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Abstract

Objective: To explore, in depth, the literature for evidence supporting asthma inter-
ventions delivered within primary schools and to identify any “gaps” in this research area.
Methods: A literature search using electronic search engines (i.e. Medline, PubMed, Education
Resources Information Center (ERIC), International Pharmaceutical Abstracts (IPA), Cumulative
Index to Nursing and Allied Health Literature (CINAHL), Embase and Informit) and the search
terms “asthma”, “asthma intervention” and “school-based asthma education program”
(and derivatives of these keywords) was conducted. Results: Twenty-three articles met the
inclusion criteria; of these eight were Randomised Controlled Trials. There was much variety in
the type, content, delivery and outcome measures in these 23 studies. The most common
intervention type was asthma education delivery. Most studies demonstrated improvement in
clinical and humanistic markers, for example, asthma symptoms medication use (decrease
in reliever medication use or decrease in the need for rescue oral steroid), inhaler use
technique and spacer use competency, lung function and quality of life. Relatively few studies
explored the effect of the intervention on academic outcomes. Most studies did not report on
the sustainability or cost effectiveness of the intervention tested. Another drawback in the
literature was the lack of details about the intervention and inconsistency in instruments
selected for measuring outcomes. Conclusion: School-based asthma interventions regardless of
their heterogeneity have positive clinical, humanistic, health economical and academic
outcomes.
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Introduction As in adults, the condition affects the child’s quality of
life, restricts social and physical activities and disturbs sleep
[12-14]. It places parents/caregivers, and in fact the whole
family of the child with asthma under duress [15,16].
School consumes a good proportion of children’s life
including, of course, children with asthma [17]. On the other
hand, asthma affects many aspects of school life such as
attendance and performance [18,19]. In Australia, latest
Australian Bureau of Statistics (ABS) figures indicate that
24% of children with asthma reported missing a day of school
within the last 2 weeks, compared with 16% of children
without asthma [11]. Besides absenteeism, asthma affects a
child’s emotions and behaviour, especially as it may put the
child in fear of repeating a grade or being placed in a class for
those with special conditions [20]. In addition, good asthma
management may improve academic performance through
improved attendance, decreased asthma symptoms and sleep
disturbance; conversely, all of these factors contribute to poor
attention, hyperactivity, cognitive and speech problems, as

Asthma is one of the most common chronic diseases in adults
and children. The prevalence of asthma particularly in
children is high, making asthma one of the common chronic
childhood conditions, especially in developed countries. For
example, recent figures indicate that 10.4% of children aged
0-15 years in Australia have asthma [1]. In the US too, recent
estimates demonstrate that 9.5% of children aged 0-17 have
asthma [2,3]. The current epidemiological data however
provides some relief, as it appears that asthma prevalence in
developed nations is plateauing, although in absolute terms it
is still very high [1,3-5]. In the developing world, whilst
asthma lags behind other issues such as infectious disease,
it is “‘fast catching up’’ as a key childhood problem [6-8].
Asthma is a leading cause of hospitalisations and emer-
gency room visits in children compared to adults [9,10], as
well as compared to other chronic diseases in children [11].
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well as a poor academic outcomes [20]. Further, asthma
affects school sports performance, since asthma is often
triggered by exercise [21].
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School-based interventions can have a positive effect on
students with chronic illness such as asthma, diabetes, severe
allergies, seizures and sickle-cell anaemia [22]. In many
countries, school-based asthma programs and policies have
been successfully developed and implemented with an aim of
helping students with asthma to better control their condition,
improve their quality of life and from an academic perspec-
tive, to advance their learning. Many of these school programs
and policies achieve or attempt to achieve asthma related
gains through a wide variety of different interventions. i.e. by
controlling the school environment and removing known
asthma agents, educating school staff and implementing
asthma first aid protocols/procedures for response to an
emergency asthma attack [23,24].

Whilst teachers at school play a major role in implement-
ing these policies to care for their students, especially children
at pre-schools and primary school, the literature reveals that
teachers’ knowledge of asthma is often sub-optimal [25-30].
To address these problems, many asthma education programs
for school teachers have also been developed and tested in
high asthma burden countries including England, Italy and the
United States [31-36]. These programs have demonstrated
that education and training can improve teachers’ awareness
about childhood asthma and provide them with skills
necessary to recognize and provide appropriate first aid for
children when experiencing a worsening of symptoms during
school hours. Moreover, some school asthma programs, were
shown to be effective both from a clinical and economic
standpoint, in reducing asthma symptoms in children [37].
Asthma education programs for pre-school and childcare
centres have also indicate a potential for improved asthma
outcomes [38]. In Australia, the government supported
Asthma Friendly School program has been successful in
providing staff training and resources for over a decade,
although outcomes mapped within the project are process
related only [39].

Much of this research emanates from developed countries;
the foreseeable need in developing countries needs to be
addressed. For example, recent needs analyses of children
with asthma and their parents, conducted in India, demon-
strated the lack of school-based support for the child with
asthma. In this study, parents reported that if their child with
asthma had symptoms at school, the school requested that the
parents take the child home. Parents in this study strongly
advocated that schools adopt proactive measures to facilitate
opportunities for children with asthma to lead a ‘‘normal’’
school life, and for peers and teaching staff to be ‘‘asthma
literate’” [40].

The purpose of this review was to scope the literature for
evidence supporting school-based interventions at primary
schools. Such collated evidence can help design effective
school-based strategies in countries where asthma is an
emerging problem in children.

Methods

The primary aim of this review was to investigate the
evidence supporting asthma interventions delivered within
primary schools (or elementary schools). The nomenclature
describing school levels and ages at different levels varies
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globally. In some countries, primary could mean birth to age
eight, in others grades such as 1-3 (ages 6-8), and in some
countries, the word implies school years below high school
(6-12). Thus, for the purposes of our review, we operation-
alise the term ‘‘primary’’ to include children going to school
and between the ages 6—12 years. Second, the review aimed to
identify any ‘‘gaps’’ in research in this area. A scoping review
method was utilised to identify available literature and
undertake a critical analysis of evidence supporting asthma
related interventions in primary schools (or elementary
schools). Since we expected a broad range of interventions
for asthma to have been conducted in schools with a variety of
disciplinary inputs, a scoping review method was thought
appropriate [41,42]. We used a systematic search strategy
followed by record retrieval, article selection and qualitative
assessment of selected articles. The systematic search strategy
involved searching seven databases for relevant articles. The
search was conducted across the months of May—June 2012.
Databases searched included: Medline, PubMed, Education
Resources Information Center (ERIC), International
Pharmaceutical Abstracts (IPA), Cumulative Index to
Nursing and Allied Health Literature (CINAHL), Embase
and Informit. These databases were searched using the
following terms/combinations of terms: asthma OR bronchial
asthma OR asthma children OR children asthma OR child-
hood asthma AND asthma education OR asthma intervention
OR asthma action OR asthma self-management AND school-
based asthma education program OR school asthma education
program OR primary school asthma education program OR
elementary school asthma education program. The search
terms were collectively identified by the authors as relevant
descriptors, based on our familiarity with the literature. One
of the authors being an experienced asthma intervention
researcher and asthma educator had insight into the literature
(BS). Limits that were applied included selecting studies
pertaining to human subjects, those published in English
language, those published between 2007 and 2012, and where
the participants targeted were children in the age group
between 6 and 12 years old (i.e. elementary, primary,
grammar or grade school age).

This age group was selected as the age represents the
average age of children in primary/elementary schools.
The search was limited to the years 2007-2012, since the
researchers wished to capture ‘‘recent’’ activity. There have
been no specific or comprehensive reviews on primary
school-based asthma interventions since 2006 [43,44].

The primary author (NA) independently reviewed and
applied the selection criteria to all titles and abstracts
obtained through the above process and after removal of
duplicates between databases (duplicate removal facilitated
by the EndNote bibliographic system). Detailed inclusion/
exclusion criteria are outlined in Figure 1. Studies that were
included for final review were those that related to asthma
interventions of any type conducted at a primary/elementary
school and targeting asthma. These intervention studies were
included if they targeted students with asthma with/without
their peers, parents of the students, school teachers, school
personals, school nurses or combination of these groups, and
were conducted by any professional/lay educator. Studies
conducted outside the school, or delivered to students of
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Search Terms-Asthma, bronchial asthma, asthma children, children asthma, childhood asthma,
Limits applied to asthma education, asthma intervention, asthma action, asthma self management, school based
asthma education program, primary school asthma education program, elementary school asthma
all databases education program
search: English |
language, human, —) Literature Search Process-articles identified (n = 289)
children 6-12 age I
group and 2007- 1. 112 articles identified from Pubmed
2012 publications 2. 41 articles identified from Medline
3. 39 articles identified from ERIC
4. 5 articles identified from IPA
5. 28 articles identified from CINAHL
6. 56 articles identified from Embase
7. 8 articles identified from Informit
8. 0 articles identified from Psych Info
|
Remove duplicate between databases (n=91)
n=198
1
Exclusion criteria:
e Reviews
e Reports
All titles and e Conference abstracts
e Guidelines and policy
abstracts scanned e Conducted at other location than school
by NA to inclusion > e Targeted different age group
. e Articles that study prevalence
and exclusion e Articles that study diagnosis
criteria e Articles that study drug evaluation
e Articles that study and cost benefit
Inclusion criteria: articles must be:
e  Asthma interventions

e Conducted at Primary/Elementary School

e Targeted students with asthma with/ without their peers,
parents of the students, schoolteachers, school personals,
school nurses or combination of these groups

All articles

assessed by NA n=23 articles selected for review
IE——N
and BS for Year wise distribution
inclusion 3in 2007, 8 in 2008, 2 in 2009, 5 in 2010, 5 in 2011, 0 in 2012
n=15 n=4 n=4
a Educational+ Non-Educational Non-Educational

Educational intervention . . . .
1nterventions mnterventions

Figure 1. Results of literature search of electronic databases.

different age group were excluded. In addition, reviews, studies were also excluded. The primary author (NA)
reports, conference abstracts, guidelines and policy were screened the identified articles title and abstract for possibility
excluded. Articles about prevalence, diagnosis, drug of eligibility for inclusion. After an initials selection of
evaluation, cost benefit and comparative -effectiveness articles to include for review was conducted, two authors
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(NA and BS) independently assessed each article for inclusion
(Figure 1).

Key information from selected articles was extracted and is
tabulated. The data extraction process comprised the use of a
coding key, against which each study was mapped. The
coding key included study design, type of intervention,
intervention format, curricular inclusion of intervention, time
expended on intervention delivery, targeted population, type
of personnel conducting the intervention and outcomes of
these interventions. The extraction process was double
checked by another author (PNP).

Results

Of the 198 identified studies, only 23 studies were eligible for
our review after application of inclusion/exclusion criteria.
Tables 1-3 represent data extracted from these studies. Of the
5 years period covered in the review exploration, 2008
appeared to be a year where a bulk of studies included in the
review were published. Nearly, one-third of the studies
included were RCTs; most others were quasi-experimental
pre—post designs [33,35,45-50]. Most studies (16 of 23)
were conducted in the United States of America
[17,22,32-34,45,47-57]. Nine of the 23 studies targeted
low-income communities [32,34,45,48,51,53,55-57]. Most
studies were conducted in urban centres and only two studies
were conducted in rural schools [17,47]. Few studies also
focused on specific ethnic groups. Those included African
American (USA) [55,56], Aborigines (Australia) [58)] and
Spanish origin Americans (Hispanics) [32,53]. In most
studies (15 of 23), the school-based intervention was asthma
education (Table 1) [17,33,35,36,45-48,51-55,59,60]. The
format of these educational interventions varied widely,
and included didactic lessons/educational sessions, work-
shops, structured education activities, extra-curriculum
health activities, interactive digital story and story writing,
educational pamphlets and booklets. In four studies, the
interventions were non-educational and included direct
observation of therapy (DOT), environmental tobacco
smoke reduction (ETSR), case management and stress
management (Table 2) [32,34,57,58]. Four studies included
a mix of educational and non-education types. (Table 3)
[22,49,50,56].

Only two studies reported the instrument used to identify
children with asthma (the written part of the ISAAC
questionnaire) [36,60]. In one study, the questionnaire was
followed-up by physician diagnosis to clearly identify chil-
dren with asthma [60]. As is the issue with many intervention
studies reporting, some studies did not outline details of the
test intervention, for example the time taken to conduct the
intervention was reported only in 15 studies; and in these
studies, the time taken to deliver the intervention ranged from
15min to 3h [17,32,34,35,45-49,51,53,54,56-58].

School children with asthma were the main target of
school-based asthma intervention in a majority of studies.
Other interventions targeted the all school children, including
those without asthma. Permutations of participants in these
interventions included staff alone, or staff with children with
asthma. In other cases, parents with their children who had
asthma, with either staff or school nurses were the target
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group. In most instances (15 studies, 65%), the intervention
delivery was conducted by health professionals (physicians,
clinical pharmacists, health educators and nurses). In addition
peers, school teachers, graduate university students, inter-
active media, booklets and pamphlets were also used as a
means of delivering the intervention.

A host of outcome types were used as markers in these
interventions studies. Upon review, the suites of outcomes
were themed into clinical, humanistic, economic (health
economic), academic and system related. The outcome
classification we used followed the conventional
ECHO (Economic (or Health Economic), clinical, humanistic
outcomes) [61]. Given the research venue were schools, we
also included academic outcomes in our suite. Humanistic
outcomes are conceptualised differently by intervention
researchers. For the purposes of this review, we operationa-
lised this term ‘‘humanistic’’ to include outcomes such as:
quality of life, self-regulation, self-management, self-efficacy,
attitudes toward asthma, self-esteem and satisfaction [62].
In many studies, the intervention improved a variety of
outcomes, which indicated that school-based asthma inter-
ventions are a valuable tool in improving asthma manage-
ment. These outcomes are summarised below.

Clinical outcomes

Clinical outcomes that were included in the outcome
measurement in the reviewed studied covered asthma
severity [57], symptom frequency [34,35,45,49,60], activity
limitation [46,49,55,60], medication use and profile
[34,35,46,49,53,55,60], lung function [34,50,56,58,60],
missed school/work days [34,35,49,50,53] and asthma know-
ledge [17,32,33,35,47,48,52,59]. In most cases, asthma
symptoms or activity limitation were a key outcome
measured. This outcome also appeared to be sensitive to
change for example, six studies that measured the effect of the
intervention on asthma symptoms and activity limitation,
reported positive outcomes such as decrease in symptom or
exacerbations, and decrease in activity limitation
[34,35,46,49,55,60]. One study however showed no effect of
the intervention on symptoms [45]. Another clinical marker
included in the reviewed studies was asthma severity, where a
school situated pharmacist delivered a service for children
with asthma which led to a drop in severity classification as
based on the NHLBI guidelines [57]. Medication use was
another clinical outcome of interest. Mostly, this outcome was
mapped as adherence to preventer medication, decrease in
reliever medication use or decrease in the need for rescue oral
steroid. Several studies found that the interventions improved
medication use, i.e. there was a demonstrated decrease in the
need for reliever inhaler use [34,46,49,50,60] or decrease in
rescue oral steroid [53]. Fewer studies measured the impact of
the intervention skills such as inhaler use technique [47,57]
and spacer use competency [48]; these studies revealed
improvement after intervention.

Objective markers usually confer confidence in the
effect of an intervention. In our reviewed articles, four
studies demonstrated an improvement in the lung function
(PEFR, FEVI1 and FVC) of children with asthma post-
intervention [34,50,56,58]. Another clinical outcome measure
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used to identify intervention effect was the number of days
missed from school [35,49,50,53] and work [34]; in most
instances, this outcome showed an improvement, except in
one case [35].

Given that a majority of the studied used ‘‘education’” as
an intervention, asthma knowledge was a key outcome
measured, and not surprisingly in most cases it improved
(Table 1) [17,32,33,35,47,48,52,59]. Knowledge gains were
observed in many instances regardless of the target popula-
tion. For example, knowledge improvement was observed in
studies where the school child with asthma was provided an
intervention [17,47,48,52]. Studies where school-staff were
the sole target of the intervention demonstrated the same
effect [33,59].

Mixed results were obtained for asthma knowledge when
the intervention program targeted several rather than one
single group. For example, in studies where the intervention
was provided to a mixed group including school staff, school
students and parents, asthma knowledge improved only in the
parent group [32]. Interestingly, in another study, where
school staff and students with asthma were provided an
intervention, asthma knowledge improved in students but not
in school staff [35]. An Italian study that administered the
ISAAC questionnaire as a means of identifying asthma cases
in school students, demonstrated that school-based screening
may be an exercise that can be used as a base for other
interventions such as asthma education [36].

Although behaviour may be considered as a humanistic
outcome, we themed it as a clinical marker, as in most studies
behaviours measured were related to clinical asthma man-
agement. For example, changes in the environment including
external tobacco smoke exposure and pet contact, avoidance
of triggers, controlling household triggers, use of peak flow
meter and use of action plans were some of the behaviours
mapped in the studies. Interventions in some cases were
successful in improving asthma management practices by
school staff and school nurses, or asthma management
behaviour of school students with asthma [32,46,54,55,59].
In other cases, interventions were not as successful in
changing asthma management behaviours of parents [45].
One study that described a stress management intervention,
reported a reduction in stress and depression scores and an
improvement in anxious and angry moods in children with
asthma [56].

and accessible to any

school.
outcomes as involved

Included in the
Curriculum.

The program is pub-
lished online; free
The program is
self-guided

No control group

Concern with respect to
generalisability of
children had the
basic computer skills
as per public school
requirements.

improved attitude
toward asthma

=0.4 one
week post-
intervention).

H: intervention
(Cohen’s d

asthma [The Child
Attitude Toward
Illness Scale
(CATIS)].

Outcomes reported by
students

or after school hours,
animated story was

Time taken: during school
about 20-min.

Humanistic outcomes

n=16 schools (35

child)

The quality of life (QoL) of the child with asthma was one of
the main humanistic measures covered in most of the
reviewed studies. Whilst in three studies, the QoL question-
naires were completed by both parents and children
[45,46,60], in another three studies, QoL was completed by
either parents [50] or children [35] or school nurses [22]. Six
studies examined the impact of interventions on the quality of
life of the student/child. Two of them showed no effect
[45,50], whereas four studies showed an improvement in QoL
[22,35,46,60]. Other humanistic outcomes measured in the
reviewed articles included asthma related self-regulation
(measured through a series of items developed by the authors)
[45], and self-management (assessed with a Asthma Inventory

RIGHTS LI N Hiy

intervention

weeks post-
follow-up

A: Academic outcomes, C: Clinical outcomes, H: Humanistic outcomes, HE: health economic outcomes, S: System-related outcomes.

Effect sizes have not been calculated for all the studies in the table due to lack of reported statistical descriptors’ in some studies.
“Age estimated based on American School System.
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for Children [AIC]) [47], both of which showed improvements
in these studies. Self-efficacy, as measured by scales such as
Child Asthma Self-Efficacy questionnaire, Drew Self-Efficacy
Scale and a customised questionnaire [33,47,51] was another
humanistic marker, and in studies where this was measured the
intervention appeared to enhance it. Two studies (one targeted
children/students whilst the other targeted school staff) also
reported that the intervention enhanced attitudes toward
asthma, as measured by The Child Attitude Toward Illness
Scale (CATIS) and a customised questionnaire [17,59]. Self-
esteem was an outcome measured in one study, where a literacy
enhancement intervention demonstrated improved student
self-esteem in the target population [35]. Satisfaction is usually
a component of quality control/evaluation of new programs.
This appeared to be included as an outcome in few studies only,
for example a stress management intervention for school
children with asthma was found to be an acceptable interven-
tion by affected families (parents and guardians of children
with asthma) [56].

Health-economic outcomes

Seven studies assessed whether the intervention had an effect
on the number of emergency department (ED) visits
[34,46,49,51,53-55], hospitalisation and acute office or un-
scheduled visits to doctor office for the school child with
asthma. Most of these studies demonstrated positive outcomes
[34,46,49,51,53,55].

Academic outcomes

Two studies measured the effect of intervention (one educa-
tional, the other was case management) on students/children
academic performance. Both showed improvement in
students’ grades/GPA and attendance [22,45].

System-related outcomes

Only one educational study measured the effect of interven-
tion on establishment of asthma policies and practices in
schools. This study showed improvement in the establishment
of asthma policies/practices in participated schools within the
intervention group [35].

Discussion

This is the first comprehensive review exploring asthma
interventions delivered within the setting of primary schools
(or elementary schools). The review identified recently
published available literature of asthma interventions con-
ducted within schools. The effects of these interventions on
health and other outcomes in participants were mapped. Most
of the intervention studies were asthma education interven-
tions, delivered in various formats and in most cases improved
knowledge, quality of life and clinical outcomes. Interventions
were delivered by a variety of people including health
professionals, peers and lay educators. Very few studies
mapped academic outcomes. The review provides a summary
of intervention types and their outcomes for asthma programs
in schools for future translation and also explores gaps in this
area that can be addressed by future research.

It would be pertinent to discuss some of the drawbacks in
research reported in this area. A common problem in the field

J Asthma, 2014; 51(8): 779-798

of intervention research is that the published papers often lack
clarity and detail about the intervention that was used. For
example, in the studies reporting educational interventions,
the format of the education (session plan, content, preparation
and delivery time, resources required, etc.) was not fully
outlined in the publication. This makes study replication and
implementation difficult. Furthermore, there appears to be no
standard format of the education. With so much research
conducted one would expect some guidelines about the ideal
format of asthma education to children of primary school age.
The studies reviewed had used lessons, educational sessions,
workshops, structural courses, extra-curriculum health activ-
ities, interactive digital story and story writing, educational
pamphlets and booklets as asthma education formats. It is
interesting to note that in this generation of younger children,
there were no technology-focused programs trialed. Further,
the target population in each intervention varied, as did the
type of deliverers and their qualification to deliver the
intervention. One issue worth pointing out here is that despite
the variety, there were fewer programs targeting teachers/staff
alone. Given that asthma issues will be handled by teachers in
schools, once the intervention deliverers have terminated their
program, it may be important to consider asthma education
for teachers using programs and methods that utilize adult
education methods. Given the target population included
children with asthma and their peers, it is also surprising that
few studies reported using validated measures to actually
identify children with asthma. There are previous studies
where simple instruments, such as questionnaires have been
used and validated in paediatric clinics and schools, and such
instruments could be easily utilised by future researchers [63].
In addition, not all interventions measured the same out-
comes, and even when the same outcomes were measured, the
instruments for measurement and time interval over which the
outcomes were assessed was different. These issues make
systematic calculation of ‘‘effect size’” problematic. For the
education interventions, the pedagogical principles used to
design the intervention were rarely discussed. To convince
Education Departments all over the world to incorporate
asthma education into their health curricula, one would need
robust data that showcases numerically the benefits to be had
from asthma education in schools. This heterogeneity of
intervention design and outcome measures should be
addressed in future research in the setting so that systematic
reviews and meta-analyses can support research translation.
On a more positive note, it appears that asthma interven-
tion for primary school children is a thriving research topic, as
our research articles showcased research from developing and
developed nations, with a predominance of the latter. This
perhaps has followed the pattern of childhood asthma
prevalence, which peaked in developed countries in the last
decade and has now plateaued, whereas the prevalence in the
developing world is still emerging [9]. More studies on the
effectiveness of asthma education in developing countries
would be needed, given the shifting prevalence patterns.
Further, despite the fact that even amongst developed
countries asthma prevalence is usually skewed, and ethnic
subgroups with low income feature heavily in asthma
epidemiology [64], however only a few of the studies we
reviewed focused on these populations. The same applied to
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Figure 2. Components of successful school

asthma interventions.

Asthma interventions in primary schools

Building Blocks for effective,

sustainable asthma

interventions in primary

795

o Community Focus- (the

ripple effect approach).
This will also improve
retention in intervention
studies.

o Education continuity

and consistent messages

o Needs analysis -

conducted with the
population to be targeted

Inclusion of activity in

Resource efficiency

curriculum for Building training
sustainability capacity by using
e Addressing the needs of various asthma

children with asthma as
well as their peers (which
requires easy
identification of children
with asthma in the
school setting)

Ensuring that the activity

educators (e.g. health
professionals, teachers,
parents, University
students)

Using technology for
economizing and
audience appeal

schools
A A A
HEALTH PROMOTION TEACHING ECONOMIC
PRINCIPLES PRINCIPLES PRINCIPLES

is not just fact provision,
but is based on sound
pedagogical principles

rural regional settings, where the lack of health resources and
environmental risk factors complicate the management of
asthma [65-67]. Future research should explore developing
and implementing programs targeting ethnic subgroups,
impoverished/low-income communities and at rural areas.
Interestingly our review results indicate that, different
types of interventions possibly affect different aspects of
asthma. A majority of studies that measured asthma symp-
toms showed that regardless of the intervention type (educa-
tion or not) and despite the format of the educational
intervention, the school-based asthma interventions could
improve asthma symptoms. Although instrument measures
varied, the same was seen for activity limitation, medication
use, lung function, QoL, hospital admissions and level of
absenteeism of asthmatic students/children. Furthermore, our
results revealed that most interventions have a positive effect
on asthma knowledge. This finding is consistent with a
previous systematic review, which indicated that multiple
types of school-based education interventions for asthma
improved asthma knowledge [44]. Again, the issue is that
different non-validated instruments were used for measure the
asthma knowledge, which needs to be investigated in future
research. Possibly there is no good validated asthma know-
ledge instrument designed for use in research with children of
primary school age. Whilst we can conclusively argue, based
on our review, that school-based asthma interventions
improve symptoms of asthma and asthma knowledge, the
same cannot be concluded for some skill based, behavioural

or general psychological outcomes such as inhaler use
technique, child psychological status, asthma management
behaviours or academic performance because only one or two
studies each measured these outcomes. Future studies should
focus on targeting and measuring outcomes.

The most important issue facing all types of interventions
is the issue of sustainability of their outcomes. Many factors
can affect outcome sustainability including: time during
which the intervention was delivered (during school hours or
after school hours), if intervention was included in the
curriculum or not, and the resources used to deliver the
intervention such as: school staff time, materials and health
services. One would expect that educational interventions
provided by school staff to students might be more sustainable
as they rely on regular school processes. Those interventions,
which require non-school personnel, would be more resource
intensive to the health system. However, in most schools,
school staffs have limited time and possibly no training on
asthma education [68]. Some forms of interventions could be
proposed to have a higher chance of sustainability from a
resource use viewpoint, for example, educational pamphlets
and booklets which have the advantage of low cost, can be
read repeatedly and at the user’s convenience. However, there
were only a few interventions that used this intervention
format. None of the intervention studies reported on ‘‘sus-
tainability’’ of the program [69].

By looking at the effective interventions thoroughly, we
can posit intervention themes that were associated with
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improved outcomes. We believe that these may be useful for
future researchers exploring the issue of asthma education for
primary school. These are depicted in the figure below
(Figure 2). Involving a wider audience, e.g. school children,
parents, their teachers, can possibly have a better reach for
asthma education. The “‘ripple effect’” in the field of health
promotion has long been considered an effective approach
[70]. Using this community wide approach also ensures that
consistent messages are provided to all stakeholders in asthma
education. In their review of effective asthma programs, Clark
et al. also suggest the community wide approach as a way
forward [71]. Second, we suggest that asthma education
programs seriously consider the issue of sustainability. For
programs to be adopted on a wider scale, first program details
should be described and documented in depth. There should
be standard outcome measures that can be used to capture
program efficacy. Various school asthma programs should be
compared for effectiveness, and the best ones placed on a
globally accessible site. An example of this is the Centers of
Disease Control and Preventions’ Bibliography of effective
asthma interventions [72]. Sustainability could also be
ensured through inclusion in school curricula. Third, resource
use should be considered. Resources that are present in
schools should be utilised rather than externally sought.
Resource use and sustainability are of course linked, and these
considerations would need to be customised for each school
and intervention context as ‘‘one size’’ does not fit all. For
example, if the outcome measures are asthma control and
reduced asthma morbidity, the intervention will fail if the
cohort does not have access to proper medications. Resources
may also depend on the external economic, social and
political environment of the school. This reinforces the issue
of conducting a contextual needs analysis and resource audit
prior to planning a program. Finally, in this era of the virtual,
not many programs utilised the Internet. If effective asthma
programs can be placed in a form that can be used by any
school anywhere in the world, then asthma education could be
globally standardised.

Conclusion

This review demonstrated that primary school-based asthma
interventions improved asthma symptoms including activity
limitation, lung function, QoL, asthma knowledge, missed
school days, ED visit and hospitalisation in children with
asthma. This review also identified a number of research gaps
that need to be focused on in future research. These issues
include attention to homogeneity in intervention design and
outcome measures, addressing niche populations in need
and targeting outcomes, which are under-researched,
e.g. academic and psychological outcomes. Further, new
interventions developed should focus on resource issues and
sustainability. We propose a model that collates the charac-
teristics of successful interventions and will assist in
developing and evaluating new interventions.
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