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Abstract

Exercise in a child with bronchial asthma is a significant subject of interest to the child, physician
and parents. Most children with asthma would like to engage in sports. However, fear, past
experiences of physical restrictions from the disease, perception of family members, unfavourable
institutional policies, the reluctance of school teachers to include children with bronchial asthma in
sports and healthcare workers' advice that discourages physical exercise are barriers to vigorous
physical activities in children with bronchial asthma. This leads to a sedentary lifestyle, which
decreases their quality of life and increases obesity, thus worsening their asthma symptoms.
Bronchial asthma is a chronic inflammatory airway disease leading to variable airway obstruction
and hyperresponsiveness. Exercise can trigger or aggravate bronchial asthma symptoms via
physical and chemical mechanisms. Exercise-induced bronchoconstriction can also occur in
children who have bronchial asthma. Exercise, however, reduces the severity of exercise-induced
bronchial asthma, reduces airway inflammation and improves pulmonary function in patients with
asthma. Regular physical activity improves bronchial asthma control and quality of life in patients
with asthma; it also reduces the amount of medication required to control the disease. As a result of
this, regular exercise is recommended as a non-pharmacological adjunct to the management of
bronchial asthma. Exercises that do not require prolonged rapid breathing, like playing volleyball,
badminton, or aerobics exercises, are least likely to cause exercise-induced bronchoconstriction.
For a child with bronchial asthma to benefit from the effects of regular exercise, the choice of
exercise, reasonable asthma control, and good prevention and management of exercise-induced
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bronchoconstriction are essential.
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Introduction

Often, the physician is addressed with the
question from a cautious mother of a child with
bronchial asthma, "Is it safe for my child to
engage in sports or outdoor games?" On the
other hand, the doctor is also cautious about
giving the all-clear decision of which sport is
safe and which is not. On the other hand,
children are usually unhappy being restrained
from engaging in sports or outdoor games they
are interested in. Children with bronchial
asthma live a more sedentary lifestyle and are
less involved in physical activity than the
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general population.! Studies have shown that
barriers to engaging in physical activity and
exercise in children with bronchial asthma
include fear and past experiences of physical
restriction from their illness, perception of their
family members, unfavourable organizational
policies, reluctance by school teachers to
include a child with asthma in physical
education activities and health care advice that
discourages physical activities among children
with bronchial asthma.>® Support from
healthcare professionals has been reported as a
facilitator for physical activity in patients with
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bronchial asthma.® However, the clinician’s
knowledge may be restricted on how and what
guidance to give children with asthma on
physical  activity.>®  Bronchial  asthma
management aims beyond managing asthma
symptoms, but it includes improving the quality
of life of patients with asthma in the activity and
emotional domain.” This review article will
highlight exercises in the context of children
with bronchial asthma and the role of exercise
in the management of bronchial asthma. It
would also mention the types of exercise that
are advisable for children with bronchial
asthma.

Asthma pathophysiology

Bronchial asthma is a Type 2 immune response
to antigens presented to the airway, which leads
to chronic inflammation, variable airflow
obstruction and bronchial hyperresponsiveness.
Chronic airway inflammation occurs when
antigens are presented by dendritic cells to
activated TH2 lymphocytes. They produce an
inflammatory response with the release of
interleukins (3,4,5,9 and 13), GM-CSF and IgE
production. They also cause infiltration of mast
cells, eosinophils and T lymphocytes in the
airway, which release  mediators of
inflammation like histamines, prostaglandins
and leukotrienes, sustaining the inflammatory
response. The presence of these cells
contributes to airway hyperresponsiveness such
that there is an exaggerated bronchoconstriction
response to stimuli such as cold air, allergens,
viruses, exercise and irritants. The recurrent
smooth muscle contraction along the airways
results in wheezing, coughing, breathlessness
and chest tightness. 81° The airway obstruction
in asthma is variable, and it occurs due to
bronchoconstriction, airway oedema and a thick
mucus plug that is made up of serum proteins
and cell debris. In long-standing airway
inflammation, there could be airway
remodelling, which could lead to fixed airway
obstruction and consequential decreased
expiratory flow rate, air trapping and increased
work of breathing. °
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Exercise and asthma relationship

Among the many triggers of bronchial asthma,
exercise is unique in that it could trigger or
aggravate asthma symptoms; at the same time,
appropriate regular exercise is beneficial in the
management of children with bronchial asthma.
UExercise induces asthma via physical
mechanisms such as cooling and drying the
airway. It also induces asthma via a chemical
mechanism from the metabolic acidosis that
occurs during exercise. During exercise, the
rapid breathing of air causes heat and water
loss. The air is relatively dry and cold compared
to inspired air in a rested state, which is
normally heated to 37°C and saturated with
water vapour from the airways.? Cooling of
the airway by the inspired cool air during
exercise triggers cholinergic receptors. This
leads to increased airway smooth muscle tone
and production of secretions such that there is
reflex bronchoconstriction. 122 At the end of
the exercise, rebound vasodilation occurs in the
airway, leading to mucosal oedema and airway
narrowing.t?13 Furthermore, the
hyperventilation involved in exercise leads to
airway drying with an increase in the
osmolarity of the liquid layer. This leads to the
release of mediators like prostaglandins,
leukotrienes  and  histamines,  causing
bronchoconstriction and reduced mucociliary
clearance.®®

Exercise-induced bronchoconstriction (EIB) is
a known variant of asthma which occurs in
individuals who have bronchoconstriction
when they exercise or engage in vigorous
physical activity, particularly in cold outdoors.®
It can occur in children who have asthma, those
who already have other manifestations of atopy
like allergic rhinitis or in otherwise healthy
persons without a history of atopy. In healthy
individuals, there is a fall in forced expiratory
volume in 1 second (FEV1) of not more than 5%
during the exercise; in EIB, however, this is
higher, with the diagnostic criteria being a fall
greater than or equal to 10%. * The global
prevalence of EIB was reported by a meta-
analysis of 66 studies to be 9%, making an
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estimated 16.5 million children with EIB
globally. In contrast, EIB's global prevalence
was 46% in those with bronchial asthma.® Kuti
et al. reported a prevalence of 87% of EIB
among Nigerian children with controlled,
physician-diagnosed asthma, !¢ while Mtshali
et al. reported that 23% of healthy South
African children had EIB.Y” The symptoms in
children with EIB include cough, wheezing,
breathlessness, chest tightness or chest pain,
depending on how the patient expresses their
discomfort. 1618 These symptoms make patients
with bronchial asthma avoid exercise or
physical exertion; this avoidance has the
tendency to lead to obesity, social isolation and
poor health.®

Benefits of exercise in asthma management

Paradoxically, physical exercise has been
shown to reduce the severity of EIB, improve
pulmonary functions and reduce airway
inflammation in patients with bronchial
asthma.'® Physical exercise leads to increased
production of anti-inflammatory cytokines and
decreased pro-inflammatory mediators and
cells, airway remodelling and fractional
exhaled nitric oxide (an indicator of
eosinophilic airway inflammation).***® Regular
physical activity improves bronchial asthma
control, lung function and quality of life in
patients with asthma.?® In a meta-analysis,
aerobic exercise significantly improved the
percentage of predicted forced vital capacity,
maximum mid-expiratory flow, and quality of
life measures in paediatric asthma patients.?
Lung expansion, which is demonstrated in deep
breathing and aerobic exercise, has a
bronchodilator effect on the lungs. 2 Regular
aerobic exercise leads to physiologic
adaptations that improve pulmonary functions
in children with bronchial asthma. The ability
of the children to participate in physical
activities and enjoy the social interaction of
group exercise or sports improved their quality
of life.! Physical activity also reduces school
absenteeism from asthma-related symptoms,
reduces the strength of medications required to
achieve bronchial asthma control and reduces
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unscheduled hospital visits for exacerbated
asthma symptoms.? In addition, avoidance of
physical activities and exercise would lead to
obesity, both of which are independent
contributors to poor outcomes in patients with
bronchial asthma.?*?

Exercise options for children with asthma
Counselling on engagement in physical activity
has been recommended as an adjunct to the
pharmacological management of asthma.?
Knowing the optimal regime and right exercise
prescription that health workers can integrate
into bronchial asthma management is of interest
to researchers.?%?” Given the interplay of
exercise in children with asthma, addressing the
understandable concerns over exercise in
children with bronchial asthma is about
following the right guidelines to utilize exercise
and harness its beneficial effect as a non-
pharmacological tool in managing bronchial
asthma. The GINA Guidelines on the
recommendation of physical activity as a non-
pharmacological adjunct to management states
that people with bronchial asthma should be
encouraged to engage in regular physical
activity, although GINA did not recommend a
particular form of physical exercise over
another in patients with asthma.? Balantoni et
al. reported that soccer, cycling, swimming,
dancing, running, gymnastic  workouts,
volleyball, walking, handball, basketball,
skating, table tennis, and hockey were regular
sporting activities of primary school children
with asthma in Hungary.?

Hughes, however, stated that exercises that
cause prolonged rapid breathing are most likely
to cause asthma symptoms in children who
have EIB.'? Exercises that require prolonged
rapid breathing include long-distance running,
soccer, ice skating, paddling, cycling and
dancing. On the other hand, exercises that do
not require prolonged, rapid breathing were
least likely to cause symptoms in children with
bronchial asthma. These included volleyball,
softball, baseball, taekwondo, non-competitive
basketball, long jump, and playing as a




Onubogu Uchenna C.

goalkeeper in soccer.? He also highlighted that
the type of warm-up exercises a person engages
in, like running laps before a baseball game,
could also cause symptoms.

Swimming is a good sporting activity for
children with bronchial asthma because it is
usually done in a moist, warm environment,
making it well tolerated and improving lung
functions and cardiopulmonary fitness. 122
However, prolonged swimming, which requires
prolonged rapid breathing, like in races or
exposure to chlorine in the pool, could be
problematic for children with bronchial asthma.
132829 The Nigerian hand clap and step games,
badminton, and moderate rope jumping do not
require prolonged rapid breathing and could be
properly tolerated by children with asthma.
Aerobic exercises are physical activities that
use large groups of muscles rhythmically or
repetitively; examples of aerobic exercises are
cycling, swimming, walking, rope jumping,
playing tennis, dancing and running. Studies
have shown that regular moderate aerobic
exercise is beneficial in patients with asthma as
it has been demonstrated to improve lung
function. 2
Management of Exercise-Induced
Bronchoconstriction

A discuss of exercise in children with asthma
may be incomplete without describing how to
manage or  prevent  exercise-induced
bronchoconstriction. The management of EIB
in patients with bronchial asthma follows the
same principle of asthma management:
avoiding known environmental triggers and
stepwise treatment of asthma to achieve good
asthma control. It is important to state that
sports are not contraindicated in patients with
EIB.1*20 |f an acute asthma attack occurs during
exercise, the treatment is to remove the child
from the sport and treat the acute asthmatic
exacerbation using standard guidelines.?
However, the optimal treatment for EIB is to
prevent asthma symptom flare-ups during
exercise. 2030 Steps to prevent EIB include non-
pharmacological and pharmacological
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strategies. The non-pharmacological strategies
include a pre-exercise warm-up. *2° High-
intensity  interval pre-exercise  warm-up
significantly reduces EIB, with its effect lasting
up to 12 hours as opposed to continuous and
intermittent pre-exercise warm-up. 33! The use
of a face mask is recommended for warming up,
especially if exercising in cold dry weather.
This would help humidify the inspired air.
Breathing through the nose is recommended
instead of the mouth breathing so that the nose
can humidify the inspired air.*> For
pharmacological  strategies,  pre-exercise
medications are recommended to prevent EIB.
Short-acting beta-agonists (e.g. salbutamol,
pirbuterol, levalbuterol) can be administered 15
to 30 minutes before vigorous exercise; Long-
acting beta-agonists (e.g., formoterol) can also
be administered 30 to 60 minutes before
exercise and mast cell stabilizers (e.g.,
cromolyn sodium) can be taken 15 to 20
minutes before exercise.?®® The benefits of
daily use of inhaled corticosteroids as part of
maintenance therapy stem from long-term use
and not from a single dose to prevent EIB.
Leukotriene  receptor  antagonists  (e.g.
montelukast) can be taken two hours before
exercise as part of the prevention of EIB. 203

Conclusion

Exercise is an essential adjunct to bronchial
asthma management; avoidance of exercise and
physical activity is common among children
with asthma both at personal, parental and
institutional levels. This needs to be actively
addressed by clinicians managing children with
bronchial asthma. Physical exercise improves
the overall health of children with asthma; it
improves their pulmonary functions and quality
of life. Strategies to successfully incorporate
exercise in children with bronchial asthma
include health education and counselling on the
benefits of physical activity and exercise, the
selection of sports that the children enjoy and
do not require prolonged rapid breathing, doing
pre-exercise warm-ups, intentionally breathing
through the nose and not the mouth to
encourage inspiration of warm humidified air,
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attaining good asthma control by use of daily
maintenance medications and timely use of pre-
exercise medication to prevent exercise-
induced bronchoconstriction.
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