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Abstract
Background: Bronchial asthma is described as a persistent inflammatory

condition that disrupts the airways and respiratory system, leading to infrequent

Dr. Zahera Raafat

Zedan’ occurrences of wheezing, difficulty breathing, chest constriction, and coughing.
Department of The disease is on the rise globally; it is estimated that approximately 14% of
Pediatrics, Faculty children have experienced asthma symptoms that affect their activities of daily
?‘fherapy Phé’:'ncr?; living. Purpose: This study aimed to explore bronchial asthma in children and
Universi’ty, Egypt; the role of physical therapy in its management. Methods: The published studies
E-mail: in PubMed, LILACS, Google Scholar, and Cochrane Library Scholar that
zaheraraafat77@icl  studied bronchial asthma were reviewed with the following keywords:
Z‘ﬂ% history: obstructive airway disease, breathing exercise, inspiratory muscle training,
submitted:  10-11- Physical training, and physical therapy in children. Studies that aligned with the
2024 scope of the current research were included, while those that did not align were
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Introductionn

excluded. Results: The recommended treatment of bronchial asthma is divided
into 5 main categories that are widely used, like inspiratory muscle training
(IMT), breathing exercises, manual therapy, stretching exercises, and physical
training. Conclusion: The reviewed studies highlight that the management of
bronchial asthma can be effectively addressed through four primary physical
therapy approaches: inspiratory muscle training (IMT), breathing exercises,
manual therapy, stretching exercises, and physical training. The literature review
highlights the importance of these methods as complementary interventions in
the comprehensive treatment of bronchial asthma.

Keywords: Breathing exercise, Inspiratory muscle training, Obstructive airway
disease, Physical training, Physical therapy in children.

obstruction. The phenotypic variations observed in
children with asthma can influence associated
comorbidities and the selection of pharmacological
treatments. !

Bronchial asthma is a prevalent and complex
heterogeneous condition that typically starts in
early life and is marked by reversible airflow
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The underlying mechanisms of asthma are
complex, involving airway inflammation,
intermittent  airflow  obstruction, and an
exaggerated bronchial response, which are initiated
by the presentation of antigens by dendritic cells
and the subsequent response of lymphocytes and
cytokines, ultimately  triggering airway
inflammation and asthma symptoms. 2

Asthma arises from a complex interaction of
immune, genetic, and environmental factors,
causing chronic airway inflammation and hyper-
responsiveness. Type 2 (Th2) responses, prominent
in allergic asthma; involve cytokines like
interleukin-4 (IL-4), interleukin-5 (IL-5), and
interleukin-13 (IL-13), driving eosinophil activity
and immunoglobulin E (IgE) production, while
non-Th2 mechanisms with neutrophils play a role
in severe cases. Airway remodeling, including
muscle hypertrophy and fibrosis, exacerbates
disease progression. 3 The primary pathological
characteristics of asthma include inflammation and
remolding of the airways, characterized by sub-
epithelial fibrosis, globlet cell hyperplasia,
mucosal gland hyperplasia, collagen deposition
and smooth muscle hypertrophy. *

Childhood asthma may stem from atopy,
airway size, or environmental factors like
allergens, pollution, and smoking. High IgE levels
worsen symptoms, while obesity increases
severity. Although family history suggests a
genetic link, the exact genes are unknown. More
research is needed to understand this complex
disease. ® Bronchial asthma is allergic or non-
allergic, with allergic asthma often triggered by
allergens and involving Th2  responses,
eosinophils, and IgE. Non-allergic asthma,
common in women and overweight individuals,
develops later and includes Th2 and non-Th2
subtypes linked to obesity, aging, and smoking.
Non-allergic asthma is harder to manage, with Th2
linked to nasal polyps and aspirin sensitivity. °

Fine particles, Particulate Matter 2.5
micrometers (PM2.5), worsen asthma by deeply
penetrating the lungs and irritating small airways
critical for airflow. They are prevalent in polluted
areas and indoor spaces with tobacco smoke or
solid fuels. While PM2.5 exposure causes
oxidative damage, its impact on improving small
airway function through reduction remains
unstudied. °

Asthma is marked by wheezing, though it
may not be present between episodes. Severe
attacks can cause tachycardia, tachypnea, reduced
airflow, and difficulty breathing, along with
accessory muscle use and pulsus paradoxus. Extra-
pulmonary symptoms may include swollen nasal
mucosa, pale skin, atopic dermatitis, and nasal
polyps * Diagnosis involves identifying reversible
and variable airway obstruction, intermittent
symptoms such as wheezing, dry cough,
breathlessness, and chest tightness, and
recognizing triggers like allergens, irritants, stress,
weather changes, hormonal shifts, or respiratory
infections. Spirometry during episodes typically
shows reduced Forced Expiratory VVolume in one
second (FEV1) or Peak Expiratory Flow (PEF).*

Children with bronchial asthma often
experience impaired functional capacity, making
physical fitness evaluation essential for assessing
performance limitations and treatment
effectiveness. Tests like the 6-minute walk test
(6MWT) and shuttle tests measure endurance in
children and teens with chronic respiratory issues.
These assessments help track any decline in
physical performance. ®

Pulmonary function tests (PFTs) assess
respiratory function, aiding in diagnosing and
monitoring lung conditions. Their accuracy
depends on patient effort and is most useful
alongside clinical exams and medical history. PFTs
help evaluate disease severity, progression, and
treatment outcomes.® Spirometry, one of the
pulmonary function tests, evaluates respiratory
conditions, monitors disease progression, and
assesses treatment effectiveness. A structured
approach ensures accurate interpretation, with the
forced expiratory volume in one second to forced
vital capacity (FEV1/FVC) ratio indicating airway
obstruction and aiding in diagnosing asthma,
COPD, or restrictive patterns. FEV1 helps
determine disease severity, though its thresholds
are arbitrarily set without direct patient outcome
evidence. 1

This study aimed to explore the methods and
impact of physical therapy in managing bronchial
asthma in children. The published studies in the
Google Scholar, PubMed, LILACS, and the
Cochrane Library Scholar, which studied bronchial
asthma, were reviewed, using the following
keywords: bronchial asthma, breathing exercise,
physical training, and inspiratory muscle training.
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Physical Therapy Treatment of

Bronchial Asthma

Children with asthma not only suffer from
symptoms like coughing, wheezing, chest
constriction, and breathlessness especially during
night or early in the morning, but they also
experience  exercise-induced  asthma.!  So
alongside drugs, physical therapy is regarded as a
therapeutic approach for asthma. The primary
physical therapies include inspiratory muscle
training (IMT), breathing exercises, manual
therapy, stretching exercise and physical training.
breathing exercises, such as the Buteyko technique
and Papworth * method, help asthmatic patients
develop a more effective breathing pattern by
promoting longer exhalations and slower
respiratory rates, thus reducing hyperventilation
and hyperinflation. IMT consists of three types:
pressure  threshold  loading, = normocapnic
hyperpnea, and flow-resistive loading, designed to
improve the power and endurance of the diaphragm
and secondary inspiratory muscles. 2

A) Breathing Exercises

1) Buteyko method

It aims to improve breathing by regulating
both the volume and rate to better align with the
body's metabolic needs, thereby preventing
excessive breathing (chronic hyperventilation).
Reducing over-breathing may help alleviate
bronchospasm by sustaining higher concentration
of carbon dioxide in the blood, as low CO:

1. Encourage the child to sit comfortably and
to remain calm.

2. Instruct the child to inhale slowly and
deeply using the diaphragm and hold it for 8-10
seconds.

concentration contribute to the development of
asthma symptoms like chest tightness and
wheezing. 3 Before starting the technique, make
sure that the patient is in sitting position, and
relaxed as much as possible then give him
instructions to do the following according to
Vagedes et al * (Fig.1) *® shows the procedures of
Buteyko technique

1)Normal and deep breath in and out through
the nose.

2)By using the index finger and thumb, close
your nose, and keep your breath held as much as
you can until you experience the urge to breath,
then exhale

3)Breathe normally for about 10 seconds

4) Repeat the steps again

2)Papworth  method
Viyakappan et al 1

It helps alleviate respiratory symptoms by
offering several advantages: improving breath
control and efficiency, lowering anxiety, and
highlighting the importance of matching breathing
patterns to physical activity. It may
Steps:

also reduce dependence on medication.
These benefits result in an enhanced well-being,
involving less reliance on medications and greater
ability to perform everyday tasks. It combines
diaphragmatic ~ (abdominal)  breathing  with
relaxation and specific breathing exercises to
manage anxiety and respiratory conditions like
asthma
3. Tell the child to exhale gently through pursed
lips, ensuring the exhale takes twice as long as the
inhale.
4. Perform this exercise for 30 seconds, repeating
it 10 times. The total exercise time is 30 minutes.

according  to

% / .'7 \ f 7\

breath in
and count
seconds

Small |

First signs Normal breathing
of air
hunger

Small breath
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Small breath in
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Figure 1: Procedures of Buteyko breathing

El-Shenawy Z, Abdel-Nabie W, Ahmed S, Tantawy E, Khalaf M, Management of Bronchial Asthma in Children: Review Article. B Int J

PT. 2024;2 (2):53-62. DOI: 10.21608/BIJPT.2024.338978.1048

55



B IntJ PT 2024 Jun;2(2):53 -62. DOI: 10.21608/BIJPT.2024.338978.1048

3)Pursed lip breathing

It is a technique where the child inhales
slowly through the nose and exhales slowly
through pursed lips, as though blowing out
a candle. This method helps to extend the
exhalation phase, generates positive airway
pressure, and reduces the risk of airway
collapse.

It can improve oxygen levels, ease
shortness of breath, and aid in airway
clearance by ensuring that the airways stay
open during exhalation. This technique is
particularly beneficial for individuals with
respiratory conditions like asthma, as it
helps optimize breathing efficiency and
prevent air trapping.!’

4) Diaphragmatic breathing exercise
Sallini et al.'® reported that
applying the diaphragmatic breathing
exercise approach may improve oxygen
levels in patients with asthma both pre and
post the intervention. Steps of
diaphragmatic breathing exercise
conducted by Pathan etal. ° as the
following:
Instructions for the breathing exercises
must be given before test using verbal
commands to demonstrate the technique.
Step 1: Child must be relaxed as much as
possible before starting test.
Step 2: He/she has to place hands slightly
under the anterior costal border and
physical therapist instruct the patient to
breathe slowly and deeply through the nose
in a calm manner.
Step 3: Child instructed to keep their
shoulders not tensed, their upper chest still,
permit only the abdomen to gently rise
during inhalation, and then exhale slowly.
Step 4: Continue to take slow, deep
breaths, aiming for six breaths per minute.
Step 5: Rest, then repeat steps again.
For adding resistance, exhale slowly
through pursed lips or against slight
external pressure, like using a small weight
on the abdomen. This exercise strengthens
the diaphragm and enhances respiratory
efficiency,  particularly  helpful in
managing asthma symptoms. 2

B- Inspiratory muscle training (IMT)

In children with asthma, (IMT) can
raise maximal inspiratory pressure
(PImax), potentially reducing inspiratory
motor drive by decreasing the recruitment
of motor units, which may alleviate
dyspnea. IMT can also induce diaphragm
hypertrophy and enhance the size of
muscle fibers in the external intercostals,
potentially reversing or delaying the
decline in inspiratory muscle function.

However, factors such as the degree of
hyperinflation, airway obstruction
severity, and training frequency and
duration can influence the effectiveness of
IMT. Before beginning IMT, the child
must first spend 25 minutes practicing
diaphragmatic breathing and pursed-lip
breathing, both in a seated and supine
position, with each exercise performed in
sets of 10 repetitions. Following this, IMT
is conducted for 25 minutes. 2

1) Flow-Resistive Loading

It applies external resistance to the
respiratory muscles by using a variable
diameter opening during breathing.
Traditionally, this is done with analog
devices that have adjustable dials, with
modifiable size of the opening, thus
altering the airflow and the corresponding
load. For a specific flow rate, as the orifice
becomes smaller, the load increases though
pressure also changes with airflow. 22
2) Normocapnic hyperpnoea

It is a training method in which

individuals breathe at a high percentage of
their maximum voluntary ventilation for a
set duration, utilizing complex rebreathing
systems to maintain stable carbon dioxide
levels. Its application in patients has been
limited due to the need for specialized,
intricate equipment to prevent hypocapnia
and the physically demanding nature of the
exercise. This technique aligns with
endurance training as it emphasizes high
airflow  with low pressure. During
normocapnic hyperpnea, both inspiratory
and expiratory muscles are engaged. In
contrast, flow-resistive loading and
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pressure-threshold loading specifically
target the inspiratory muscles, enhancing
their strength and performance. 2

3) Pressure-Threshold Loading

This device adds external resistance to
the respiratory muscles by forcing
ventilation through an opening that
remains closed by a spring-loaded switch
or similar mechanism until a certain
pressure is achieved. At the beginning of
inhalation, the valve stays closed, requiring
the user to generate enough pressure
against the spring-loaded mechanism to
overcome the resistance and allow airflow.
During exhalation, a one-way valve opens,
permitting unrestricted airflow. The
system provides a steady, pre-determined
pressure, unaffected by the user's breathing
pattern or flow rate. 22
Threshold loading is the most commonly
used method for inspiratory muscle
training (IMT) due to its portability and
simplicity. However, while different IMT
techniques have been evaluated in a
systematic review of healthy individuals,
no evidence suggests that one method is
superior to another for managing asthma. 2
(Fig. 2)?° illustrates the changes in the
chest wall's tidal volume across the three
evaluation stages (QB, Load, and Rec) and
with the use of both inspiratory resistance
devices (pressure threshold and flow
resistance).

AMMMWA

Figure 2: a) Illustration of tidal volume
changes during quiet breathing, inspiratory
load, and recovery periods. Comparison of
volume curves as the load increases with b)
pressure threshold and c) flow resistance
devices. TI: inspiratory time; TE:
expiratory time.

C- Manual therapy

Different manual therapies are
employed to help alleviate asthma
symptoms. Chiropractic and osteopathic
methods focus on enhancing mobility of
the rib cage and spine to support better lung
function and circulation. Additional
techniques involve chest percussion,
vibrations, and specific postures to aid in
loosening and expelling mucus. Massage
therapy is also commonly applied. These
methods are practiced by various
professionals, including chiropractors,
physiotherapists, osteopaths, and
respiratory therapists. 2

1) Percusiion, vibration, and postural

drainage

Chest percussion involves positioning the
patient to assist in draining secretions from
a specific lung lobe or segment, while the
chest is clapped (Fig.3)®® with cupped
hands to loosen and mobilize the retained
mucus, which can then be either
expectorated or drained. While effective,
this technique can be uncomfortable and
exhausting for the patient. Alternatives to
manual  chest  percussion include
mechanical vibrators and inflatable vests,
which can provide similar benefits without
direct hand contact. %

Vibration, in a similar way,
increases airflow and aids in breaking
down mucus, particularly in the smaller
airways. The technique involves delivering
rhythmic pressure (Fig.3), which helps to
dislodge mucus from the walls of the
airways. Postural drainage, meanwhile,
relies on positioning the body to use
gravity in draining mucus from specific
lung areas. The postures used in postural
drainage are tailored according to the lung
regions targeted and the patient's condition.
Proper body positioning directs mucus
toward larger airways, where it can be
more easily cleared (Ramirez-Sarmiento,
2002). Both vibration and postural
drainage are personalized to the patient’s
specific needs, ensuring effective mucus
removal and enhanced airway clearance. %’
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Cup your hands when performing chest percussions

Position hands as shown below
when performing chest vibrations

Figure 3: Hand position of percussion and
vibration technique.

2) Massage therapy
A study by Hondras.etal revealed that
children who received a nightly at least 20-
minute massage from their parents before
bedtime or by therapist, involving stroking
and kneading in the following areas—
face/head/neck/shoulders, arms/legs, and
back—experienced an immediate
reduction in anxiety-related behaviors and
cortisol levels. Additionally, their attitudes
toward asthma, peak airflow, and other
lung functions showed improvement
throughout the study. For older children
who participated in the massage therapy,
their anxiety levels dropped right after the
massage, their attitude toward asthma
improved over time, and one indicator of
pulmonary function, forced expiratory
flow between 25% to 75% (FEF25-75),
also improved. 28

Steps of massage according to
Sefton et al % as the following:
Face, Head, Neck, and Shoulders:

1. Begin with general gliding strokes
over the neck and shoulders using
cream for 2 minutes.

2. For the face and head, perform
gentle stroking, pressure point
massage, kneading, and a scalp
scrub  without cream for 2
minutes.

3. Perform  unilateral  strokes:
circular  friction and direct
pressure from the occiput to the
mastoid process for 5 minutes.

4. Perform bilateral strokes:
kneading the upper trapezius,
levator scapula, and scalenes, with
circular friction and deep gliding
friction on the scalenes, and direct
pressure on key areas, for 5
minutes.

5. Finish with general gliding
strokes over the neck and
shoulders for 2 minutes.

Arms and Legs:

e Left Arm: Apply gliding strokes
with cream, followed by gentle
shaking at the shoulder joint, and
kneading on the arm and hand for
5 minutes.

e Left Leg (Then Right Leg): Apply
gliding strokes with cream over
the front of the leg, knead the
lower and upper leg, and
manipulate the foot and toes for 5
minutes.

e Right Arm: Repeat the same steps
as the left arm for 5 minutes.

e Right Leg (Then Left Leg):
Perform gentle compressions on
the gluteal muscles, gliding
strokes over the back of the leg,
kneading the lower and upper leg,
and foot manipulation for 5
minutes.

e LeftLeg: Repeat the same steps as
the right leg for 5 minutes.

1. Perform gentle gliding strokes
over the back with cream.

2. Use kneading motions to relax the
muscles.

3. Apply friction techniques (either
circular or transverse) over the
erector spinae muscles.

4. Perform kneading and trigger
point work around the scapula and
along the trapezius as needed.

D) Stretching exercise
according to Leonés etal *°

El-Shenawy Z, Abdel-Nabie W, Ahmed S, Tantawy E, Khalaf M, Management of Bronchial Asthma in Children: Review
Article. B Int J PT. 2024;2 (2):53-62. DOI: 10.21608/BIJPT.2024.338978.1048



B IntJ PT 2024 Jun;2(2):53 -62. DOI: 10.21608/BIJPT.2024.338978.1048

Stretching is widely utilized because of its
numerous  benefits and  minimal
contraindications. A diaphragm stretching
technique has demonstrated positive
effects on respiratory function as well as
thoracic and spinal mobility in healthy
children. The impact of diaphragm
stretching (Fig.4)% on pulmonary function
and respiratory pressures in healthy
children revealed a significant
improvement in forced vital capacity,
forced expiratory volume in the first
second, and respiratory muscle strength

immediatel following the techniﬂue.

Figure 4: Stretching‘ technique for

diaphragm

Steps of stretching technique:

1. Position the child in an upright,
seated position.

2. The therapist stands behind the child
and gently wraps their hands around
the child's thoracic cage.

3. The therapist carefully slides their
fingers under the child's costal
margin.

4. To relax the rectus abdominis, the
child is asked to slightly round their
trunk.

5. As the child exhales, the therapist
gently grasps the lower ribs and
costal margin, applying a downward
(caudal) pressure.

6. Maintain the stretching tension for
5-7 minutes.

7. Perform the stretching once during
the session

D- Physical Activity

The Global Initiative for Asthma
(GINA) and other health authorities
emphasize the importance of incorporating
exercise into asthma management for
children.  Exercise, especially when
conducted in controlled environments and
timed around the administration of
prescribed asthma medication, offers
significant benefits. Engaging in aerobic
exercise helps reduce asthma-related
symptoms such as chest restriction,
wheezing, and  breathlessness by
enhancing lung capacity improving oxygen
exchange, and strengthening respiratory
muscles. Additionally, regular physical
activity can contribute to better overall
fitness, increased endurance, and a reduced
risk of asthma exacerbations, ultimately
leading to higher life satisfaction for
children with asthma- %

Exercise training can enhance lung
function and asthma management in
children with asthma. Swimming, in
particular, has been shown to be beneficial
for these children. Study conducted by
Carew and Cox 3 demonstrated that
swimming-based exercise programs are
more effective at improving peak flow
readings compared to other sports
activities such as basketball or football.

Conclusion
Bronchial asthma is a common
health concern in children, and its

management continues to be a topic of
discussion. Several treatment options are
available for managing the condition.
Physical therapy plays a significant role in
treating children with asthma, with
approaches such as inspiratory muscle
training (IMT), breathing exercises,
manual therapy, stretching, and physical
training proving to be highly effective in
managing asthma in children.
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