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Summary The development of self-management plans arose as clinicians tried to
design better methods by which they could deliver asthma care and reduce the sig-
nificant mortality and morbidity associated with this disease. The basic principles
that resulted have been widely endorsed, and self-management plans are now rec-
ommended in the long-term management of adult asthma. Self-management plans
essentially focus on the early recognition of unstable or deteriorating asthma, by
monitoring peak flow or symptoms. Through the use of written guidelines, patients
are then able to determine when it is necessary to adjust therapy or obtain medical
assistance.

There is now convincing evidence that the use of self-management plans by patients
with asthma leads to a marked reduction in morbidity and a reduced requirement
for acute medical treatment including hospital admissions. Recent research has also
clarified many of the different issues concerning their structure and implementation.
In some respects the skill in the use of the asthma self-management plan system of
care is the ability to modify the standard plans to meet the particular needs of the
individual asthmatic patient, including their preferences.
© 2003 General Practice Airways Group. Published by Elsevier Ltd. All rights reserved.

Introduction

It is intriguing to reflect that the first pilot study
of an asthma self-management plan was published
less than 15 years ago [1]. Since then this system
of care has become widely accepted, such that
national and international guidelines currently
recommend this approach in the long-term man-
agement of adult asthma [2—4]. This acceptance
has been based on the demonstration of the effi-
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cacy of this system of care, a better understanding
of the groups of asthmatics who might benefit
most from their use, and determination of the key
components of the different plans that have been
used. In this report we review 12 issues relevant to
the asthma self-management plan system of care
which provide the basic knowledge required for its
optimal use in primary care.

Basic principles

The term asthma self-management plan system
of care refers to the process whereby individual
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Table 1 The basic principles of adult asthma self-management.

1. The need for objective self-assessment of asthma severity, with the educated interpretation of key
symptoms and peak flow recordings

2. The use of regular inhaled corticosteroids and ‘‘as required’’ beta agonists for the long-term treatment
of asthma; the use of systemic corticosteroids, high dose inhaled beta agonists, and medical review for
severe asthma

3. The integration of self-assessment and self-management with written guidelines for both the long-term
treatment of asthma and the treatment of acute severe asthma

asthmatic patients make changes to their treat-
ment in response to the recognition of changes in
the severity of their asthma in accordance with
predetermined guidelines. As a result, this process
involves the integration of self-assessment and
self-management and incorporates written guide-
lines for both the long-term treatment of asthma
and the treatment of severe asthma attacks, as
summarised in Table 1.

Standard prototype plan

The standard asthma self-management plan based
on the above principles is shown in Table 2. The
first two stages provide guidelines for the regular
long-term treatment of asthma. The instruction to
vary the dosage of inhaled corticosteroid treatment
in a stepwise manner in accordance with changes in
asthma severity is supported by evidence that this
approach is effective and can be followed without
difficulty by asthmatic patients [5]. The third and
fourth stages provide guidelines for the patient to
recognise the development of severe asthma and to
start intensive treatment in an attempt to prevent
a life-threatening attack. Thus, self-management
plans can be considered to provide practical guide-
lines in which the recommendations for acute se-

Table 2 Adult asthma self-management plan: what to do and when.

Step Peak flow Symptoms Action

1 80—100% best Intermittent/few Continue regular inhaled
corticosteroids; use inhaled beta
agonist for relief of symptoms

2 <80%—85% best Waking at night with asthma;
increasing �-agonist use

Increase the dose of inhaled
corticosteroid or start if not currently
taking

3 <60—70% best Beta-agonist use >2 hourly; increasing
breathlessness

Start oral corticosteroids and contact
a doctor

4 <40—50% best Severe attack of asthma; poor
response to �-agonist

Call emergency doctor or ambulance
urgently

At all stages, take inhaled beta agonist for relief of symptoms.

vere and chronic persistent asthma can be brought
together within the framework of one system.
The basic structure of this standardised proto-
type plan has been used in most studies which
have assessed the efficacy of this form of care
[1,6—13].

Different versions available

Modified versions of the above prototype plan have
been widely promoted by a number of organisa-
tions including the National Asthma Campaign (UK)
(Fig. 1), and the New Zealand Asthma and Respi-
ratory Foundation (Fig. 2). These systems include
both a detailed and brief (credit card) version of
the four step management plan outlined in Table 2.
The detailed version provides considerable informa-
tion for the patient with respect to guidelines for
recognising deteriorating asthma and the appropri-
ate therapeutic responses. No fixed peak flow per-
centages are recommended, to enable doctors to
vary the levels at each stage for which treatment
guidelines are made according to the requirements
of individual patients. The ‘‘credit card’’ version
of the plan has been designed to provide a ‘‘simple
reminder’’ which can be carried by the patient or
kept with a peak flow meter.
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Figure 1 Asthma self-management plan promoted by National Asthma Campaign (UK). Booklet 7: ‘‘self-management
and peak flow measurement’’.
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Figure 2 The New Zealand Asthma and Respiratory Foundation asthma self-management plan.
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Individual patient requirements

In providing these specific plans it needs to be
stressed that the requirements of individual asth-
matic patients will vary considerably and as a
result no single plan is likely to be suitable for
every patient. Certain features may need to be
varied, depending on the needs of the patient for
whom the plan is developed. These features in-
clude the amount of detail provided, the number
of stages used, the specific drug treatment rec-
ommended at each stage, and the precise level
(or range of levels) of peak flow (whether pre- or
post-bronchodilator) at which patients are advised
to modify therapy or seek medical assistance. Many
of these issues are discussed below. In some re-
spects the skill in their use is the ability to modify
the standard plans to meet the particular needs of
the individual asthmatic patients, including their
preferences.

Peak flow levels

Several different levels of peak flow have been used
to designate the different stages of asthma sever-
ity. For example, in the situation of severe asthma
requiring oral steroids and medical review, values
ranging from 50 to 70% of personal best or predicted
peak flow have been recommended [1,6—10,12,13].
While the use of personal best, rather than pre-
dicted peak flow levels is now recognised as prefer-
able for reference values, the absolute percentage
levels to be used at each stage remain uncertain
[14].

This uncertainty includes whether the lowest
value on a single day should be used or a certain
value over two consecutive days; whether the peak
flow values should be pre- or post-bronchodilator;
and whether values should be restricted to a certain
time of day such as in the morning. With respect to
the number of days, it has been shown that similar
changes in treatment result from the use of 60% of
personal best on 2 days when compared with 50% of
personal best on 1 day, taking into account the time
of day and prior use of medication [14]. This study
also suggests that pre-bronchodilator morning peak
flows were the most sensitive measure of asthma
control, although in the situation of severe asthma
requiring the frequent use of beta agonist ther-
apy, it is not possible to obtain pre-bronchodilator
peak flow recordings. Likewise in the situation of
severe asthma it may be necessary to measure the
peak flow repeatedly during a 24 h period, rather
than limit the measurements to a single morning
recording.

One approach which addresses many of these is-
sues is to recommend pre-bronchodilator morning
peak flow recordings as a routine, with compar-
isons being made with the best previously achieved
morning pre-bronchodilator value. The frequency
of recordings would then be increased in the sit-
uation of severe asthma. Rather than set a single
level at each stage of severity, a range of peak flow
values is provided at each level; for example, for
severe asthma requiring medical review and oral
steroids, the patient recognises this stage when the
peak flow falls to less than 70% of previous best,
and should have taken action before the peak flow
falls to 60% of best (Table 2).

Peak flow versus symptoms (or both?)

Similar efficacy has been demonstrated with the
use of ‘‘symptoms only’’ compared with ‘‘peak
flow only’’ plans, in terms of the proportion of
subjects requiring unscheduled visits to the doctor,
emergency room treatment or hospital admission
[13,15]. This would suggest that either system
of monitoring may be used to enable patients to
recognise poor asthma control. However, there is
data to indicate that in the situation of an attack
of asthma, most patients prefer the use of both the
peak flow and symptoms, rather than one means
of monitoring their control [9]. This would suggest
that patients should be offered both peak flow and
symptom-based methods of assessment if feasible.

Which components of the plan contribute
to its efficacy?

It has been difficult to determine which components
of the plan lead to the clinical improvement, as
the different features of the plan are so closely re-
lated. The evidence to date suggests that it is likely
that the clinical efficacy is due to improved com-
pliance, which is a result of the close integration of
self-assessment with treatment. In support of this
view, the Finnish study reported that similar doses
of inhaled corticosteroids were prescribed before
and after the introduction of the self-management
system, despite a marked improvement in asthma
control resulting from the use of the plan over a
12-month period [6]. This would suggest that the
improvement in morbidity observed was primar-
ily related to improved compliance, rather than
an increased prescribed dose of inhaled corticos-
teroid therapy. This interpretation is supported by
the Norwegian study in which the use of a guided
self-management plan system of care resulted in



Copyright General Practice Airways Group
Reproduction Prohibited

24 S. Holt et al.

a marked improvement in compliance with inhaled
corticosteroid therapy [16]. Utilising a measure
of corticosteroid inhaler compliance based on the
ratio of dispensed to prescribed therapy over a
12-month period, the median compliance in the
self-management group was 82% compared with
55% in the control group. This greater level of com-
pliance was associated with an improved clinical
outcome [11] and was cost-effective [17].

In other studies, there was data to suggest that
the patient’s self-assessment of asthma severity has
enabled determination of the required dose of in-
haled corticosteroid therapy. This view is supported
by the observation that patients enrolled in a num-
ber of the studies were previously taking inhaled
corticosteroids and that with regular assessment as
a result of the use of a management plan, their
inhaled corticosteroid dose was appropriately in-
creased, with a resulting improvement in asthma
control [1,7,12].

Amount of detail

Patients with asthma prefer simpler as opposed to
more detailed plans. This is illustrated by the se-
ries of the studies of the use of the credit card
plan, which provides simplemanagement guidelines
based on the assessment of asthma severity, printed
on a small plastic card the size of a credit card. In
these studies the participants expressed a prefer-
ence that the plan should not be bigger or present
more detail, suggesting that complicated plans may
not necessarily be suitable for general use [9,18].
Indeed there is a need for the development of sim-
pler plans including two stage plans which provide
simple instructions on when the patient should seek
urgent medical care in the situation of a severe ex-
acerbation of asthma.

How are plans used by patients?

It has been possible to obtain some understanding
of how patients use their self-management plans
from some of the published studies. In the 12-month
Finnish study of a standard prototype plan, the in-
struction to double the dose of inhaled corticos-
teroid when the peak flow fell to <85% was fol-
lowed on 62% of occasions [6]. On most of these
occasions, the inhaled corticosteroid was increased
during the first day on which the peak flow values
fell, and the patients maintained the higher dose
for at least 1 week. After doubling the inhaled cor-
ticosteroid, the peak flow values slowly returned
towards the previous level, followed by a later im-

provement in symptoms. With respect to the in-
struction to start oral corticosteroids when the peak
flow fell to <70%, this was followed on 77% of occa-
sions. Interestingly, adherence to self-management
instructions was strongly related to the severity of
symptoms of asthma, with a 29, 61, 79 and 100%
adherence with associated symptom scores of 0, 1,
2 and 3, respectively.

In one of the studies of the ‘‘credit card’’ plan
undertaken 2 years after the initial clinical trial was
completed, only 35% of patients reported that they
monitored their peak flows more than once a week
when stable, whereas 81% recorded their peak flows
during a severe attack [18]. The corresponding pro-
portion of patients who referred to their plans in
these situations was 13 and 58%, respectively.

Incorporation of other medications

The currently used asthma self-management plans
were developed at a time when inhaled corti-
costeroids and short-acting beta agonist drugs
were the standard medications used in the rou-
tine long-term management of asthma. Since then
long-acting beta agonist drugs have been increas-
ingly used, administered together with inhaled
corticosteroids either as separate inhalers or from
combination devices. As a result long-acting beta
agonist drugs are now recommended at Step 3
of the guidelines when asthma is not adequately
controlled with inhaled corticosteroids in doses be-
tween 200 and 1000 �g per day of BDP or equivalent
[2—4].

Recently a prototype asthma self-management
plan system of care has been developed with the
combination budesonide/formoterol inhaler (Sym-
bicort) as outlined in Table 3. The abstract of a
study investigating this system suggested that it
had a similar efficacy to the standard regime in
which a fixed dose of Symbicort (two puffs twice
daily) was used [19]. From this preliminary data
it can be deduced that the benefits of an asthma
self-management plan incorporating long-acting
beta agonists may not be as substantial as the
traditional regimes; alternatively it could be sug-
gested that the use of a long-acting beta agonist
does not preclude the use of this self-management
plan system of care.

Efficacy

Despite the consensus on both the necessity and the
principles underlying the development of asthma
self-management plans, it is only recently that
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Table 3 Management plan incorporating adjustable dosing of combination inhaled corticosteroid/long-acting
beta agonist inhalera.

Adjustment
(inhalations bd)

Criteria

Initial step down (judged by the
investigator)

2 to 1 Patient felt asthma well controlled and in the
previous 7 days had met both of the following:
Reliever medication ≤2 times
No night-time awakening due to asthma

Step up (judged by the patient) 1 to 4 Two consecutive days/nights with:
Reliever medication used ≥3 times during day, or
Night-time awakening due to asthma, or
Morning PEF <85% mean baseline value

Step down after 7 or 14 days of
step-up treatment (judged by
the patient)

4 to 1 Last two consecutive days/nights with:
No more asthma symptoms than before the
worsening, as judged by the patient, and
No reliever medication used, and
No night-time wakening due to asthma, and
Morning PEF ≥85% mean baseline value

PEF: peak expiratory flow.
a Symbicort: budesonide/formoterol combination inhaler.

their efficacy has been clearly established. The best
assessment of their efficacy can be obtained from
the recent systematic review of 24 randomised
controlled trials of asthma self-management and
education [20]. The meta-analysis of these studies
identified that written action plans led to a reduc-
tion in hospitalisation for asthma, requirement for
emergency room visits and nocturnal asthma. The
impressive feature of this analysis was the magni-
tude of the improvement, with, for example, the
risk of being hospitalised being reduced by over
40% (Table 4). In addition, there is recent evidence
that the use of a self-management plan system of
care reduces the risk of mortality [21,22]. These
findings form the basis for the recommendation
that asthma self-management plans are used in
the management of adult asthma, representing an
optimal system of care. It should be noted how-
ever that for the maximum benefit of this approach

Table 4 Relative risk of requirement of medi-
cal services and morbidity with the use of asthma
self-management plan system of care.

Odds ratio 95% CI

Hospital admission 0.58 n/a
Emergency room visits 0.55 0.39—0.77
Unscheduled doctor visits 0.57 0.40—0.32
Days off work 0.55 0.35—0.79
Nocturnal asthma 0.53 0.39—0.72

to be maintained long-term, regular follow-up is
required [23].

Benefits for specific patient groups

There is emerging evidence to suggest that cer-
tain asthmatics may benefit more than others from
this system of care. In particular, it is recognised
that the greatest benefit is likely to be obtained
in patients with chronic severe asthma, and that
compliance is likely to be a major problem in pa-
tients with mild asthma. This is reflected in pat-
terns of use in countries such as Australia, where
the use of management plans has been strongly pro-
moted in clinical practice, and where around three
in eight adult patients with mild asthma have an
action plan, increasing to five in eight with severe
asthma [24]. The following serves as a guide for the
use of self-management plans according to asthma
severity.

In mild asthma, an initial period of assessment
with recording of asthma symptoms and peak flow
rates is recommended, to educate the patient to
recognise changes in asthma severity, to identify
those with a poor perception of asthma sever-
ity, to determine the best recorded peak flow
values, and to monitor the response to the in-
troduction of prophylactic therapy. Following this
initial period, it would be possible to develop an
asthma self-management plan which provides pa-
tients with simple written instructions as to when
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to seek medical help in the situation of a severe
asthma attack. The regular use of a more detailed
self-management plan is not recommended at this
stage, as it is unlikely to lead to a major improve-
ment in asthma control [25]. Furthermore, it is
unlikely to be undertaken by the patient, even if
recommended. An alternative approach is for pa-
tients with mild asthma to have a simple regimen
in which the dose of inhaled corticosteroid ther-
apy is adjusted by the physician at clinic visits, an
approach which may be easier to follow [26].

In patients with moderate to severe asthma, a
similar period of assessment is recommended for
the same reasons as in mild asthma, and to allow
for the development of a more detailed three or
four stage asthma self-management plan. It is rec-
ommended that the amount of detail included will
depend on the requirements of the patient and
the degree of medical supervision that is deemed
to be necessary. Patients should be advised to
use the plan preferentially during periods of un-
stable asthma rather than during periods of good
control. Patients who are identified as being poor
perceivers of asthma severity on the basis of symp-
toms alone are particularly encouraged to use such
a self-management plan system of care.

For patients with high risk asthma, for example,
those with a recent hospital admission or known
brittle asthma, the regular use of peak flow mon-
itoring and recording of symptoms in association
with an asthma self-management plan can be rec-
ommended, together with intensive medical and
nursing supervision.

Finally, mention should be made of the evidence
that the implementation of this system of care does
not necessarily need to be undertaken by a medi-
cal practitioner. There are now a number of stud-
ies which indicate that primary responsibility for
the introduction and supervision of this system can
be undertaken by a nurse practitioner, working in
partnership with a medical practitioner [11,13,27].
This illustrates that whatever plan is employed, it
needs to reflect the medical practice, resources and
health care system of the community in which it is
introduced and must be tailored to meet the spe-
cific needs of individual patients.
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