The role of written action plans in childhood asthma
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Purpose of review

The aim of this article is to examine the evidence for the effectiveness of a written action
plan as an important element of guided self-management and to identify key features
associated with its effectiveness in children and adolescents.

Recent findings

Various written action plans are available for use; however, few have been specifically
designed or validated for children. Strong, but limited pediatric evidence confirms that
the addition of a written action plan to guided self-management education significantly
improves outcome. Use of daily controller medication, with no step-up therapy other
than as needed inhaled B2-agonist, best prevents asthma exacerbations. Symptom-
based appear superior to peak-flow based written action plans. The paucity of pediatric
trials does not permit the identification of other keys features that enhance the
dispensing of written action plans by healthcare professionals or uptake of
recommendations by children, adolescents and their parents.

Summary

Written action plans are effective tools to facilitate self-management. While step-up
therapy is not superior to daily controller medication, symptom-based are superior to
peak-flow based action plans for preventing exacerbations, other keys features
associated with effectiveness have yet to be identified.
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tioned. In adults, less intensive asthma education [15]
or the omission of regular medical review [16] resulted
in more acute care visits than with optimal guided man-
agement. Since a reduction in some elements of self-
management is associated with less impact, the benefit
provided by the use of WAP deserves to be clarified [17].
In an adult Cochrane review comparing guided self-
management to usual care, the magnitude of effect
appears smaller in interventions without, compared to
those with, an action plan [2]. An adult trial, however,
failed to show any difference between verbal and written
action plans [18]. Clearly, there is a need to examine the
benefit conferred by a WAP in head-to-head comparisons
to address the following questions: What is the individual
contribution of the WAP to the overall benefit of guided
self-management? In the absence of the other elements
of self-management, does the provision of a WAP confer
any advantages? In children and adolescents, what
elements of the format and content are essential? Should

the WAP be modified according to the age of the child or

Introduction

T'o achieve optimal control of asthma symptoms, patients
with asthma should know how to prevent and manage
deteriorating symptoms and acute exacerbations [1].
Guided self-management, which includes asthma edu-
cation, regular medical review, self-monitoring, and writ-
ten action plan (WAP), clearly reduces asthma morbidity
[2]. In adults, a reduction by one-third or more has been
shown in hospital admissions, acute care visits, missed
days of work and night awakenings [2]. Only more
recently, has self-management education been proven
effective in children, with improvement in lung function
and feelings of self-control and reductions in emergency
department visits and school absenteeism [3]. Such find-
ings have reinforced the universal recommendation of
providing a WAP to all individuals affected with asthma
[1,4-7]. Yet, although 65% of parents have discussed with
their physicians an individual management plan for their
child [8], national and international surveys reveal that

fewer than 20% of patients have received a WAP [9-14].

While comprehensive self-management education
undoubtedly reduces asthma morbidity, the contribution
of cach element to the overall benefit has been ques-
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for different settings?

The objective of this review is to examine the evi-
dence for effectiveness for the independent contri-
bution of a WAP as an important element of guided
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self-management and to identify key content and format
features of the plan associated with effectiveness in
children and adolescents.

Methods

We conducted a literature search of Medline, EMBASE,
and CINAHL, the Cochrane Library and Google between
1980 to December 2007 with the following keywords:
(educatx OR self-manag* OR action planx OR written
action planx OR treatment plan¥ OR written treatment
planx OR self care OR discharge planx OR written
discharge planx OR management planx) AND (childx
OR paediatx OR pediatx OR infant OR toddler OR
young OR school).

Definition of written action plan

Written action or self-management plans are a set of
written instructions intended to stay in the hands of
patients to assist in the management of a condition.
The definition of a WAP for asthma has evolved over
recent years from a document intended to deal primarily
with asthma deterioration to one detailing instructions
regarding daily preventive management to maintain
asthma control; when and how to modify medications
in response to worsening asthma; and when and how to
access the medical system in response to worsening
asthma [1]. The increasing recognition of daily preven-
tive therapy as the most effective means to curtail
exacerbations has appropriately shifted the focus to pre-
ventive management. To be enacted, the WAP must
include a self-assessment component. Finally, the action
plan should be individualized to the patient’s asthma
severity, control, and treatment. This individualization
is also important to the patient as it increases the confi-
dence in, and perceived efficacy of, the action plan [19].
As poor physician/patient communication can impair care
[20°], there is evidence that increased time spent on
asthma education (from 15 to 30% of the consultation)
is associated with greater adherence to medications (from
less than 50 to 100%) [8]. In this context, the WAP may be
seen as a simple tool to standardize and enhance the
retention of the information communicated between
healthcare professionals and patients, thus maximizing
guided self-management.

Review

We address six themes that are relevant to the discussion of
written action and their role in the management of child-
hood asthma namely the independent contribution
of WAPs as add-on or single intervention of guided self-
management; instructions recorded on the WAP; prefor-
matted WAPs; key features of an effective WAP; key
features to increase the delivery of WAPs by healthcare
professionals; and provision of a WAP in different settings.

Independent contribution of written action
plans to guided self-management

Two systematic reviews of randomized controlled trials
have examined the independent contribution of a WAP
to asthma self-management with regards to adherence to
treatment and health outcomes [21,22]. Toelle and col-
leagues [22] identified three adult trials comparing the
provision or not of a WAP. In one study [23], canister
weighting of inhaled steroids did not identify any group
difference in compliance, although use of the peak-flow
based WAP was associated with a reduction in emergency
department visits. Other studies [24,25] failed to consist-
ently measure adherence in both groups, but reported an
increase in perceived self-efficacy [25]. With no meta-
analysis because of inconsistencies in reported outcomes,
it remains unclear if a WAP improves adherence, asthma
control, lung function, or healthcare utilization in adults.
In pediatrics [21], only one trial compared the provision of
a WAP to no WAP with all co-interventions, namely
asthma education and therapy, remaining similar [26].
This 3-month randomized controlled trial included
68 children aged 5-12 years with mild to moderate
asthma who were recruited from an outpatient setting.
The provision of a peak-flow based WAP significantly
reduced the number of acute care visits, school days
missed, nocturnal awakenings, and symptoms compared
to the control group. The strength of the associations
raises no doubt as to the independent contribution of a
WAP as key element of guided self-management edu-
cation in these children. Yet, with only one pediatric trial,
the study must be replicated in preschool-aged children
and adolescents, in different settings and with other types
of action plan to examine the generalizability of findings.
Of note, those four trials examined the efficacy of the
WAP when provided along with other components of
guided self-management namely, asthma education
[23,25], regular medical review [24], or both [26]. To
our knowledge, no trial has examined the use of a WAP as
sole intervention to improve adherence and health out-
comes [21]; a pediatric study in progress may shed more
light on this issue in the near future [27].

Instructions recorded on the written action
plans

The efficacy of the WAP depends not only on the uptake
but also on the validity of recommendations. Although a
detailed review of asthma management is beyond the
scope of this review, the structure of the WAP must allow
the recording of effective therapeutic recommendations.

Preventive maintenance management

National and international guidelines recommend the
use of daily controller medication for all children with
asthma, with the exception of those with very mild
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intermittent asthma. The increasing importance of
recording daily preventive management on a WAP is
underlined by the following two observations. First, over
the past 10 years, the trend of guidelines has clearly
evolved towards recommending earlier daily treatment
for patients with milder asthma [1]. Indeed, we now
recognize that many atopic children with apparent
intermittent exacerbations may have unrecognized mild
persistent asthma and are thus at risk for permanent
airway limitation due to airway remodeling [28]. Sec-
ondly, strong evidence has identified maintenance
inhaled steroids as the most effective therapy not only
to improve asthma control but also to prevent airway
remodeling [28] and asthma exacerbations [29-31].

Step-up therapy during exacerbation: fast-acting
bronchodilator

All children with asthma should receive a prescription
and instructions for use of a fast-acting bronchodilator as
relief medication [1]. The preferred bronchodilators are
clearly inhaled fast-acting B2-agonists such as albuterol
and terbutaline. They are best administered as needed
rather regularly [32], with metered-dose inhaler with
spacer rather than nebulizers, even for young children
[33]. The recommended home dosages are two to four
puffs of 100 wg albuterol (or equivalent) every 4h, if
needed [1]. In case of severe deterioration, some may
feel comfortable recommending a higher dose or fre-
quency before an urgent medical visit.

Dose doubling of inhaled steroids

Despite its popularity, increasing the dose of inhaled
steroids during exacerbations has not been shown
superior to continuing the maintenance dose in both
children or adults [34-36]. In adults receiving combi-
nation therapy with inhaled steroids and formoterol, the
use of adjustable (SMART) therapy appears as a prom-
ising option [37]. This strategy has yet to be tested in
children, although an undefined number of adolescents
aged 12 years and above may have been included in adult
studies. Consequently, at present, increasing the dose of
inhaled steroids is not indicated as a means to step-up
therapy during exacerbations.

Oral steroids

While oral steroids are generally recommended in the
home management of asthma deterioration in adults
[1,38], the evidence supporting such practice in pediatrics
is weaker. The home administration of oral steroids at the
onset of deterioration was originally tested in a nonran-
domized controlled trial of children, published in the
1980s [39] when optimized treatment was far from
current standards. The nonrandomized design, patient
self-selection into treatment groups, and use of suboptimal
co-interventions such as oral orciprenaline, raised serious
questions about the efficacy of this strategy in the current
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therapeutic context. In the few subsequent randomized
trials testing this strategy in children, the efficacy of oral
steroids initiated at home have yielded conflicting results
[40,41]. Moreover, the safety of this procedure has yet to be
examined. In view of the possible association between the
fatal varicella and oral steroids [42-45], it is prudent to
recommend that all asthmatic children be adequately
vaccinated, particularly for varicella if susceptible. Because
of the potential for abuse, it appears safe to recommend the
prescription of only one short course of oral steroids at a
time, with no refill, and a repeat assessment after each
utilization. Before recommending parent-initiated oral
steroids to curtail exacerbations, physicians should care-
fully weigh the risks and benefits, particularly in young
children who have not completed their immunization
schedule and in whom the efficacy of this strategy remains
controversial [41,46]. Moreover, the real-life application of
strategy remains difficult due to the reluctance of treating
physicians to prescribe [46] or for children to take [47], the
oral steroids preparation, even if prescribed as part of a
written action plan.

Preformatted written action plans

Clearly, the delivery of written self-management plans
requires additional time and effort on the part of phys-
icians, particularly so when the instructions are hand-
written on a blank piece of paper. Indeed, two reasons
raised by healthcare professionals for not providing WAPs
are lack of time and unavailability of WAP during visit
[10]. To our knowledge, there are no trials comparing the
efficacy of a WAP written on a blank sheet of paper or on a
preformatted document. In theory, use of preformatted
WAPs should contribute to harmonize practice and facili-
tate its delivery. Although most health professionals
recognize the purpose of self-management plans, they
have limited knowledge as to what to include to optimize
communication with patients.

Key features of an effective written action plan
Adult trials

Few studies have focused on identifying the key
elements of an effective action plan. In a systematic
review of randomized controlled trials, Gibson and
Powell [38] reported three elements of a self-manage-
ment plan associated with favorable outcomes in adults:
use of two to four steps; treatment of exacerbations
with inhaled and oral steroids; and peak flow monitoring
using personal best values. The aggregated trials com-
pared the use of action plans as part of comprehensive
self-management programs that included self-monitoring
and regular medical review with usual care alone. It
therefore remains unclear whether the improved out-
comes were due to the format of the self-management
plan per se, the recommended management, the asthma
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education and medical review, or their combination. In a
second Cochrane review [22] that aggregated five trials,
symptom-based were superior to peak-flow based plans
for reducing unscheduled medical visits but not for pre-
venting acute care visits and oral steroid courses, where
discordant findings were observed between studies. The
authors concluded that there was insufficient evidence to
demonstrate the superiority of symptoms or peak-flow
based action plans.

Pediatric trials

A Cochrane review of pediatric randomized controlled
trials compared the efficacy of different types of plans to
identify the key elements of an effective action plan
[48°]. Only four trials [49-52] were identified, all com-
paring symptoms to peak-flow-based WAPs, with
other co-interventions remaining similar. These trials
focused on school-aged children, with one study includ-
ing adolescents [52]. Patients were recruited from
primary [52] or secondary [49-51] care outpatient set-
tings, and presented with a whole spectrum of asthma
severity. Children assigned to a symptom-based plan had
a 27% lower risk of exacerbations requiring an acute care
visit (Fig. 1). The effect was large as only nine children
needed to receive a symptom-based plan to prevent one
acute care visit. Symptom monitoring was preferred by
children, with no clear parental preference. Children
assigned to peak flow-based action plans experienced
less symptomatic days (by a half day per week) over those

managed with a symptom-based plan. While the authors
concluded that there was a superiority of symptom-based
over peak flow-based WAP for preventing acute care visits,
they raised caution in the interpretation of these findings.
Indeed, whether the observed superiority is conferred by
greater adherence to the monitoring strategy, carlier
identification of deteriorations, or lower threshold for
presentation to acute care settings, remains to be deter-
mined. Clearly, the use of symptom-based WAP is effec-
tive in pediatrics and should probably be preferred.

The design of these trials did not allow for the head-to-
head comparison of other features in terms of format or
instructions. These effective WAPs, however, shared
similar characteristics: they generally had three steps,
identified by street light colors (green, yellow, red), using
similar wording for step identification. Whether these
action plans would be enhanced by a more sophisticated
design with pictorial features, a validated asthma control
instrument or nonpharmacological recommendations
remains to be determined.

Characteristics of existing written action
plans

A huge number of preformatted pediatric WAPs are
available for use. Those that have been recommended
by international and national guidelines can generally be
found on several websites. In addition, many institutions

Figure 1 Pooled relative risk of children who experienced at least one exacerbation requiring an emergency room visit for asthma
(one count per patient) comparing use of symptom-based to peak-flow based written action plans

Study Symptom-based WAP  Peak-flow-based WAP RR (fixed) RR (fixed)
nfN nfN 95% CI 95% ClI

Daily peak flow

Yoos 2002 % 1028 28/57 —— 0.73[0.41,1.28]

Letz 2004 . 0/25 0/25 Not. estimable

Wensley 2004 %' 11/45 11/44 —_—— 0.98[0.47, 2.02]

Subtotal (95% C1) 98 126 R 0.82[0.53, 1.28]
Peak-flow when symptomatic

Charlton 1990 127 14/19 —— 0.55[0.33, 0.84]

Yoos 2002 % 10/28 26(55 —_—— 0.76 [0.43, 1.34]

Subtotal (95% Cl) 55 74 ~efE— 0.66 [0.44,0.97]

Total (95% CI) 153 200 -‘- 0.73 [0.55, 0.99]

0.5 1 2 5

Favours symptom WAP  Favours-PF-based WAP

Trials are stratified according to the recommended peak flow monitoring namely daily or only when symptomatic. The width of the horizontal line
represents the 95% confidence interval around the point estimate (black square). The size of the point estimate represents the relative weight (%
weight) of each trial in the pooled summary estimate (diamond). The vertical line is the line of no effect (relative risk = 1.0). Reproduced with permission

[48°°].
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or organizations worldwide have designed their own
action plan. Acknowledging that a comprehensive review
of all existing action plans is impossible, some examples
have been referenced hereafter [53-66]. The over-
whelming majority of WAPs have three color-coded steps
with relatively similar control zone description and write-
in-the-blank sections for medications. Our purpose was to
focus on the published pediatric WAPs that had under-
gone a formal development or validation process.

The characteristics of action plans that encourage self-
management in school-aged children are likely to be
different from that of adults. Indeed, a large survey of
nurse specialists in respiratory and pediatric asthma cen-
ters in the United Kingdom [67], concluded the import-
ance of an action plan specifically adapted to children
through appropriate language, pictorial design, and con-
cepts, providing opportunities for individualization, al-
lowing the child to state his or her personal objectives,
and clearly identifying the role of the user. Consequently, a
WAP that is based on expertopinion and has integrated the
input of children and their parents should stand a better
chance as communication tool. It would appear that most
action plans recommended by national guidelines were
developed ad /oc, with no apparent formal validation in
children (Table 1). To our knowledge, only three action
plans have published their development process, all
of which included some feedback from the children
(Table 2). One action plan was designed specifically for
aboriginal children and adults, with very low literary skills;
it included a small validation study that comprised five
children. The other two pediatric WAPs were conceived
simultaneously. Their initial design was based on scien-
tific evidence, feedback from international experts,
and the Milnes and Callery prototype to maximize
self-management in children [67]. It was revised in an
iterative fashion until 85% clarity and perceived useful-
ness were achieved in children and their parents [68]; one
version was designed for office use [56], the other for
discharge following an acute care visit [57]. The latter is
currently being tested for its effectiveness in improving
adherence and asthma control in a pediatric randomized
controlled trial [27].

Validation of the WAP can vary from simple assessment
of clarity or perceived usefulness with children [68],
parents or family [68,69], and healthcare professionals
[68,70°] to formal documentation of efficacy (i.e., adher-
ence to recommendation) in a randomized controlled trial
[26,49-52]. All five pediatric WAPs validated in the
context of a clinical trial were developed ad /oc by the
investigators [26,49-52]; with three trials publishing
the WAP in the report [26,49,50] (Table 3). The publi-
cation of two ongoing trials testing novel pediatric WAPs
may shed more light on key features associated with
effectiveness [27,71].
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Key features to increase the delivery of
written action plans by healthcare
professionals

While most of the focus of WAPs has been on improving
adherence to treatment and asthma control, it must be
recognized that WAPs may confer part of their effective-
ness through two important mechanisms, namely, the
increased adherence of physicians to guidelines recom-
mendations, and the increasing dispensing of WAPs to
patients. Indeed, it would make sense that, similar to
clinical practice pathways [72-75], use of WAPs would
improve the quality of physicians’ prescribing [76°]. To
our knowledge, this has not yet been reported.

In face of the appallingly low ownership of WAPs by
children and adolescents, an effective WAP would yield
very little benefitif notassociated with a higher dispensing
by healthcare professionals. Several interventions to
improve asthma management including the dispensing
of WAPs by healthcare professionals, have yielded various
results [77-79]. Although healthcare professionals prefer
simple and user-friendly WAPs with pictures and easy
readability [70°], we were unable to identify any trials
examining features of the action plan that may increase its
dispensing by healthcare professional (e.g. preformatted,
pull-down menu, triplicates, or patient prompting). Thus,
future studies testing pediatric action plans should monitor
their impact on the quality of recommendations and the
frequency of WAP dispensing by physicians.

Provision of a written action plan in different
settings (acute care and school)

T'raditionally, WAPs are delivered in the context of a
clinic visit, while discharge instructions pertaining to the
treatment of the exacerbation are dispensed following an
acute care visit. Although a 2001 pediatric Cochrane
review failed to support a beneficial impact of asthma
education following an acute care visits in children [80],
insufficient power or suboptimal guided self-manage-
ment education may well be at play. The aggregation
of the eight trials yielded a nonsignificant 25% reduction
in repeat emergency room visits and hospital admissions
in children receiving asthma education. Some trials
showed clear reduction in hospital admission [81,82]
and acute care visits [81] while others [83—85] did not.
The heterogeneity between trials in the provision of the
various elements of guided self-management education,
including written action plans, made it difficult to assess
the relative efficacy of optimal versus suboptimal
self-management education. Until this review is updated,
it makes sense that patients with higher morbidity,
that is, those treated for an acute exacerbation, should
be prioritized for receiving guided self-management,
and not only discharged instructions for the current
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exacerbations. A visit to an acute care setting provides the
opportunity to initiate long-term chronic care manage-
ment in children that suffer the highest asthma morbid-
ity, an approach that has been successful in adults [76°].

The availability of a WAP at school allows the school
personal to confidently initiate appropriate management
of the exacerbations [86,87]. Barriers to their use must be
anticipated. On one hand, some physicians do not see the
relevance of WAP in the management of acute episodes
in schools [88]. On the other hand, school-based pro-
grams of self-management have reported difficulty
in implementation, with no significant impact on
asthma morbidity [89]. Clearly, more research is needed
in the implementation and role of WAPs in the school
setting.

80 children aged 6—-18 years in

discharged following an acute
recruitment phase a

care visit — completed.

children aged 1-17 years
Randomized controlled trial of

Validation

Conclusion

WAPs including self-monitoring and self-management
are an essential part of guided self-management in both
adults and children, albeit the strength of the evidence in
the latter is weaker. WAPs should include not only
instructions in case of deterioration but importantly
recommendations for daily management, which remains
the most effective means to prevent exacerbations in
children. While various WAPs are available, very few of
them having been specifically designed for, and validated
in, children. Symptom-based WAPs appear superior to
peak-flow based ones in the pediatric setting. As evi-
dence-based recommendations have been insufficiently
incorporated in practice and adopted by patients, use of
WAPs should be tested for their efficacy, not only in
improving patient compliance and asthma control, but
also for improving healthcare professionals’ adherence to
recommendations and dispensing of the WAP. Several
randomized controlled trials examining the efficacy
of pediatric WAPs will provide more insight into the
characteristics of WAPs associated with greater impact.
Until then, WAPs appear as important tools to facilitate
self-management, self-assessment, and communication
between children, parents, and healthcare professionals.

international consultant committee;
lterative revision with feedback from

school-aged children and parents

of children aged 1-17 years until

review and expert opinion from an
859% clarity was achieved

surveys of asthma educators from
the UK, and Quebec, Canadian

Prototype was elaborated following Randomized controlled trial of 219
consensus guidelines, literature

Design
Unclear

families, or non-English speaking

for younger children, low-literacy
families

Specific to instructions upon discharge from an
acute care setting

Key features as described in Table 1
Available in English and in French
Fully pictorial asthma action plan

Key features
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