or school, unscheduled general prac-
titioner visits, emergency department visits, to either
the primary care centre or the acute care hospital,
hospital admissions and asthma-related sleep disrup-
tions (nocturnal awakenings). Morbidity data for the
year prior to enrolment were compared with results
obtained at 1, 2 and 3 yrs after the programme was
completed. Lung function, FEV1 expressed as an
absolute value (in litres) and as a percentage of the
predicted value, was measured at the beginning of the
study and annually thereafter. The use of drugs,
expressed as the percentage of patients using each
class of drug, was measured at the beginning (0
months) and end of the study (36 months).

Statistical analysis

The impact of educational reinforcement interven-
tion on asthma morbidity parameters and lung func-
tion was assessed using Friedman one-way analysis
of variance. Percentages of drug use before and
after the intervention were analysed using Pearson9s
Chi-squared test; the association (w1.96) or dissocia-
tion (v-1.96) of consumption of different drugs at the
beginning and end of the study was measured by
means of typified residual calculation. Significance
was set at 5%.

Results

Of the 65 patients enrolled in the study, two (3%)
dropped out because of change of residence in a very

Table 1. – Information given to patients on drug use and
utility

Sympathomimetic drugs of short half-life, – b2-agonists –
(e.g. salbutamol, terbutaline)
Fast-acting bronchodilator drugs useful for the control

of acute asthma symptoms
Not useful for long-term asthma control
An increase in the daily requirement for b2-agonists

means decompensation of the disease and, consequently,
an increase in the need for anti-inflammatory agents
to control the asthma

Sympathomimetic drugs of long half-life (e.g. formoterol,
salmeterol)
Long-acting bronchodilator drugs
Should not be used for the control of acute asthma

symptoms, which should be treated with salbutamol or
terbutaline

Doses cannot be increased without the physician9s
permission

Theophylline
Bronchodilator drug
Doses cannot be increased without the physician9s

permission
Inhaled steroids (e.g. beclomethasone, budesonide, fluticasone)

Anti-inflammatory agent
Should always be used after bronchodilators
Very useful for achieving long-term stabilisation of the

disease process; currently considered the most
important medication for treating asthma

Does not relieve acute symptoms of asthma because
rescue effect is lacking

It is necessary to take this medication regularly in order
to have a normal life over the years

Oral steroids (e.g. prednisone, methylprednisone, deflazacort)
Anti-inflammatory agents which are sometimes necessary

to stabilise exacerbations of acute asthma
Should be used appropriately following a physician9s

instructions
No need to be afraid of this modality of treatment if its

use is adequate
Short-term courses are generally free from adverse events

Antibiotics
Acute episodes of asthma exacerbation are often

confused with respiratory tract infections
Acute episodes of asthma exacerbation should be treated

with anti-inflammatory agents and not with antibiotics
Antibiotics should be taken only in the case of bacterial

decompensation with mucopurulent sputum (green)
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early phase of the study. The study population
consisted of 63 patients, 19 males and 44 females,
with age ranging 15–65 yrs (mean 40 yrs). Their
sociodemographic and clinical data are shown in
table 5. Fifty per cent of patients belonged to a low
social class and only 16% were unemployed. Ten
patients received a pension due to asthma. The
majority of patients (75%) suffered from moderate
persistent asthma according to the classification
of the Global Initiative for Asthma [28]. The self-
management plans used to guide therapy were
based on symptoms in 39 patients and on PEFR
measurements in 24.

Asthma-related morbidity parameters, health ser-
vice utilisation, and lung function before and during
the 3-yr study period are shown in tables 6 and 7. The
results of the Friedman test for the comparison of all
variables at the four time points (1 yr before the study
and at 1, 2 and 3 yrs) were significant (pv0.001).
Comparison of data for 1, 2 and 3 yrs of follow-up
showed significant decreases in the number of days off
work or school, unscheduled visits to the primary care
physician and nocturnal awakenings, as well as

Table 3. – Self-management plan using peak flow to guide therapy

Controlled asthma, peak flow w70%
Patients will follow chronic asthma treatment indicated by his/her physician

Mild–Moderate asthma decompensation, peak flow between 50–70%
Patients will be trained to adhere to the following theraputic plan:
Use of short-acting b2-agonists for the control of symptoms when needed
Double dose of inhaled steroid for twice the number of days needed to return to baseline condition (e.g. if 3 days are

needed to return to the baseline condition, double dose of inhaled steroid should be maintained for 6 days)
Once the cycle is finished and the patient9s condition stable, return to programmed chronic treatment

Severe asthma decompensation, peak flow between 30–50%
Patients in this therapeutic group should adhere to the following treatment:
Use of short-acting b2-agonists for the control of symptoms when needed
Start a short-term course of oral steroids (prednisone 30–40 mg?day-1 or other steroids at equivalent doses). This

therapeutic plan should be maintained for twice the number of days needed to return to baseline condition
When oral steroid treatment is needed, patients should contact medical staff in 24 to 72 h for confirmation

Very severe asthma decompensation, peak flow v30%
Patients at this stage are at risk of sudden death, for this reason urgent treatment must be immediately instituted:
Short-acting b2-agonists for the control of symptoms as many times as needed, contact medical staff immediately or go

directly to hospital

Table 2. – Description of clinical symptoms according to
the degree of decompensation

Well-controlled asthma
Absence of cough or wheezing
Exercise can be performed easily
An extra dose of medication with rescue effect is rarely

needed
Mild–Moderate decompensation

Need to increase inhaled b2-agonists (w4–5 doses per
week), or

Asthma-related nocturnalawakenings, or
Suffering from respiratory tract infection and there is an

increase in the need for inhaled b2-agonists (rescue), or
Reduced exercise capacity

Severe decompensation
Very little improvement with conventional inhaler

(rescue medication), or
Dyspnoea increases despite therapeutic increase

Very severe decompensation
Sudden asthma attack, or
No response to medication with rescue effect, or
Dyspnoea associated with minimal effort (speech), or
Worsening of symptoms despite treatment indicated in

the red zone, or
Fainting, fear with feeling of imminent death

Table 4. – Self-management plan using symptoms to guide therapy

Controlled asthma
Patients will follow chronic asthma treatment indicated by their physician

Mild–Moderate asthma decompensation
Patients will be trained to adhere to the following theraputic plan:
Use of short-acting b2-agonists for the control of symptoms, when needed
Double dose of inhaled steroid for twice the number of days needed to return to baseline condition (e.g. if 3 days are

needed to return to the baseline condition, double dose of inhaled steroid should be maintained for 6 days)
Once the cycle is finished and the patient9s condition stable, return to programmed chronic treatment

Severe asthma decompensation
Patients in this therapeutic group should adhere to the following treatment:
Use short-acting b2-agonists for the control of symptoms when needed
Start a short-term course of oral steroids (prednisone 30–40 mg?day-1 or other steroids at equivalent doses). This

therapeutic plan should be maintained for a period of 10–14 days
When oral steroid treatment is needed, patients should contact his/her physician in 24 to 72 h for confirmation.

Very severe asthma decompensation
Patients at this stage are at risk of sudden death, for this reason urgent treatment must be immediately instituted:
Short-acting b2-agonists for the control of symptoms as many times as needed and go directly to hospital
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significant improvements in FEV1 (pv0.001). How-
ever, significant differences between the data obtained
at 2 and 3 yrs were not observerd. All patients (100%)
had inhaled steroids prescribed before and at the end
of the study. Conversely, there were no significant

differences in the percentage of patients using long-
acting b2-agonists or theophylline at baseline and at
the end of the study (57 versus 65% and 14 versus
6.3%, respectively). However, the percentage of
patients using oral steroids had decreased significantly
at the end of the study (22 versus 11%, pv0.05).

Discussion

A number of previous studies, including a con-
trolled trial conducted by the present authors9 group
[15], have demonstrated that training in asthma self-
management that involves self-monitoring by either
PEFR or symptoms appears to improve health out-
comes for adults with asthma, at least in the short
term [2–14, 16–27]. Training programmes which
enable people to adjust their medication using a
written action plan appear to be more effective than
other forms of asthma self-management [25]. How-
ever, the benefits of education programmes based on
self-management plans in the long-term follow-up of
asthmatic patients have yet to be determined.

To the present authors9 knowledge, there are only
two previous studies on the long-term follow-up of

Table 5. – Sociodemographic and clinical data

Patients n 63
Age yrs# 39.5¡1.93
Sex male/female n 19/44
Social status n

Very low 3
Low 33
Medium 23
High 4

Smoking habit n
Smoker 14
Nonsmoker 38
Exsmoker 11

Asthma severity} n
Mild 3
Moderate 47
Severe 13

#: mean¡SD; }: Global Initiative for Asthma classification
[28].

Table 6. – Healthcare utilisation, morbidity and lung function before and during the study

Before study During study

1 yr 2 yrs 3 yrs

Time lost from
work/school days

38.12¡61.83 (0–360) 15.13¡33.79 (0–180) 5.85¡17.92 (0–120) 4.25¡9.20 (0–30)

Primary care visits n 6.78¡5.96 (0–42) 2.44¡2.59 (0–12) 1.49¡1.81 (0–8) 1.29¡1.79 (0–10)
Emergency visits n

Primary care 1.67¡1.78 (0–8) 0.43¡1.04 (0–6) 0.24¡0.73 (0–4) 0.25¡0.93 (0–6)
Acute care hospital 0.79¡0.12 (0–6) 0.21¡0.60 (0–3) 0.21¡0.63 (0–3) 0.13¡0.38 (0–2)

Hospitalisations n 0.10¡0.30 (0–1) 0.016¡0.13 (0–1) 0.016¡0.13 (0–1) 0.016¡0.13 (0–1)
Nocturnal awakenings

n
120.43¡122.5 (0–360) 36.61¡65.56 (0–300) 20.48¡53.52 (0–300) 16.43¡47.99 (0–300)

FEV1 % pred 72.71¡19.50 (25–108) 78.55¡17.62 (36–112) 81.29¡18.89 (34–118) 83.23¡18.76 (31–121)
L 2.14¡0.68 (0.85–3.89) 2.30¡0.72 (0.98–3.97) 2.39¡0.75 (0.98–4.13) 2.42¡0.72 (0.85–4.13)

Data are presented as mean¡SD (range). FEV1: forced expiratory volume in one second; % pred: percentage of the predicted
value.

Table 7. – Morbidity and lung function parameters before and during the study

Before study During study

1 yr 2 yrs 3 yrs

Time lost from work/school days 5 (4–7) 3.5 (0–12) 0 (0–4.75) 0 (0–3.75)***,#

Primary care visits n 5 (4–7) 2 (1–3) 1 (0–2) 1 (0–2)***9#

Emergency visits n
Primary care 1 (0–3) 0 (0–0) 0 (0–0) 0 (0–0)
Acute care hospital 1 (0–1) 0 (0–0) 0 (0–0) 0 (0–0)

Hospitalisations n 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0)
Nocturnal awakenings n 60 (24–225) 10 (0–33) 4 (0–11) 0 (3–10)***,#

FEV1 % pred 76.50 (64.75–85.50) 81.50 (67.75–90) 85 (70–94.50) 85.50 (71.50–97)***,#

L 2.200 (1.715–2.562) 2.220 (1.805–2.715) 2.450 (1.850–2.850) 2.360 (1.885–2.282)***,#

Data are presented as median (interquartile range). FEV1: forced expiratory volume in one second; % pred: percentage of the
predicted value. Comparison of all variables at the four time points were significant (pv0.001). ***: pv0.001 for comparison at
1, 2 and 3 yrs; #: p=NS for comparison at 2 and 3 yrs (Friedman one-way analysis of variance).
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patients who have completed an asthma self-
management programme, both conducted in a rural
indigenous Maori community [29, 30]. Of the 69
paticipants who originally enrolled in the 6-month
"credit card" asthma self-management plan, 58 were
surveyed 2 yrs after completion of the programme and
47 after 6 yrs. Participants were surveyed using a
questionnaire and there was no further educational or
therapeutic involvement with the participants or
general practitioners by the research group. Although
patients were still experiencing reduced morbidity
from their asthma 6 yrs after the end of the self-
management programme, the benefits were less than
those observed at 2 yrs. Since these results were
achieved without any ongoing intervention, the
authors of the studies concluded that, to obtain
enduring benefits from asthma education pro-
grammes, reinforcement of self-mangement skills
seems to be an essential component of any follow-up
[29, 30].

The present study was designed to assess the impact
of a self-management education programme, pre-
viously found to be effective in a controlled trial [15],
coupled with educational reinforcement on the out-
come of adult asthma patients at 3 yrs. The participa-
tion rate, with 97% of the 65 patients taking part
during the 3-yr follow-up period, gives consistency to
the results obtained. Only two patients discontinued
the study, and for reasons unrelated to the pro-
gramme. When data recorded for the four time
periods (previous 12 months and at 1, 2 and 3 yrs)
were compared, a significant decrease in asthma-
related morbidity and improvement in lung function
was found. This finding indirectly indicates that
improvement in the patient9s condition is highly
significant at 1 yr. After this period, although further
reduction in the number of emergency visits and
hospitalisations did not occur, lung function and
other morbidity parameters, such as number of days
lost from work or school, unscheduled visits to the
primary care physician and asthma-related sleep
disruptions, showed significant improvement at
2 yrs. It is interesting to note that the benefits of the
self-management education plan appeared to be
sustained and remained unchanged at 3 yrs. More-
over, the fact that all patients had inhaled steroids
prescribed and that a reduction in the use of this
medication, as well as of inhaled b2-agonist and oral
theophylline, was not observed suggests that the
improvement in morbidity noted in this study was
related to improved compliance rather than increased
prescribed doses of these agents. Moreover, that
beneficial results were obtained in the present study
despite quite different thresholds for intervention
being used compared to other studies further reflects
the fact that it is the concept rather than the detail
that works, and this reinforces the hypothesis that
giving control to the patient enhances compliance.
Better control of asthma symptoms related to the
effectiveness of the asthma self-management educa-
tion plan is reflected also by a significant decrease in
the number of courses of oral steroids needed during
the study period. The benefits obtained from the self-
management education programme were similar for

patients using peak flow monitoring or clinical
symptoms alone, which further emphasises the impor-
tance of active individualised educational reinforce-
ment at follow-up.

However, some potential disadvantages of the
"before and after" nature of the study design and the
potential areas of bias, including the lack of a control
group, selection bias, use of retrospective data,
Hawthorne effect and the influence of greater dedica-
tion on the part of the physician resulting in better
treatment and follow-up, merit discussion. The pre-
sent study was carried out in a group of consecutive
patients attending the outpatient asthma clinic with a
stable clinical condition during the 4 weeks prior to
inclusion in the study but who, nevertheless, had used
different healthcare services during the last year on at
least one occasion due to an asthma exacerbation
episode (the majority of the patients suffered from
moderate persistent asthma). From a clinical and
sociodemographic point of view, the study population
was representative of the healthcare demand of the
asthma population visited in routine daily practice.
Data on asthma-related hospital admissions and
emergency department visits are recorded in a sys-
tematic and centralised manner in all medical records,
and other asthma morbidity parameters are included
in the data collection form for asthma patients. In
respect of "recall" of sleep disturbance (nocturnal
awakening), at the time of the study design, asthma
patients with positive morbidity data had outpatient
visits scheduled at 3-month intervals and the presence
of any mobidity indicator was recorded in the
patients9 medical records. Accordingly, "recall" of
sleep disturbance may be expected to be reasonably
accurate.

The initial benefits of the programme remaining
unchanged at 3 yrs may be explained by closer control
of patients, better adherence to medication associated
with the person9s knowledge of being under study or a
more rational therapeutic approach due to better
control of asthma symptoms. With regard to the lack
of a control group, it may be argued that, in a
previous controlled trial with a similar design but of
shorter duration [15], it was found that closer control
of patients in the absence of asthma education was not
associated with benefits in terms of use of healthcare
services, lung function or medication use. Data from
others have shown that the benefits of asthma
education programmes without reinforcement strate-
gies decrease over time [30]. In the present study,
educational reinforcement was delivered annually,
and, under normal conditions, clinical practice
guidelines recommend follow-up visits scheduled at
3–6-month intervals. Conversely, benefit is unlikely to
be due to greater use of medication related to closer
control or follow-up of patients given that, at study
entry, patients had had their asthma stabilised and
data on drug use at the end of the study showed a
significant decrease in the use of oral steroids and no
significant changes in the use of the remaining classes
of drugs. For these reasons, benefits associated with
the asthma education programme coupled with
regular reinforcement can reasonably be considered
the consequence of behaviour changes and an increase
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in adherence to medication regimens induced by all
measures included in the education programme that,
on the one hand, allow the patient to act without
delay in the case of exacerbation their asthma, and, on
the other, contribute to making the patient less
vulnerable to different factors that favour the devel-
opment of asthma exacerbation episodes over the
time-course of the disease.

In conclusion, an asthma self-management pro-
gramme coupled with an annual educational inter-
vention was effective in decreasing morbidity,
improving lung function and decreasing consump-
tion of oral steroids during a follow-up period of
3 yrs. However, larger-scale studies are needed to
confirm the effects of patient education on long-term
asthma morbidity. The self-management advice con-
tained in management plans for adult asthma should
be updated and potential deficiencies corrected in
accordance with the results of recent major trials and
evidence-based recommendations [31–33]. In this
respect, definition of the daily effective dose of inhaled
steroids for long-term treatment [34, 35], use of long-
acting b2-agonists rather than doubling the dose of
inhaled steroids [36, 37] and the development of
combination inhalers [38] and add-on therapeutic
strategies [39, 40] warrant further investigation.
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