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Abstract

Background: Asthma is the most common chronic illness among children and accounts for | in
5 of all child GP consultations. This paper reviews and discusses recent literature outlining the
growing problem of physical inactivity among young people with asthma and explores the
psychosocial dimensions that may explain inactivity levels and potentially relevant interventions and
strategies, and the principles that should underpin them.

Methods: A narrative review based on an extensive and documented search of search of CinAHL,
Embase, Medline, PsycINFO and the Cochrane Library.

Results & Discussion: Children and young people with asthma are generally less active than their
non-asthmatic peers. Reduced participation may be influenced by organisational policies, family
illness beliefs and behaviours, health care advice, and inaccurate symptom perception and
attribution. Schools can be reluctant to encourage children to take part in physical education or
normal play activity due to misunderstanding and a lack of clear corporate guidance. Families may
accept a child's low level of activity if it is perceived that breathlessness or the need to take extra
inhalers is harmful. Many young people themselves appear to accept sub-optimal control of
symptoms and frequently misinterpret healthy shortness of breath on exercising with the
symptoms of an impending asthma attack.

Conclusion: A multi-faceted approach is needed to translate the rhetoric of increasing activity
levels in young people to the reality of improved fitness. Physical activity leading to improved fitness
should become part of a goal orientated management strategy by schools, families, health care
professionals and individuals. Exercise induced asthma should be regarded as a marker of poor
control and a need to increase fitness rather as an excuse for inactivity. Individuals' perceptual
accuracy deserves further research attention.

Background the incidence and prevalence of asthma have increased
Asthma in children and young people is a major health  considerably over the last thirty years, particularly for chil-
problem [1-4]. For reasons that are not fully understood  dren and young people [5,6]. Despite a reduction in inci-
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dence since it peaked in 1993 the UK asthma rate
continues to be six times higher among children now than
itwas in 1976 [3,7]. The prevalence rate in the 2-15 years
age group is reportedly one fifth of the population
(20.7%) and when compared with 56 other countries the
UK has one of the highest prevalence rates of wheeze and
asthma in 13-14 year old children [5].

The burden on health services from asthma is extensive
and increasing [5]. At primary care level asthma accounts
for 1 in 5 of all child GP consultations [8], while within
secondary care in England and Wales in 1999, there were
over 30,000 asthma related hospital admissions and 25
child deaths [7]. Asthma is thus a common condition
affecting a substantial and increasing proportion of chil-
dren and young people [3] and as a result provides a chal-
lenge in management for the individual sufferer and for
health services as a whole.

In addition to the direct effect the condition has on the
wellbeing of an individual, it is increasingly recognised
that the health of sufferers can be further compromised
because of the impact that asthma may have on their par-
ticipation in physical activity [6,9]. This paper presents a
narrative synthesis based on a scoping review of the liter-
ature in order to provide an overview of evidence and
argument in this area, and therefore inform decisions
about the future direction of empirical studies and/or
more specifically focussed systematic reviews[10,11]. It
reviews and discusses recent literature outlining the grow-
ing problem of physical inactivity among young people
with asthma and explores the psychosocial dimensions
that may explain inactivity levels and potentially relevant
interventions and strategies, and the principles that
should underpin them.

Methods

The aim to provide an overview of evidence and argument
in order to direct future research enquiry and inform
potential policy indicated that a "scoping review"
approach was required. Systematic reviews require a small

Table I: Initial Scoping Search Strategy and Results.
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number of highly specific questions and thus presuppose
a pre-existing knowledge and understanding of the impor-
tance and priorities of key topics and issues. Scoping
reviews are designed to identify and provide a rationale
for these issues[11], and have been used in a wide number
of clinical areas [12-14]. They do not, therefore, claim to
provide an exhaustive account of the evidence base for all
specific questions.

Given the breadth of literature relating to both asthma
and physical activity, and the changing characteristics of
each, it was decided to initially identify relevant review
articles within the recent literature, and then use these to
identify other key empirical pieces. We searched the
Cumulative Index of Nursing and Allied Health Literature
(CinAHL); Excerpta Medica Database (Embase); Medlars
Online (Medline); Psychological literature (PsycINFO);
and the Cochrane Library for relevant studies published
between 2001-2005 inclusive (see Table 1). Abstracts
were read independently by two researchers (BW and AZ
- see acknowledgements) and the decision to include
them compared. Disagreements were addressed through
discussion of the evidence and rationale for each paper. In
accordance with scoping review principles, and in order to
facilitate subsequent identification of yet unknown key
issues and arguments within the literature, selection crite-
ria were purposefully broad. Papers whose central focus
was not asthma were excluded at this stage as were non-
empirical papers (e.g. commentaries, editorials, and dis-
cussion pieces). Sixty-one papers were identified as rele-
vant and full papers obtained. The review articles
identified by these searches allowed us to map the broad
issues around which the remainder of this paper is struc-
tured. We then used the reviews, alongside key papers
cited within them (which we obtained) in order to inform
the narrative synthesis of arguments, issues and debates
required.

Results & Discussion
The literature demonstrated empirical evidence docu-
menting the importance of physical activity for children

Search (in title, abstract key word) Result

| "physical activity" or "Physical activities" or "exercise or "sport" 322,076
2 "child" or "children" or "young people" or "teenager" or teenagers" or "young women" or young men" 2,080,581
3 "asthma" or "chronic illness" or "chronic disease” 354, 750
4 |1 AND2AND3 3,125
5 Remove duplicates 2,392
6 Limit to English Language 1860
7 Limit to "review articles" 611
8 Limit year 2001-2005 168

Papers identified from Cochrane library 3

Full papers obtained 6l
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with asthma, reduced levels of participation, social and
psychological factors influencing low participation, and
principles that should underpin strategies to increase
physical activity among children and young people with
asthma. These are discussed in turn below.

The importance of physical activity for children and young
people with asthma

Physical activity is generally accepted to be of advantage to
young children in terms of bone development, motor
skills, improved cardiovascular fitness, and self esteem
[15,16]. Physical activity is also important for children
and young people with asthma. Several studies have iden-
tified significant improvements in aerobic fitness [17,18]
and asthma-related benefits such as reduced hospital
admissions, reduced absenteeism from school, fewer con-
sultations with health professionals, reduced medication
use [19], and improved ability to cope with asthma [18].
In addition, it remains clear that being able to participate
in physical activity, particularly at school, is an important
contributing factor for psychological wellbeing by, for
example, reducing the body dissatisfaction that can be
associated with asthma [1,20,21]. Furthermore, studies
involving dietary alteration have shown that weight loss
for obese people with asthma can improve their asthma
symptoms. [22]. It is therefore feasible that physical activ-
ity that is conducive to weight loss might be helpful for
obese children and young people with asthma.

In addition to the above benefits physical activity may
also help protect against the potential increased risk of
osteoporosis associated by the prolonged steroid therapy
that some children and young people with asthma may
experience [23]. Although direct evidence of such benefits
is currently lacking for asthma, evidence exists to show
that weight-bearing physical activity can increase bone
mineral content and reduce osteoporosis risk later in life
among children with acute lymphoblastic leukaemia [15].

Despite these varied benefits the majority of studies of
physical activity training programmes for children and
young people with asthma have shown no change in
actual baseline lung function [24,25] or in the occurrence
or degree of exercise-induced asthma [19]. Further RCTs
and systematic reviews on the effects of physical training
need are required [17].

Because of this range of physical, psychological and social
benefits, current evidence suggests that children and ado-
lescents with asthma should be encouraged to participate
in regular physical activity. This may improve asthma
management and general health and minimise the generic
risks associated with low levels of physical activity [1,19].

http://www.biomedcentral.com/1471-2296/9/40

Although the existence of a respiratory condition might be
expected to prevent engagement in such activities the
overwhelming majority of studies show that people with
asthma can exercise safely if medicated appropriately and
can significantly improve their cardiovascular fitness and
quality of life by doing so [6]. Indeed, a substantial pro-
portion of sportsmen and women who compete at the
elite international level have a diagnosis of asthma [26] or
experience exercise-induced asthma [9]. The consensus of
many authors is therefore that inactivity or reduced activ-
ity in the presence of an asthma diagnosis should not be
accepted [9]. Instead, an exercise 'prescription' should be
part of the management plan for all people with asthma

[6].

Evidence for reduced participation in physical activity
among children and young people with asthma

Despite the importance of physical activity to children
and young people with asthma, and although some stud-
ies have failed to demonstrate a significant difference in
physical activity levels between asthmatic and non-asth-
matic children[27], there is growing evidence that they are
in fact less active than their non-asthmatic peers. Lack of
participation in physical activity by children and young
people with asthma is unsurprising given that physical
activity levels are known to be falling among young peo-
ple in most industrialised nations [28,29]. These rates fall
even further as children reach adolescence [16], particu-
larly in teenage girls. At secondary school age, boys report
more physical activity at 11, 13 and 15 than girls and are
more likely to meet the guideline of 60 minutes moderate
activity per day [30].

Although the majority of evidence points to reduced phys-
ical activity among young people with asthma, conceptual
and methodological problems, particularly in relation to
confounding, has resulted in contradictory evidence [31].
These contradictions arise partly as a result of methodo-
logical and disease detection/diagnostic issues. Engage-
ment in significant levels of physical activity can lead to
improved detection; particularly exercise induced asthma
(EIA). Consequently, activity rates in children and young
people with asthma may appear artificially high because
already-active children and young people are more likely
to be diagnosed as having asthma.

Notwithstanding this methodological problem, studies in
a range of countries suggest that children and young peo-
ple with asthma are less active than their healthy peers and
that they attribute their limited participation to their
asthma. In a comparative study of 112 children with and
without asthma Glazebrook et al found that children with
asthma reported fewer physical activities than the non-
asthma group (median 4 per day vs 6 per day). Further-
more, asthma was the strongest predictor of lower activity
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scores, followed by younger age[32]. In addition, a study
of 137 United States (US) children aged 6-12 years found
that those with asthma were less active than their peers in
all classifications of activity level used [33]. In Germany, a
study of 254 teachers in 46 schools across a range of ages
found that only 60% of children with asthma took part in
physical education lessons on the same basis as their
healthy peers: the remaining 40% did not participate, or
only participated sometimes or to a limited extent [34].
An Australian survey also found reduced activity and a
belief that asthma was responsible. Parents reported that
as a result of asthma 31% did not participate in sport;
21% did not ride a bicycle; 20% did not swim; and 18%
did not take part in break time play at school [35]. Young
people with asthma also believe that their physical activity
is reduced as a result. A survey of 123,000 US young peo-
ple aged 12-14 found that 52% of those with a diagnosis
of asthma reported that their activities were curtailed
because of their asthma [4].

A reduction in physical activity levels at the same time as
an increase in asthma incidence and prevalence is a cause
for concern and is likely to result in increasing numbers of
people with asthma failing to attain their optimum health
status and quality of life. The remainder of this paper
explores the range of psychosocial factors that may
explain low participation before briefly considering
potentially relevant interventions and the principles that
should underpin them.

Factors affecting participation in physical activity by
children and young people with asthma

Studies suggest that three inter-connected factors affect
participation in physical activity by children and young
people with asthma: the illness beliefs of young people
[36-38]; parental and family beliefs [1,33]; and the
knowledge and attitudes of teachers and the organisa-
tional arrangements in schools [39-42]. Underpinning all
of these is the problem of interpretation of asthma symp-
toms [43-45]. Each of these issues is discussed in turn
below. While availability of facilities might be assumed to
be important as a predictor of engagement in activity the
relationship is not clear cut as some studies fail to demon-
strate a connection [33]. More detailed and focussed sys-
tematic reviews and meta-analyses of studies in this area
are needed, particularly among young people with
asthma.

liiness beliefs of young people with asthma

Many children and young people with asthma believe that
limitations on their activity are an inevitable part of hav-
ing asthma [36-38]. A study of 24 US teenagers with
asthma showed that they perceived that despite their best
efforts they were unable to participate to the level they

http://www.biomedcentral.com/1471-2296/9/40

wanted [38]. Consequently, there may be low levels of
self-efficacy [46].

Some young people may find low self-efficacy in relation
to engagement in physical activity as problematic, partic-
ularly where they and their peers value such engagement.
In such circumstances motivation to engage in behaviour
change would otherwise have been present [47,48]. In
one UK study around 80% of secondary school pupils
said that the resultant effect of not being able to partici-
pate in sport was the worst thing about having asthma and
was potentially stigmatising, thus leading to a spoilt iden-
tity [37]. [49].

The desire to meet socially defined forms of normality or
"ordinariness", thereby maintaining membership of a val-
ued social group and avoiding stigma or social exclusion,
is known to be important for young people [50-52]. Main-
tenance of such "normality or "ordinariness", particularly
in relation to gender specific definitions, appears to be a
potentially important factor affecting whether young peo-
ple with asthma participate in physical activities. For
example, a study of 24 US 14-18 year old asthma sufferers
found that for boys, being normal involved participating
in physical activity, and a desire not to be last in compet-
itive games. This meant that some boys discounted what
they knew about asthma management and pushed them-
selves too hard. For girls this normality was less likely to
include activity. However, both boys and girls recognised
that there was a risk of potential stigma and labelling and
many did not want to be identified as having asthma [38].

Parents, teachers and coaches play important roles in pro-
viding normalising and gratifying opportunities for chil-
dren with chronic illness who struggle to be competent
and accepted by peers. However, many parents and teach-
ers are concerned about the risks of physical activity in
children and young people with asthma and instead deter
them from activities [21].

Parental and family beliefs

The influence of family factors on the activities of young
people is well documented For example, a survey of
around 4000 US teenagers without asthma found that a
range of factors including race, educational aspirations
and maternal parenting style were associated with
whether girls were more likely to engage in physical activ-
ity or to have sedentary leisure habits [53]. Teenage girls
with higher academic rank or expectation and girls whose
mothers had a parenting style that balanced responsive-
ness and control were more likely to have higher levels of
activity and lower sedentary leisure habits. Putting a high
value on health, appearance and achievement was associ-
ated with higher activity levels and reduced sedentary
behaviour.
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Against this wider background of family influence on
young people, several studies of physical activity in chil-
dren and young people with asthma suggest that parental
and family beliefs play a key part in both enabling chil-
dren and young people to manage their asthma effec-
tively, and sometimes hindering effective management
[40,54]. For example, a comparative study of exercise
among asthmatic and non-asthmatic children, and their
parents, found that more parents in the asthma group
identified the child's health as a barrier to exercise (60.7%
vs 11%)[32]. Similarly, a US focus group study of 47 par-
ents of children with asthma found that their beliefs
about asthma and its treatment led many to modify the
asthma treatment plan set out by a health professional,
and that many unnecessarily restricted their child's physi-
cal activity because of lack of information or misinterpre-
tation of advice given. Other parents did not restrict
activity as they were concerned about the psychological
consequences of such restriction, but many were con-
cerned that they were thereby increasing their child's
symptoms [1]. In a study of low income pre-school chil-
dren in the US, children who had a history of wheezing
were found to be less active than their peers. This sug-
gested that parents may consciously or unconsciously
restrict their child's activities; it is possible that these atti-
tudes persist once the child enters school [55]. For exam-
ple, a study of 137 US children and parents found that the
strongest predictor of high activity among 6-12 year olds
was parental belief that exercise could help improve the
child's asthma. Children whose parents believed that the
child would become ill or upset from exercise were more
likely to be inactive whereas children whose parents
believed that they could do as much as their peers were
more likely to be active [33].

There is evidence that parental concerns may stem, in part
at least, from misperceptions about the nature, cause and
cure of asthma itself. A study of Hong Kong parents of
children with asthma identified a range of fears and mis-
conceptions: they thought that asthma might be infec-
tious; they were concerned that swimming and other
forms of exercise would make it worse; and they believed
that inhaled steroids should be avoided [56]. These stud-
ies underline the extent to which parental knowledge and
beliefs about asthma in a range of countries may be
founded on misconceptions and may hinder children's
participation in physical activity. Problems may also arise
when the perceptions of the young person with asthma
differ markedly from those of parents or teachers. For
example, a study of US teenagers found that some teenag-
ers saw asthma as potentially dangerous but that teachers
or family members often did not give credibility to their
symptoms [38]. Another study found that carers judged
asthma severity by one measure, the frequency of acute
attacks, whereas for young people the impact that asthma
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had on their daily life and the extent to which they
appeared different from their peers were more significant
[36].

Knowledge and attitudes of teachers and organisational
arrangements in schools

Surveys of teachers in a range of countries including the
UsS, Germany, Hong Kong and the UK have consistently
found low levels of knowledge and understanding of
asthma, asthma and exercise and asthma management
[1,34,57-59]. Although some teachers recognise that sport
is important for children with asthma [57], many are una-
ware that medication may be taken before exercise to
effectively prevent acute attacks and that children with
asthma can be as competent as healthy children in sports
[59]. Studies show that many teachers may hold outdated
beliefs, for example that those with asthma should avoid
PE lessons [59] or that asthmatic children usually have
'overprotective mothers' [57]. Many teachers acknowledge
that they would like more information and training [60]:
in one UK study of primary school teachers, 93% said that
they did not know enough about asthma and 94% said
that they had had no training on this issue [57]. Similarly
high levels were seen in a US survey of 291 elementary
school teachers in which 78% said they did not feel ade-
quately prepared to teach children with a chronic illness,
and 77% did not feel confident to deal with asthma [58].
Although 95% of primary school head teachers in one UK
study reported that they were 'fairly confident' or 'very
confident' about the care of pupils with asthma, two-
thirds expressed concern about dealing with an asthma
emergency [39].

Given the widespread evidence that school staff have a
limited knowledge and understanding of asthma, it is
likely that many are unaware of the importance and feasi-
bility of physical activity for children and young people
with asthma. Lack of knowledge about how to manage an
asthma attack may lead to excessive caution and unneces-
sary restriction of activity. Even if individual teachers are
aware that sport is important for pupils with asthma, the
organisational arrangements may not support full partici-
pation by pupils with asthma. Studies in a range of coun-
tries suggest that care for children with asthma in schools
is often disorganised [39-42]. For example, many schools
do not keep adequate diagnostic registers and cannot
therefore accurately identify pupils with asthma, many do
not allow pupils to be responsible for their own inhalers
and some require parents to administer inhalers [41].
Thus school policies may not facilitate appropriate
asthma management around exercise and may contribute
to teachers, children and parents opting for non-participa-
tion. Some reluctant exercisers may in turn take advantage
of this lack of clear policies: teachers in some studies have
reported that increasing numbers of children and young
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people are excusing themselves from activity by 'forget-
ting' their inhalers, bringing notes from parents or citing
their doctor's advice as justification for their non-partici-
pation. This is unsurprising given that pupils' attitudes
towards PE lessons are known to become less positive as
children become older [16]. From the perspective of par-
ents, many did not trust school staff (apart from school
nurses) to supervise their child's asthma care and had
more faith in the child or young person's ability to man-
age their own care [1] - faith that may be misplaced given
the tendency of many parents to over-estimate the self
management skills of adolescents [54]. This lack of trust
in school staff may have implications for parents' willing-
ness to accept school policies on participation in routine
activities by pupils with asthma.

Central to the beliefs of children, parents and school staff
about the relationship between asthma and physical activ-
ity is the problem of how ambiguous physical phenom-
ena such as breathlessness are interpreted and attributed
to either physical exertion or to asthma.

Symptom perception/interpretation

The literature outlined thus far suggests that child, paren-
tal and school beliefs about asthma are likely to influence
engagement in physical activity. These beliefs are likely to
originate both in a socially derived stock of knowledge
about asthma and through past experience of asthma
itself. Leventhal's self-regulation theory has suggested that
such knowledge may be embodied in abstract and arche-
typal form [61]. This is then drawn upon at times of symp-
tom interpretation by the sufferer or observer resulting in
a cognitive interpretation of the symptoms being experi-
enced (illness representations expressed as: identity/
symptoms, timeline, cause, consequences and cure/con-
trol) and a parallel emotional reaction. Both these cogni-
tive and emotional consequences are managed by
engaging in coping behaviours [61,62] which are subse-
quently appraised and thus, potentially, used again. In the
case of asthma this may be by avoiding physical activity or
engaging in it depending on both underlying beliefs and
past experience.

Consequently, how children, parents and teachers inter-
pret signs such as breathlessness is likely to be at the heart
of day to day management of asthma and physical activ-
ity. Misinterpretation and misattribution of signs may
result in inappropriate coping strategies. For example,
symptoms that may not be asthma-related (e.g. breath-
lessness due to physical exertion) may be misinterpreted
as asthma resulting in exercise avoidance when in fact fail-
ure to engage in cardiovascular based activity is the cause.
Similarly, if breathlessness is misattributed to lack of fit-
ness when in fact it is asthma then young people may fail
to use their medication appropriately and may continue

http://www.biomedcentral.com/1471-2296/9/40

exercising at levels of intensity that may prove problem-
atic.

Although the pathophysiology underlying some asthma
symptoms is characteristically distinct (e.g. wheeze) many
studies show that children and parents do not find the
interpretation of such symptoms to be straightforward
[26,63] as meanings of wheeze may vary from epidemio-
logical definitions[64]. A review of studies in paediatric
asthma has revealed that children and adolescents with
asthma show considerable variability in perceptual accu-
racy and frequently make clinically relevant errors that
have the potential to affect self-management behaviour
[43]. It is also clear from studies conducted in a range of
countries that people of all ages tend to underestimate
their asthma symptoms and overestimate their control
[2,35,40,54]. This tendency may lead to under-medica-
tion and erratic adherence to treatment. Indeed, it has
been estimated that adherence rates for asthma treatment
range from as low as 30% to, at best, only 70% [65]. This
means that at best many children and young people with
asthma may be under-medicating themselves and settling
for less exercise and a poorer quality of life than they
could achieve by following recommended management
strategies and treatment. At worst, a tendency to over-esti-
mate asthma control may be life-threatening for some
individuals: a study of children with asthma admitted to
hospital suggests that children who present to hospital
with hypoxia tend to perceive themselves as less breath-
less than non-hypoxic children [44].

The problem appears to be the interpretation of asthma
symptoms. Dyspnoea (shortness of breath) is highly sub-
jective and can occur independently of any actual con-
striction of the airways. Perception of dyspnoea may be
influenced by asthma patho-physiology and by a range of
social and psychological factors. Furthermore, there is an
interrelationship between these factors as psychological
factors such as stress have been shown to be sufficient to
induce breathlessness in people with asthma [66]. In
terms of patho-physiology, there is evidence to suggest
that perception may vary depending on whether there is
acute airway obstruction or prolonged airway obstruction.
People with prolonged airway obstruction have been
found to perceive symptoms less accurately than those
with acute onset airway obstruction [67]. Greater asthma
severity has been found to be associated with blunted
symptom perception [68].

The range of social and psychological factors found to
either influence, or be associated with asthma perception
and interpretation includes age, gender, Body Mass Index
(BMI), history of exercise-induced symptoms, and psy-
chological state [68-71]. Perceptions of dyspnoea may be
relatively precarious and easily swayed via these variables.
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For example, one study looked at the effect on dyspnoea
reporting of giving children false feedback about their
lung function (measured by peak flow) [72]. Children
who were given a peak flow reading that was worse than
the actual reading reported significantly more dyspnoea,
while those who were given a reading that was considera-
bly better than the true reading did not reduce their report
of dyspnoea. In another study, children's perception of
dyspnoea during resistive load breathing tasks decreased
when they were shown film clips encouraging positive
emotions [73]. No change occurred when the children
were shown 'neutral' or 'negative' film clips. This suggests
that psychological factors like emotional state can affect
the perception of dyspnoea by children with asthma. This
was borne out by another study in which children experi-
encing negative emotions were found to be more inclined
to interpret exercise-related symptoms (e.g. fatigue, heart-
pounding and sighing) as symptoms of airway obstruc-
tion [74]. Higher 'trait anxiety' has also been found to be
associated with heightened symptom perception [68].

A review of symptom perception studies in asthma con-
cluded that although more empirical data on psychologi-
cal factors are required, studies to date do suggest that the
perceptual accuracy is influenced by: competition
between asthma and non-asthma sensory information;
negative emotions; and acquired response tendencies (e.g.
habituation to symptoms, repression of symptoms, selec-
tive perception, and false interpretation of symptoms)
[45]. These factors may favour either blunted perception
or over-perception. More research is needed on factors
that affect the magnitude of dyspnoea reporting.

Given the potential for misinterpretation of symptoms a
proportion of those children and young people diagnosed
as having exercise-induced asthma (EIA) may not be expe-
riencing asthma-related symptoms, but instead may be
breathless on exercise due to a lack of cardiovascular fit-
ness [26]. There may also be social reasons encouraging
such misinterpretation. Siersted et al [75] have suggested
that attributing breathlessness to EIA may be more accept-
able to parents, coaches and children than the conclusion
that the child is overweight or unfit. EIA is certainly very
common [24,39]; it occurs in 70-80% of patients with
persistent asthma and in 12-15% of the general popula-
tion [76,77]. However, any over-attribution may have del-
eterious effects if the subsequent response of children and
parents/teachers is to restrict physical activity rather than
to encourage it (with or without appropriate pre-exercise
asthma medication). This may mean children and young
people miss out on the substantial fitness improvements
that may result from appropriate exercise training, partic-
ularly in children with severe asthma [19].

http://www.biomedcentral.com/1471-2296/9/40

There is, therefore, a paradox in that while over-attribution
of breathlessness to asthma may deny children sporting
opportunities under-attribution (in the form of under-diag-
nosis) of asthma symptoms may also cause children with
undiagnosed asthma to struggle with untreated symptoms
and thus fail to fulfil their sporting potential [26]. Untan-
gling the causes of breathlessness and deciding on appro-
priate action is therefore a complex but important
challenge for children and young people with asthma,
teachers and health professionals.

Principles and strategies to increase participation in
physical activity

Addressing the multiple factors influencing participation
in physical activity outlined in this paper is likely to be
challenging and complex. An overview of contemporary
evidence suggests that strategies must include: accurate
detection, diagnosis and symptom management;
acknowledge and address social and family contexts, be
goal and value based and address the problem of symp-
tom interpretation.

Detection, diagnosis and management

Increasing participation in physical activity by children
and young people with asthma may require improve-
ments in the wider field of asthma diagnosis and manage-
ment. Although the health and social consequences of
asthma-like symptoms in children with no diagnosis are
substantial, there remains a risk of under-diagnosis of
asthma, especially in girls, those with low physical activity
and those with a high body mass [75]. For example, a sur-
vey of 123,000 US 12-14 yrs old found that 17% had
asthma like symptoms but no diagnosis. Of those with no
diagnosis 20% missed a half day of school or more a
month because of wheeze and 25% limited their activities
at least once a month [4]. In a study of a cohort of 7-9
year olds one in 20 children who had wheezed in the past
12 months reported a symptom profile consistent with
unrecognised (and hence untreated) asthma [76].
Improved accuracy of initial diagnosis of asthma needs to
be accompanied by appropriate ongoing management
and review, not least because of the need for changes in
management as the child matures. However, studies show
that some children and young people with asthma are not
being effectively managed: one study found that a third of
children currently being treated for asthma in the UK were
seen by a health professional less than once a year and
that 25% had never had their lung function documented
even with a peak flow meter [8]. The failure to perform
lung function tests, coupled with the evident potential for
exertional dyspnoea to be misinterpreted as asthma, sug-
gests that it is likely that some children may be misdiag-
nosed as having asthma. It also suggests that studies of the
prevalence of asthma that reply on self-report methods
may overestimate prevalence. However, others studies have
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suggested that failure of parents to correctly interpret
"wheeze" may lead to underestimations of prevalence
within such surveys|78] thereby counteracting any poten-
tial misattribution in regard to exertional dyspnoea. Fur-
ther research to more clearly assess the scale of such biases
is required. The introduction of the Quality Outcomes
Framework and associated financial payments to UK gen-
eral practice may, however, reduce misdiagnosis, as has
been evidenced in other clinical areas [79].

Acknowledging and addressing social and family contexts
Educating the individual with asthma about the feasibility
and benefits of physical activity are unlikely to be effective
if the family and school contexts are not also persuaded to
encourage and facilitate participation [76]. A coherent
asthma control strategy is likely to need to take into
account the range of influences on people trying to man-
age their disease (e.g. family, friends, school peers, teach-
ers) and to involve all of these stakeholders to ensure that
the messages they deliver and the actions they take are
mutually reinforcing [40]. Indeed a systematic review of
interventions to promote physical activity among chil-
dren and adolescents more generally found strong evi-
dence that school based interventions with involvement
of the family or community and multi-component inter-
ventions were effective in increasing physical activity [80].
It is likely that elements of such interventions, and the
principles underlying their success, may be largely appro-
priate to young people with asthma as long as other more
disease specific issues are simultaneously addressed. Par-
ents, children and teachers need information about how
and when those with asthma can participate in physical
activity, about how to adjust medication before and dur-
ing periods of extended activity and about the distinction
between limitations at times of asthma exacerbation and
overall limitations [1]. Such an approach may be both fea-
sible and effective. For example, a US school asthma man-
agement intervention based on education for parents and
children was shown at six months to reduce missed school
days by two-thirds, to increase caregivers' perceptions of
the amount of physical activity carried out pupils by 11%
and to reduce daytime and night-time frequency of symp-
toms [81].

Goal and value based strategies

Strategies need to draw on existing research knowledge
about 'what works' in increasing activity in individuals
with chronic conditions. For example, studies show that
information-only interventions may have a limited effect
and that programmes that teach self-management skills
may be more effective [40,82]. A survey of 38 children
aged 8-10 years and their parents found that participation
in activities increased significantly with increased asthma
knowledge and the use of avoidance coping and support-
seeking coping behaviours [83]. A study of adults with
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chronic illness found that a multi-component interven-
tion model including collaborative identification of goals,
identification of barriers, personally relevant problem-
solving strategies and systematic follow-up and support
was also effective in increasing activity [84]. Such pro-
grammes aim to foster 'self-competence' or self-efficacy so
that the individual believes that they are capable of pro-
ducing desired outcomes and avoiding negative outcomes
[82,83]. This means that education and asthma manage-
ment must take into account the patient's own self-man-
agement goals (as opposed to purely clinical objectives)
[40].

Fostering self-efficacy will entail taking account of psycho-
logical factors and of differences between individuals (e.g.
high self-regulators or low self-regulators). This suggests
that physical activity may also need to be promoted in dif-
ferent ways to boys and girls. Strategies should probably
take account of gender differences in regard to the rela-
tionship between self/social identity and physical activity,
and the differing motivating factors underpinning
involvement in sports and exercise [85]. However, while
such targeting appears theoretically appropriate a recent
review for children and young people more generally cast
doubt on the evidence base to support the effectiveness
for such differentiation [80]. Further research in this area
is required. Despite this uncertainty, it continues to
appear sensible to target individuals' key motivators irre-
spective of how they are socially patterned. Bailis et al [85]
have suggested that some individuals may be more likely
to participate if emphasis is placed on the availability of
support while others may be motivated more by external
challenges and targets. Similarly, arguments framed in
terms of the health benefits of performing a behaviour
have been shown to be more persuasive for some individ-
uals than those framed in terms of the costs of non-per-
formance [86].

Addressing symptom interpretation

Difficulties in interpreting asthma symptoms may be a
major contributor to the beliefs held by young people
with asthma, their parents and teachers. More research is
needed to identify distinct types of perceptual errors, to
identify factors related to perceptual inaccuracy, to exam-
ine the relationship between perceptual accuracy and rel-
evant outcomes, and to identify effective interventions
[43,44]. Tt is not yet possible to reliably predict which
individuals are most at risk of making clinically serious
errors. Health professionals need to adopt an individual-
ized approach to symptoms to guide patient education
and management; identify patients prone to making clin-
ically relevant errors; and develop and implement inter-
ventions to improve accuracy of symptom perception,
both for those who under-perceive their symptoms and
those who over-perceive them [43]. Individuals who are
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prone to under-estimate their symptoms may benefit
from training and feedback using peak flow meters in
order to improve perceptual accuracy. Individuals who
tend to make symptom magnification errors can be
informed of which symptoms accurately predict their
functioning and which do not, and can be helped to dif-
ferentiate asthma-related sensations from those that are
unrelated [43,44].

Strengths and limitations of the review

This breadth of topic and associated searching permitted
within scoping reviews and associated narratives means
that, as in this case, it is possible to "map" out the range
of key contemporary issues on a given topic, and the link-
ages between them. It also provides the basis for decision
making about areas which may be important to target for
future primary research as well as those where more spe-
cifically defined systematic reviews may be needed. How-
ever, in achieving this there are unavoidable limitations.
The breadth of topic and associated searches means that
we cannot claim to have identified all relevant papers on
each issue and have been forced to make judgments as to
how deep and detailed investigations should be in rela-
tion to each topic area. Identification of one study and
finding necessarily leads to a host of other underlying
issues which could also be investigated and reported.
However, we believe that we have successfully provided
sufficient depth without sacrificing the breadth and inter-
connection of issues which are at the heart of a scoping
type review. A scoping review cannot include a full quality
appraise, weight or "pool" data[11], as in more meta-anal-
ysis procedures. However, we believe that these limita-
tions do not interfere with the broader purposes and value
of the scoping review and indeed provide the foundation
for future systematic reviews in these areas.

Conclusion

Asthma is a common problem which impacts on individ-
uals, their families and society. The literature from many
countries over several decades shows a clear pattern of
short term barriers to increased activity preventing chil-
dren and young people with asthma attaining long term
physical fitness with all its consequent benefits to lung
health, general health, social and psychological well-
being. Activity and physical fitness deserve a place in goal
setting for generic and individual asthma management
plans. The way young people perceive and respond to
physiological signals such as shortness of breath on exer-
cise requires attention.
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