
Education and follow-up

Asthma education

Recommendations

1, Education is an essential component of asthma therapy
: and should be offered to all patients; educational inter-

ventions may be of particular benefit in patients with
high asthma-related morbidity or severe asthma and at
the time of emergency department visits and admissions
to hospital (level I). Education programs should be
evaluated (level JH).

I. All patients should monitor their asthma xising symptoms
or peak expiratory flow (PEF) measurement (level I) and
have written action plans for self-management that in-
clude medication adjustment in response to changes in
severity or jErequency of symptoms, the need for symp-
tom relief medication or a change in PEF (level I).

3, Asthma control criteria should be assessed at each visit
(level IV). Measurement of pulmonary function, prefer-
ably by spirometry, should be done regularly (level ID)
in adults and children 6 years of age and older.

4. Socioeconomic and cultural factors should be taken
into account in designing asthma education programs
(level IT). Asthma education is an important component
of asthma therapy,'*^ but it is difficult to make any defin-
itive statements about the best approach to pediatric
asthma education based on the research available. A lit-
erature review suggests that only about half of the stud-
ies in this area have been randomized controlled trials,
and it is difficult to carry out a randomized controlled
ttial of patient education.

Many studies have used patients as their own controls.
Vatiadons exist between studies in terms of the identity of
the learners and the educators, the intervention, the out-
comes measured and the timeframe for measurement; some
programs with positive outcomes also involved medical
care, other services or some type of follow-up.'"'°

Contents of an ideal education program for
children

^ The Expert Panel Report of the National Heart, Lung
I and Blood Institute' recommended the following areas of
I focus for education:
I ' basic facts about asthma
I • roles of medications
d ' skill in the use of inhaler, spacer and holding chamber;
g self-monitoring
° ' environmental control measures

• when and how to take rescTje actions
• joint development of treatment goals with patient and

family
• written daily self-management plan and an action plan

for exacerbations
• encouraging adherence by promoting open communica-

tion; adapting, reviewing and adjusting plans as needed
• emphasis on goals and outcomes

The Canadian Asthma Consensus Report^ also recom-
mended that an asthma education program include:
• information about airway inflammation and bron-

chospasm
• figures to illustrate the concept, the rationale and meth-

ods for avoiding irritants and relevant allergens
• description of the rationale, correct use and side effects

of preventive medications and bronchodilators
• demonstration of and practice in inhaler technique and

monitoring using symptoms or PEF meters
• description of criteria for control and steps to take

when control deteriorates
• discussion of the action plan and an attempt to improve

both the patient's and the family's understanding and
willingness to implement the plan when it is needed

• demonstration of techniques for successful communica-
tion with health care professionals

• emphasis on the need for regular follow-up
• discussion of intolerance to sulfites or acetylsalicylic acid
• specific information on food allergies
• discussion, when relevant, of conditions such as preg-

nancy.

Literature review

Three databases were searched for articles on the value
of asthma education in children. The CINAHL database
encompasses nursing and allied health articles. MEDLINE
was used for medical articles. The ERIC database was used
to search educational literature. Key words used for search-
ing these databases were "pediatric," "asthma education,"
"self-management," "asthma training," "children," "pedi-
atric asthma" and "asthma." In addition, personalized edu-
cation bibliographies were examined for relevant articles.
Years searched included 1991 to December 2004.

Current evidence

Meta-analyses in the literature

Three meta-analyses of the effects of asthma self-
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management programs in children have been carried out.
Wolf and colleagues" reported on a systemadc review that
included 3706 patients between the ages of 2 and 18 years.
Various self-management programs were included for
analysis. Primary outcome measures were lung funcdon,
days absent from school, self-efHcacy and emergency de-
partment visits. A standardized weighted mean difference
was used to estimate the pooled effect size. With self-
management, there was moderate improvement in airflow
and self-efficacy and a modest reducdon in school absen-
teeism, days of restricted acdvides, emergency department
visits and nights disturbed by asthma. The review con-
tained no guidelines for assessing the magnitude of these
differences. The authors concluded that "self-management
educadon directed to the prevendon and management of
attacks should be incorporated into routine asthma care."
There were no comparisons of the effecdveness of individ-
ual components of the educadon, making a recommenda-
don on their effecdveness difficult.

Haby and coworkers'^ assessed studies in 1407 children
between the ages of 1 and 18 years and reported on subse-
quent repeat visits to the emergency department after
asthma educadon. The studies reviewed were heteroge-
neous and the analysis was inconclusive. Overall, there was
no reducdon in the number of repeat emergency depart-
ment visits; however, some of the individual studies showed
a significant decrease.

Bernard-Bonnin and colleagues'^ performed a meta-
analysis of randomized chnical studies between 1979 and
1991 to address the effect of asthma educadon on morbid-
ity. Twenty-three randomized clinical trials were inidally
assessed, but 12 of the studies were later excluded. In this
analysis, self-management teaching did not reduce school
absenteeism, asthma attacks, admissions to hospital, length
of hospital stays or emergency department visits. Fewer
than 5 studies could be included in the analysis for each
outcome, and this small number may account for the ap-
parent lack of impact of asthma educadon in this analysis.

Individual studies and outcomes

Knowledge

Asthma educadon improves asthma knowledge, as docu-
mented in several studies with large numbers of pa-
dents.̂ •'•^ '̂ Various programs have been described, but it
has not been demonstrated that a change in knowledge re-
sults in changes in behaviour.

Coping and attitude change

Moe and coworkers" followed 24 children, age 4-14
years, after pardcipadon in a modified "Open Airways"
program. They reported an improvement in parent confi-
dence immediately after the program and parents reported
earlier intervendon with medicadon when symptoms were

nodced, improved child adherence to medicadon, plus bet-
ter communicadon among family, school and physician,
CoUand" studied the effect in 112 children, age 8-13 yean,
of 10 1-hour sessions on asthma management vidth a behav-
ioural therapist. On follow-up at 1, 6 and 12 months after
the intervendon, the children showed improved coping and
decreased anxiety related to their asthma. In a study by
Hanson,^^ families of 303 padents between the ages ofi
months and 12 years were educated in groups. During the
2 years of follow-up, an increase in self-efficacy was re-
ported. Persaud and colleagues" studied the effects of 8 in-
dividual 20-minute sessions held weekly for children aged
8-12 years. Immediately after the program, exacerbatioo
anxiety decreased. In 13-16-year-old children vidth astkia
{n = 17), after 6 hours of educadon in 4 categories of man-
agement, there was no difference in the self-efficacy scale
immediately after the instrucdon, but there was improved
confidence in some areas of management." It is evident
that programs were effecdve in decreasing anxiety and ir
creasing padents' self-efficacy and confidence in managing
the disease. As the delivery of each of these programs TO
different, comparisons between them are difficult.

Quality of life

Shah and colleagues" studied the effect of peer teaching
on 251 youths between 12.5 and 15.5 years of age. Overthe
course of 8 months, acdvides and quality of life improved
and there were fewer days absent from school. Other stud-
ies have reported significant improvement in measure of
quality of life^ '̂" and improvements in "health belief' with
an educadon intervendon.

Asthma symptoms

With regard to symptoms, studies have shown decreased
night wakening, fewer restricdons on acdvides and fewer
visits to physicians with educadon." Bartholomew and col-
leagues^° studied 133 children between the age of 6 and h
years. Over a 4- to 15-month follow up there were better
symptom scores and better self-management behaviouis in
the intervendon group than in the control group. Deaves"
reported significant improvement in night symptoms {inter-
vendon 69 events, control 125 events) and acdvity restiic-
dons (intervendon 45 events, control 75 events; p < O.OOI)
Bonner and colleagues^ reported a decrease in symptoni
persistence with educadon and both these researchers anil
Guendelman and coworkers^' reported fewer acdvity re-
stricdons. At study end in the educadon group, 65% of tliE
children had no limitadons of acdvity versus 53% of the
control group (OR 0.52, 95% CI 0.29-0.94,p = 0.03).

Use of the health care system

The most important outcome of asthma educadon is thi
changes in the use of the health care system. Ronchetd d
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^̂  studied 209 children, average age 9 years. After
1 year, the group participating in the "Living with Asthma"
or the "Open Airways" program had significantly fewer
emergency department visits in the previous 2 months com-
pared with the control group who did not participate in an
education program (0.07 v. 0.23, p = 0.04). Volsko'' reported
on 27 1- to 18-year-olds who participated in 3 outpatient
education sessions; over 7 months, their visits to the emer-

lcy department decreased from 2.1 to 0.1 per patient
< 0.0001), admissions to hospital decreased from 0.4 to

per padent (p = 0.0095), cost of care decreased from
'̂ $1690 to $146 and compliance improved (from 50% to
25% nq-shows). Detwiler and colleagues''' reported fewer
emergency department visits (0.42 ± 1,16 v. 0.97 ± 3.24,
p < 0.01), admissions to hospital (0.10 ± 0.330 v. 0.42 ±
0.73), number of days in hospital (0.30 ± 1.14 v. 1.50 ± 2.68)
and sick visits to the physician (2.43 ± 2.97 v. 4.26 ± 3.24) af-
ter asthma education. Kelly and coworkers" also reported
decreases in the number of emergency department visits,
admissions to hospital and average health care costs. Bonner
and colleagues^ showed increased prescribed control med-
ications after asthma education (54%-70% for ICSs and
26%-24% for cromolyn after asthma education v.
-l4%-38% for ICSs and 36% for cromolyn among the con-
trol group). Maslennikova and coworkers^ followed 110
children, aged 4—14 years, who participated in either "Open
Airways" or "Air Power" programs. A year after the baseline/
date, there were significant increases in the use of anti-
intlammatory drugs among the program participants (46%
increase v. 8% increase in the control group, p < 0.05) and a
reduction in physician visits (1.1 ± 0.36 fewer visits per sub-
ject in the control group v. a reduction of 2.3 ± 0.59 visits
per subject in the intervention group). Wesseldine and col-
leagues" followed 160 children, age 2-16 years, after asthma
education was delivered while they were in hospital for
asthma treatment. During the next 6 months, hospital read-
missions in the education group were much lower than in
the control group (15% v. 37% of patients,^ = 0.001).

Peak expiratory flow rates

Physiologic outcomes have also been investigated. In
134 children, 8-16 years old, using an interactive web site,
PEF readings were monitored and immediate feedback was
provided.̂  ̂  Over 6 and 12 weeks, fewer patients who moni-
tored their PEFR were in the yellow or red zones (40% v.
58%,p = O.Ol). Maslemiikova and colleagues^ reported sig-
nificant improvement in PEFRs (54.8 ± 8.1 L/minute v.
•̂ -•7 ± 6.01 L/minute) and decreased variability after
asthma education.

Computer-based education

Four studies reported on the use of computer-based soft-
ware as an educational intervention. In a study of 137 chil-
dren, aged 3-12 years, patients and parents used an "asthma

game" during 3 visits.^^ Follow-up was by monthly tele-
phone contact. The group who used the game showed im-
proved knowledge, but there were no differences in number
of emergency department visits, unscheduled visits to physi-
cians, asthma severity or impact of asthma on parents' dme.
Bartholomew and colleagues^" used computer-based educa-
tion software in 133 children, aged 6-17 years. Children
played the game before physician visits and received print-
outs at the end of the visit. They also received an asthma ac-
tion plan. On follow-up, there were fewer admissions to
hospital compared with 1 year prior to the study (0.7 ±1.1
per child in the year before decreased to 0.4 ± 0.8 in the year
after in the intervention group v. 0.6 ±1.0 before and 0.5 ±
1.1 in the year after in the control group), better symptom
scores, increased ftmcdonal status and better self-manage-
ment behaviour among the children who played the game.
Shegog and coworkerŝ *^ used computer-assisted educadon
in 9-13 year olds (n = 76). At 3 weeks follow-up, there were
no differences in knowledge, but the intervendon group had
higher scores for self-reguladon (3.3 ± 1.3 v. 0.06 ± 0.3),
prevendon strategies (2.7 ± 1.1 v. 1.8 ± 1.0) and treatment
strategies (2.7 ± 1.1 v. 1.5 ± 0.8). Guendelman and cowork-
ers '̂ used a combinadon of intervendons: an interacdve In-
ternet site, daily quesdons, PEFR readings and immediate
feedback via the Internet. As reported above, fewer padents
who pardcipated in the educadon program had PEFR in the
yellow or red zone. There were no differences between in-
tervendon and control groups in use of health care services,
but the intervendon group made fewer urgent calls for ad-
vice (OR 0.43, p = 0.005). Children in the intervendon
group were more likely to use their medicadons without re-
minding (74% V. 50%,p = 0.04).

Discussion

Target learners

Specific recommendadons on the most appropriate tar-
get learners based on existing evidence are impossible.
However, we offer the following comments.
• School-age children — According to some studies"-̂ "'"^

it might be useful to provide asthma education to
school-aged children without specific inclusion of par'-
ents. However, no randomized controlled trial compar-
ing educadon of children alone v. parents and children
was identified. Children need support; intuitively, it
would seem parents also need educadon.

• Preschool educadon for children — One study involved
provision of asthma educadon to children 3.5-5 years
old and reported posidve results^^; however, the number
of pardcipants was small and it was not a randomized
controlled trial. Working with this age group and their
parents requires addidonal educator resources, and a
cost-benefit analysis was not included in the study.

• Adolescents — This is a difficult group and ensuring at-
tendance is challenging.'' Innovadve programs and en-
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gaging venues" are required, and peer teaching shoiild
be considered."

Tbe idea! education program

It is not possible to recommend an ideal program for
any specific target learner.
• Both group and individual interventions resulted in

positive outcomes, but only 1 study comparing group
with individual educadon was idendfied and both meth-
ods were associated with some posidve outcomes.'̂

• The number of educadon contacts varied; considera-
don must be given to program length and attndon rate.

• Educadon plus medical care and follow-up appear to
have value/'''' but the reladve importance of these inter-
vendons to outcome has not been assessed.

Site of intervention

Educadon was delivered at a variety of sites (e.g., hospitals,
camps, schools), but no 1 site appears to be most effecdve.
• Posidve outcomes have resulted from providing educa-

don during admission.'-̂ "-" This venue might provide 2
advantages: the child and (likely) the parents are already
on site; and awareness of the child's asthma is height-
ened.

• None of the idendfied studies evaluated the delivery of
asthma educadon in the emergency department.

• Although camps provide an interesdng venue, the stud-
ies evaluating camp educadon programs did not result
in impressive outcomes.

• Evaluation of asthma education in schools showed
mixed results, but children in the school system are
readily accessible for educadon.

Delivery of asthma educadon must not only be effecdve,
but also pracdcal in the real world. Barriers to attendance
and compledon of educadon intervendons that might exist
for the pediatric group must be recognized and counter-
acted. Some difficuldes for families include dme commit-
ment, transportadon, babysitting, illness and denial.

Implications for research

L Although the randomized controlled approach to edu-
cadon research is difficult, efforts should be made to
carry out this type of study to ensure that resiilts are not
due to unexplained variables.

2. Educadon research should employ a variety of outcome
measures. Positive changes in beliefs, attitude and
knowledge are important, but it is also necessary to
show that these outcomes translate into behaviour
change, improved quality of life, improved lung func-
don and decreased requirement for urgent care.

3. Evaluadons should be performed for periods longer
than immediately post-intervendon.

4. Further research is needed to determine whether edu-

cadon intervendons are effecdve and pracdcal for par-
ents, children and adolescents.

5. Eurther research is needed to determine whether there
are ideal sites for an educadon intervendon for specific
target groups.

6. Although a cerdfied asthma educator might be assumed
to be the most appropriate person to facilitate effective
asthma educadon, this has as yet not been evaluated.

7. Although some studies suggest that cost benefits are as-
sociated with educadon,̂ ''**'" more research is needed
related to this outcome.
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