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Abstract

Purpose: Spinal Cord Injury is described as one of the most devastating neurological
impairment. It has profound effects on spinal injured person and their activity. SCI patient
with cervical injury has respiratory problem. The present study was conducted to analyze
and identify the therapeutic effectiveness of Glossopharyngeal Breathing along with
Conventional Physiotherapy for the treatment of tetraplegic patient with SCI. This study
has made the comparison, in order to discover the most effective treatment to alleviate the
symptoms of the condition. Objectives: The objectives of the study is to investigate the
effectiveness of Glossopharyngeal Breathing along with Conventional Physiotherapy in
case of Chest Expansibility, Peak Expiratory Flow, Force Expiratory Volume in one second
and Inspiratory Capacity among the tetraplegic patient in CRP. Methodology: The study
was randomized control trial design. Total 20 samples were selected conveniently and then
randomly assigned to either groups for pretest and posttest this study from inpatient
treatment service of Spinal Cord Injury Unit, Physiotherapy Department, Centre for the
Rehabilitation of the Paralysed (CRP), Savar, Dhaka. Initially all the subjects were assessed
by SCI Assessment Form at the clinical settings using and then the data were collected by
questionnaires, structured questionnaire was used to assess the socio-demographic and
other informations of the patients. Pre-test was performed before beginning the treatment.
The same procedure was performed to take post-test at the end of 2 weeks of treatment.
Between and within group analysis was done in case of Chest expansibility, Peak
expiratory flow, Forced expiratory flow in one second and Inspiratory capacity by using
unrelated and related t test Result: The results were found to be significant in between
group analysis, in case of chest expansibility, peak expiratory flow, force expiratory
volume in one second (p value=0.002) except inspiratory capacity (p value=0.278). In
within Group analysis (trial and control), in case of the above mentioned variables, the
results were found to be significant (p value=0.002). Conclusion: The study concluded as
the Glossopharyngeal Breathing along with Conventional Physiotherapy is significantly

capable of producing beneficial effects on the improvement of their respiratory problems.

Keywords: SCI, tetraplegic, respiratory complication, conventional physiotherapy,

Glossopharyngeal breathing.

Vi




CHAPTER -I INTRODUCTION

1.1. Background:

Bangladesh is a developing country that has a dense population. Near about 10% of total
population are disable in Bangladesh where 43% are physically disable (Haque, 2012).
Bangladesh has poor occupational safety measures, roads and mixed traffic, with vehicle
users unwilling to use seat-belts. This makes the population vulnerable to Spinal Cord
Injury (Razzak et al., 2017). Spinal cord injury (SCI) is a most common injury that is

medically complex and also a life-disrupting condition (World Health Organization, 2013).

Spinal Cord Injury mostly occurs due to trauma. Traumatic spinal cord injury (TSCI)
causes partial or complete loss of motor, sensory and autonomic function below the
neurological level of the injury in which the neural tissue within the spinal canal is damaged
by an external force. Traumatic Spinal Cord Injury is related with long-lasting disabilities
and centrals to recurrent complications that have significant impacts on personal life and

the health care system (Koskinen, 2015).

The most common complications that occurs in Spinal Cord Injury patients include fever,
pulmonary complications, electrolyte disturbances, urinary tract infections, postural
hypotension, autonomic dysreflexia, cardiovascular disease, osteoporosis and fractures,
myositis ossificans, deep vein thromboses, bedsores, and so on (Yang et al., 2014).

Survival rates in subjects with Spinal cord injury (SCI) are pointedly lesser than in the able-
bodied population is well known to all. Risk factors of Spinal Cord Injuries are identified
through several studies. Some certain factors may predispose to a higher risk of sustaining
an Spinal Cord Injury such as Gender, Age, Engaging in risky behavior, Having a bone or
joint disorder etc. which impact quality of life and survival time of Spinal Cord Injury
patients (DiMarco & Dawson, 2014).



Spinal cord injuries are described as either complete or incomplete. In a complete spinal
cord injury, there is complete loss of sensation and muscle function in the body below the
level of the injury. In an incomplete spinal cord injury there is some remaining function
below the level of the injury. In most cases both sides of the body are affected equally. An
injury to the upper portion of the spinal cord in the neck can cause tetraplegia-paralysis of
both arms and both legs. If the injury to the spinal cord occurs lower in the back it can
cause paraplegia-paralysis of both legs only. Tetraplegia mainly occurs due to an injury or
lesion of the cervical spinal cord that can lead in a partial or total sensory and motor of the
four limbs. When the injuries occurs above level C4, this may often result in respiratory

insufficiency (Spooren et al., 2009).

The main reason of morbidity and death after Spinal Cord Injury are the Respiratory
complications. Due to having Respiratory complications, there may occur reduced lung
volumes, vital capacity and flow rates as a result of respiratory muscle weakness in patients
with Tetraplegic spinal cord injury. These features have been investigated in relation to the

combined effects of injury level and posture (Kumar, 2016).

In order to lessen the threat of respiratory complications in patients with Tetraplegic Spinal
Cord Injury, it is necessary to have an important goal and that is conventional
physiotherapy. Conventional physiotherapy should be designed in such pattern through
which spontaneous respiratory work may initially be maintained by positive end-expiratory
pressure therapy, vibratory therapy, Deep breathing and coughing exercises the respiratory
muscles and aids in the mobilization and expulsion of pulmonary secretions and should be
done by the tetraplegia (incomplete and complete cervical injuries) patient several times
during the day (Wong et al., 2012).

It is not bounded that only Conventional physiotherapy can minimize the respiratory
problems in tetraplegic Spinal cord injury. There are also some other manual techniques
through which respiratory problems can be minimized in patients with tetraplegia. The
most commonly used manual technique is glossopharyngeal breathing which is very

beneficial in the treatment of Spinal cord injury (Torres-Castro et al., 2016).



The use of glossopharyngeal muscles to gulp small amounts of air into the lungs for lung
insufflation is known as Glossopharyngeal breathing. In many reports, it has found that
about 67-80% Tetraplegic patients are capable of learning Glossopharyngeal breathing.
The patients who have learned Glossopharyngeal breathing, have demonstrated an ability

to increase their vital capacity by adding volumes of air (Johansson et al., 2011).



1.2. Rationale of the study:

Traumatic Spinal cord injury is the most common injury that occurs mainly in the spine.
Traumatic Spinal Cord Injury can cause fracture and dislocation of the spine that occurs in
cervical and lumber spine. Injury of the cervical spinal cord causes Tetraplegia which is a
paralysis as per limb involvement. In tetraplegic cervical cord injury patients, Respiratory
dysfunction is a frequent common problem. A systematic review showed that in most cases
injury to the cervical spinal cord occurs between C4 and C5 which affects the Diaphragm
which is the main muscle for maintaining the function of respiration and is innervated by
C3 — C5 spinal root fibers. This impairment can lead to severe respiratory deficiency
because of partial or total paralysis of respiratory muscles. Conversely another systematic
review found that due to having respiratory muscle paralysis, cough may also be adversely
affected, cough flows get typical. The vital capacity and compliance in the lungs and thorax
may decrease also. As the vital capacity decreases, there occurs an instability to increase
the lung volume that can lead to insufficient ventilation, shortness of breath and decreased
active expiratory force. Through a systematic review it is found that Pulmonary
complications are one of the most common causes of mortality and morbidity in these
patients. From another systematic review it is ensured that in order to minimize all those
problems, a treatment protocol should be designed on this purpose. Evidence showed that
in order to minimize the problems that arise from the respiratory muscle paralysis,
conventional physiotherapy management can be used. On a systematic review it is proven
that the conventional physiotherapy is effective in respiratory muscle paralysis when it is
applied with appropriate doses and repetition. But conventional physiotherapy becomes
more effective when it is applied combinedly with another treatment technique. Another
systematic review found that Glossopharyngeal breathing is an effective technique in
minimizing respiratory problems. It should be used with appropriate dosage and repetition
according to evidence. Glossopharyngeal Breathing helps to improve cough flow, to
increase chest expansion, peak expiratory flow, forced expiratory volume in one second
and inspiratory capacity and maintain pulmonary compliance. If Glosspharyngeal
breathing and conventional physiotherapy are used combinedly, all pulmonary functioning
including vital capacity and chest expansibility will get improved more efficiently if
applied with appropriate doses and repetition. So, hopefully Glossopharyngeal breathing
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along with conventional physiotherapy might be an effective treatment approach in

minimizing respiratory problems in patients with tetraplegia
1.3. Null Hypothesis and Alternate Hypothesis:
Null Hypothesis:

Glossopharyngeal Breathing along with conventional physiotherapy is no more effective

than only conventional physiotherapy for the patients with tetraplegic Spinal Cord Injury.

Ho: pl-p2 = 0 or u1=p2, where the experimental group and control group initial and final

mean difference is same.
Alternate Hypothesis:

Glossopharyngeal Breathing along with conventional physiotherapy is more effective than

only conventional physiotherapy for patients with tetraplegic Spinal Cord Injury.

Ha: pl- u2 # 0 or ul # u2, where the experimental group and control group initial and

final mean difference is not same.



1.4. Aim and objectives of the study:

Aim:

To find out the effectiveness of glossopharyngeal breathing along with conventional
physiotherapy in patients with tetraplegic spinal cord injury patients at CRP.

Objectives:

General-

To investigate the effectiveness of glossopharyngeal breathing along with conventional

physiotherapy in patients with tetraplegic spinal cord injury patients at CRP.
Specific-

e To evaluate the socio-demographic state and medical informations of Tetraplegic
Spinal Cord Injury patients.

e To find out the skeletal and neurological level in spinal cord injury patients.

e To make an evaluation on using Glossopharyngeal breathing along with
conventional physiotherapy in Tetraplegic Spinal Cord Injury patients by between
and within group analysis on chest expansibility, peak expiratory flow, forced

expiratory capacity and inspiratory capacity.



1.5. Variables:
Independent Variables:

e Glossopharyngeal Breathing
e Conventional Physiotherapy
Dependent Variables:

e Chest expansion of tetraplegic spinal cord injury patients
e Peak Expiratory Flow of tetraplegic spinal cord injury patients
e Force Expiratory Volume in one second of tetraplegic spinal cord injury patients

e Inspiratory Capacity of tetraplegic spinal cord injury patients



1.6. Operational definition:
Spinal Cord Injury-

A Spinal Cord Injury is defined as damage or trauma to the spinal cord that causes loss or
impaired function and sensation in parts of the body served by the spinal cord below the

level of the lesion.
Skeletal level-

This term has been used to denote the level at which, by radiographic examination, the

greatest vertebral damage is found.
Neurological level-

The neurological level of injury is determined by identifying the most caudal segment of

the cord with both intact sensation and normal antigravity muscle function strength.
Tetraplegia-

Tetraplegia, also known as quadriplegia, is paralysis caused by illness or injury that results

in the partial or total loss of use of all four limbs.

Paraplegia-

Paraplegia is an impairment in motor or sensory function of the lower extremities.
Complete injury-

A complete injury means there is no function, no sensation and no voluntary movement

below the level of the injury. Both sides of the body are equally affected.
Incomplete injury-

An incomplete injury means there is some function below the primary level of injury. A

person with an incomplete injury may be able to move one limb more than another.



Effectiveness-

Effectiveness is the capacity of producing a desired result. When something is seemed
effective, it means it has an anticipated or expected outcome or produces a deep, vivid

impression.

Conventional physiotherapy-

Treatment that is widely accepted and used by most health care professionals.
Glossopharyngeal breathing-

Glossopharyngeal breathing (GPB, glossopharyngeal insufflation, buccal pumping, or frog
breathing) is a means of pistoning air into the lungs to volumes greater than can be achieved

by the person's breathing muscles (greater than maximum inspiratory capacity).
Lung volume and lung capacity-

Lung volumes and lung capacities refer to the volume of air associated with different

phases of the respiratory cycle.
The average total lung capacity of an adult human male is about 6 liters of air.
Chest Expansibility-

Chest expansion is symmetrical. Both sides take off at the same time and to the same extent.
Take a tape and encircle chest around the level of nipple. Take measurements at the end of
deep inspiration and expiration. Normally, a 2-5" of chest expansion can be observed. Any
lung or pleural disease can give rise to a decrease in overall chest expansion. These patients
have a very high Forced Respiratory Capacity and have limited capability to expand the

chest from this position.



Peak Expiratory Flow-

The peak expiratory flow (PEF), also called peak expiratory flow rate (PEFR) is a person's
maximum speed of expiration, as measured with a peak flow meter, a small, hand-held
device used to monitor a person's ability to breathe out air. It measures the airflow through
the bronchi and thus the degree of obstruction in the airways. Peak expiratory flow is

typically measured in units of liters per minute (L/min).
FEV1 (Forced Expiratory Volume In One Second)-

FEV1 is the maximum amount of air you can forcefully blow out of your lungs in one

second and is measured using a spirometer.
Inspiratory Capacity-

The inspiratory capacity (IC) is the amount of air that can be inhaled after the end of a

normal expiration. The normal value of it is 3.6 litre.
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CHAPTER -II LITERRATURE REVIEW

Spinal cord is considerably flattened in anterior and posterior areas and is cylindrical in
form (Back, 2006). It starts on the foramen magnum inside the cranium and it continues
with the medulla oblongata within the brain. It terminates inferiorly at the extent of the
lower border of the first lumber vertebra. The region of the spinal cord is within the
vertebral foramen that is known as the vertebral canal (Snell, 2010). The spinal cord is
protected by the vertebral bodies anteriorly and shielded by vertebral arches laterally and
posteriorly. The spinal nerves and the brain get interlinked by the spinal cord. The spinal
cord is the major canal through which motor and sensory information travels between the
brain and the body (Kirshblum et al., 2011). The sensory stimuli is received by the receptor
of the body from environment. The sensory stimuli transmits information to the brain and
after that the transmitted information is sent by the brain to the spinal nerves via spinal

cord. This information helps in the movements of the body (Snell, 2010).

According to Lam et al. (2008), the spinal cord incorporates longitudinal orientation of
spinal tracts (white matter) surrounding the central regions (gray matter) where maximum
spinal neuronal cell bodies are positioned. The gray matter is arranged into segments
comprising sensory and motor neurons. Axons from spinal sensory neurons enter and axons
from motor neurons leave the spinal cord via segmental nerves or roots. According to the
foramina, the roots are numbered and named through which they enter and exit the
vertebral column. As for instance, the two C6 roots (left and right) pass through foramina
situated among the C5 and C6 vertebrae. Sensory information is received by each root from
skin areas called dermatomes. In a similar way, a group of muscles that are innervated by
each root is known as a myotome. At the same time, a dermatome normally represents a
discrete and contiguous skin area, maximum roots innervate more than one muscle, and

most muscles are innervated by more than one root.
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When the dermatomes, myotomes of the body gets interrupted after having spinal cord
injury. An unexpected, traumatic and non- traumatic damage to the spinal cord may
generally cause spinal cord injury. This damage or harm effects fracture, dislocation of
vertebrae, intervertebral disc which turns into rupture the spinal cord partially or
completely. The Spinal cord Injury is a medical term that can be defined as any kind of
damage or trauma to the spinal cord that successively results in a loss or impaired activities

ensuing in decreased mobility or feeling (Curtin et al., 2005).

Currently there is no appropriate and correct number of individuals of Spinal Cord Injury
in Bangladesh. So, it is hard to find out or estimate the total wide variety of patients with
Spinal Cord Injury in Bangladesh. The most common age group for Spinal Cord Injury

ranges from 25-29 years in Bangladesh and 83% of them are male (Islam et al., 2011).

Carrying heavy load on the head is a usual practice in Bangladesh. The actual and common
reasons of having Spinal Cord Injury in Bangladesh are fall while carrying heavy load on
head, road traffic accidents, falling from a height, fall of a heavy object onto the head or

neck, bull attack and diving into shallow water (Hoque et al., 2012).

Coppla & Marlin (2013) found that the main reasons of spinal cord injuries are the car and
motorbike accidents. According to the National Institute of Neurological Disorders and
Stroke, 1.5% of spinal cord injuries occurs due to violent encounters, gunshot and knife
wounds. Fall is very usual reason of having Spinal Cord Injury among the old age about
sixty-five. One-quarter of spinal cord injuries occurs via falls. Approximately 8% of spinal
cord injuries occur by the athletic activities, which includes impact sports and diving in
shallow water. Almost one out of every four spinal cord injuries occurs due to alcohol
consumption. Cancer, arthritis, osteoporosis, TB spine and inflammation can also be the

causes of the spinal cord injuries.
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Dawodu (2001) also stated spinal cord injury (SCI) as an insult to the spinal cord that
usually results in a change, either temporary or permanent, in its normal motor, sensory, or
autonomic characteristics. Complete and incomplete injuries are mainly two types of spinal
cord injury. Complete spinal cord injury can be defined as absence of sensory and motor
functions in the lowest sacral segments. An over view of complete spinal injury provided
that a complete spinal cord lesion is the term used to describe damage to the spinal cord
that is absolute. It causes complete and permanent loss of ability to send sensory and motor
nerve impulses and, therefore, complete and usually permanent loss of function below the

level of the injury. This will result in complete paraplegia or tetraplegia.

Paraplegia takes place in spinal cord injuries beneath the primary thoracic spinal levels
(T1-L5). Paraplegics are capable of using their arms and hands absolutely, however the
degree to which their legs are disabled relies upon the damage. Some of them are absolutely
paralyzed from the waist down. The rest of the paraplegics undergo nothing but minor
mobility issues, tingling within the legs, or reduced sensations within the lower limb.
Tetraplegia usually directs to a spinal cord injury above the primary thoracic vertebra, or
within the cervical sections of C1-C8. The ultimate result is some degree of paralysis in all
four limbs- the legs and arms. Sometimes tetraplegia becomes severe also. Typically
speaking, the higher up the injury is, the more extensive the damage will be. Tetraplegia
can be so intense that it intervenes with the injured character's capacity of breathing (Zawn,
2015)

Breathing mainly involves the main muscle of respiration named the diaphragm. The
Diaphragm helps in respiration and works as the main inspiratory muscle. When The
Diaphragm gets affected it may arise respiratory complications. The most prominent
complication of Spinal Cord Injury is paralysis in body part such as upper and lower
extremities. A wide range of complications can also arise from Spinal Cord Injury. Spinal
Cord Injury patient might have the complications like lack of skin sensation, pressure sore,
bowel and bladder complexities, respiratory complications, and autonomic dysreflexia,

sexuality dysfunction etc. (Somers, 2006).
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Sinclair et al., (2006) stated that there are some other complications like deep vein
thrombosis, decreased vital capacity, osteoporosis, postural hypotension, spasticity and
heterotrophic ossification. The complications that have been seen, are pressure sore,
urinary tract infection, bowel and bladder problem, burning sensation, autonomic
dysreflexia, abdominal distension, psychosocial distress etc. from the practical observation
of the researcher at CRP. Very few complications of tetraplegic patients are as common as
respiratory distress or chest complication. These can be developed at any time after the

injury.

Respiratory or breathing complications as a consequence of spinal cord injury (SCI), brings
about medical implications which are usually the main reasons of morbidity, mortality, and
financial burden. Risk of pulmonary infection and death and higher rates of symptoms of
respiratory dysfunction may get increased by pulmonary complications of Spinal Cord
Injury. The individuals with higher level lesions have diminished inspiratory capacity,
contributing to micro atelectasis, shortness of breath with exertion and in people with
greater severe impairments, respiratory insufficiency. Maximum patients with spinal cord
injury have impairments in muscles of expiration with profound effects on cough
effectiveness and, probably, on clearance of secretions and susceptibility to lower
respiratory tract infections. The quality of life is diminished in individuals with Spinal Cord
Injury, by respiratory symptoms that include cough, phlegm, and wheezing (Christopher,
2007).

Respiratory Physiotherapy in case of Spinal Cord Injury patient, can assist to breathe
effectively. Occasionally, there might be presence of too thick mucus. Mucus causes air
blockage from moving inside and outside of Spinal Cord Injury patient’s lungs. If there is
mucus in the lungs, then it becomes very difficult to take breathe for Spinal Cord Injury
patient. The main motive of respiratory physiotherapy is to loosen the mucus of Spinal
Cord Injury patient, so that they can cough it up. The pillars of early treatment of respiratory
dysfunction in Spinal Cord Injury are intensive management of secretions and atelectasis,
which has been shown to improve the results in patients with Spinal Cord Injury (Singh et
al., 2005).
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The expansion of the lungs and the clearing of secretions are the most important goals of
treatment In order to remove secretions, these techniques are usually used such as assisted
coughing, percussion, vibrations, aspiration and assisted postural drainage. Respiratory
exercises can be applied for muscle training, in order to increase ventilation, in patients
(Hicks et al., 2011).

In case of Postural Drainage, if the patient is immobilized, postural drainage and passive
positioning techniques using gravity can facilitate the movement of secretions. The goal is
to move the secretions from the most peripheral regions of the lungs to the main airway,
where the secretions can be more easily removed using coughing or other methods of
aspiration. Each position (Trendelenburg, supine, prone, and left and right lateral) should
be held for at least 5 to 10minutes, depending on tolerance. Percussion and Vibration
consist of external manipulations of the chest to mobilize secretions. Percussion consists
of rhythmically tapping on different areas of the chest with a cupped hand. Vibration
consists of the application of vibration with the hands to the chest wall and soft tissues of
the chest during the expiratory phase. The techniques may be combined with postural
drainage. Assisted Coughing Techniques are those techniques that helps to generate
effective cough strength. They are often used with postural drainage, Intermittent Positive
Pressure Breathing, and insufflator. Several techniques are used as manually or
mechanically. Manually Assisted Coughing consists of chest compressions coordinated
with the patient’s breathing. This attempts to imitate the normal cough, helping to move

secretions from the lowest areas of the lungs (Galeiras et al., 2013)

Mechanically Assisted Coughing is a procedure which is started by applying positive
pressure to the airway (insufflations) via a mechanical apparatus to immediately then
transform this positive pressure into negative pressure (exsufflation). This sudden change
of pressure in a short period of time (<0.02 s) generates an air flow able to pulling
respiratory secretions to the exterior. Each session consists of 6-8 cycles with pressures

approximately (Van Houtte et al., 2006).
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In order to improve cough flow, vital capacity and chest expansibility the most commonly
used technique is Glossopharyngeal breathing. Glossopharyngeal breathing is an
alternative breathing technique that people who are dependent on ventilators can use in
emergencies and to promote respiratory health. Glossopharyngeal breathing involves a
series of gulps using the lips, tongue, pharynx, and larynx to pull air into the lungs when

the normal inspiratory muscles are not functioning (Warren, 2002)

The gulping action looks like a frog gulping, and so Glossopharyngeal Breathing is often
known as ‘Frog Breathing’. It helps to clear sputum which may make your breathing more
difficult and can lead to a chest infection or pneumonia. It also helps to make strong and
good cough. The physiotherapist will teach the patient to take deep breath in, then to add
enough gulps of air to produce an effective cough, or an assisted cough, to clear phlegm
more easily. A physiotherapist with specialist skills in managing respiratory or
neurological problems will help the patient to learn GPB. It can be quite tiring to learn, so
the physiotherapist might see the patient for short periods of time quite often. Once the
patient can do GPB it is not tiring. To learn how to do an effective gulp it is best to think
of it in 3 stages. Stage 1: Make extra space in your throat, by lowering your jaw and
keeping your tongue flat. At the same time you should be able to feel your throat cartilages
moving down. It may be helpful to look in a mirror to make sure that your tongue is flat. It
is very important to get this movement right before going on to stage 2. Stage 2: Once your
throat is open (as described in stage 1) close your lips gently, so that you trap the air in
your large throat cavity. Don’t let your tongue or throat cartilages move up. Stage 3: Keep
your lips shut and let the cartilages and tongue go ‘up’, back to their normal position. At
first you will need to do these movements slowly, as you learn how to do them. At first the
physiotherapist will need to do these movements slowly, as the patient learn how to do
them. Once the patient are able to do these stages the patient can gradually speed up the
gulps. During stage 3, the patients will then be forcing each throatful of air through the
vocal cords and into the lungs. The vocal cords then close and hold the air in the lungs
while taking the next gulp until lungs are ‘full’ (Association of Chartered Physiotherapists

in Respiratory Care, 2011)
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The volume of air thus injected, with each of the above cycles, is known as the "stroke
volume”, by analogy with a piston pump. After several strokes thus taken the lungs expand
considerably, and the air is then allowed to escape passively by a prolonged opening of the
larynx. The accumulated volume of air thus released is called the Glossopharyngeal
Breathing tidal volume. Simply, therefore, glossopharyngeal breathing is active step-by-

step inspiration followed by passive expiration (Burke, 1957)

The mechanics and risks of glossopharyngeal breathing are described in previous studies.
Collier et al.91 showed that in patients with reduced respiratory muscle function, the
arousal of pulmonary gas caused a drop in arterial blood pressure. Many reports have
shown that significant hemodynamic abnormalities occur during glossopharyngeal
breathing. Arterial blood pressure falls and heart rate increases in healthy people. In earlier
studies, contraindications have included- bulbar dysfunction, failing cardiac function or
diseases that affect the lungs (Nygren-bonnier, 2008).

Glossopharyngeal breathing and conventional physiotherapy was used to increase chest
expansion, peak expiratory flow, force expiratory volume in one second and inspiratory
capacity and in order to measure this things, measuring tap, peak flow meter and incentive

spirometry was used as measuring tool.

Measuring tap: Malaguti et al. (2009) mentioned that measuring tap was used to measure
chest expansion. They had used in case of in Patients with Chronic Obstructive Pulmonary

Disease.

Peak Flow Meter: Hetzel & Clark, (1980) stated that peak expiratory flow was measured
by peak flow meter and in their research, they had used it in order to create a comparison
of normal and asthmatic patient in peak expiratory flow rate and in the of Wright (1959)
demonstrated that peak flow meter is used to measure forced expiratory rate as a measure

of ventilatory capacity.

Incentive Spirometry: Bellet et al. (1995) had used incentive spirometry to measure

inspiratory capacity in case of sickle cell diseases in their study.
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CHAPTER -1 METHODOLOGY

The study was a true or classic experimental design to evaluate the effectiveness of
glossopharyngeal breathing along with conventional physiotherapy and also to compare
their effectiveness with conventional physiotherapy alone for the management of
Tetraplegic Spinal Cord Injury. To identify the effectiveness of this treatment regimen,
measuring tap in order to measure Chest expansibility, peak flow meter in order to measure
peak expiratory flow (PEF) And Forced expiratory volume in one second (FEV1) and
incentive spirometry in order to measure Inspiratory capacity were used as measurement

tools in this study.

3.1. Study Design:

Here Randomized controlled trial was used for the study design.
According to DeyPoy & Giitlin (2013) the design could be shown by-
Experimental group: r 0; X; O,

Control group: r 0; X, 0,4

Here, researcher had chosen that glossopharyngeal breathing along with conventional
physiotherapy was applied to the Experimental group and only conventional physiotherapy

was applied to the Control group.

The subjects were administered a pre-test followed by treatment intervention and a post

test in order to compare their effectiveness.

3.2. Study Area:

Spinal Cord Injury Unit of Physiotherapy Department at CRP, Savar, Dhaka.
3.3. Study Population:

The study population was Tetraplegic spinal cord injury patients of CRP who got admitted
within the next three months at the Spinal Cord Injury Unit of CRP.
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3.4. Sampling Techniques:

The sampling technique was simple randomized sampling. A simple random sample is a
subset of a statistical population in which each member of the subset has an equal
probability of being chosen. Subjects who met the inclusion criteria, was taken as samples.
20 patients with Tetraplegic Spinal Cord Injury was selected from Spinal Cord Injury Unit
of Physiotherapy Department of CRP and then 10 patients was randomly assigned to
Experimental group comprising of treatment approaches of Glossopharyngeal Breathing
along with Conventional Physiotherapy and other 10 patients was randomly assigned to
Control group comprising of treatment approach of only Conventional Physiotherapy for
this study. Double binding procedure was followed here. After completion of the sampling
procedure, the researcher randomly assigned the participants into Experimental and
Control group because it improves the internal validity of Experimental research. The
participants were assigned into experimental and control group by using computer
generated random number from 1 to 20. The samples was given in numerical number C1,
C2, C3 etc. for the control group and E1, E2, E3 etc. for experimental group. The random
numbers in experimental group were 2, 4, 6, 8, 10, 12, 14, 16, 18, 20 and the random
numbers in control group are 1, 3,5, 7, 9, 11, 13, 15, 17, 19. Finally, the sample size was
20 in number consisting of 10 participants in experimental group and 10 participants in

control group.
3.5. Sample Size:

Total 20 samples were selected conveniently and then randomly allocated in both groups.
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3.6. Selection Criteria:

3.6.1. Inclusion Criteria:

v

Study participants: Tetraplegic Spinal Cord Injury patient were included. Galeiras
et al. (2013) had demonstrated that tetraplegic spinal cord injury patients were
mostly affected with respiratory problems

Age: Age range 20-70 years. Ahn et al. (2015) had showed that within these age
range, the participants had possibilities to get mostly affected with spinal cord
injury.

Gender: Both male & female patients could be included. According to Shackelford
et al. (1998), they had included that both male and female might get affected.

The Patients who had decreased lung volume and capacity were included. Baydu
et al. (2001) stated that in case of tetraplegic spinal cord injury, there might arise
respiratory complication and might cause decreased lung volume and capacity.
The Patients with intact cognition were included. Allen & Dewilde, (2016)
mentioned that in case of tetraplegic patients, cognition level might be intact at time
of data collection as cognitive ability helps to identify the insight information from
the participants.

The patients who had shown willingness to participate were included. Trgovcevic
et al. (2014) showed that patient should have willingness to participate at the time

of data collection.

3.6.2 Exclusion Criteria:

v
v
v
v

Rib fracture patients ( Berlowitz et al., 2016) .
Head injury patients (Paiva et al., 2011)
Subject who were unwillingness to participate (Melin et al., 2018)

Mentally disturbed patients (Post & van Leeuwen, 2012).
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3.7. Data Processing:

3.7.1. Data Collection tools:

v Record or Data collective form.
v Consent form.

v’ Socio-demographic Questions
v’ Structured Questionnaire.

v Close-ended Questionnaire.

v’ Pen.

v’ Papers.

3.7.2. Measurement Tools:

v’ Peak flow meter was used for measuring Peak Expiratory Flow (PEF) and Forced
Expiratory Volume In One Second (FEV1).
v 150 cm measuring tape was used for measuring Chest Expansibility.

v" 4000 ml ranged Incentive spirometer was used for measuring Inspiratory Capacity.

3.7.3. Data Collection Procedure:

The study procedure was conducted through assessing the patient, initial recording,
treatment and final recording. After screening the patients at the department, the patients
was assessed by a qualified physiotherapist. 12 sessions of treatment was provided for
every subject. 20 subjects were chosen for data collection according to the inclusion
criteria. All participants were divided into two groups and codes were C1, C2, C3, C4,
C5,C6, C7, C8, C9, C10 for control group and E1, E2, E3, E4, E5, E6, E7, E8, E9, E10 for

experimental group.
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Data was gathered through a pre-test, intervention and a post-test and the data was collected
by using a structured and close-ended written questionnaire form which had been formatted
by the researcher. Data collection procedure was double blinded as the researcher was not
get involved here. Data was collected by the data collector and intervention was given by
the clinical physiotherapist with the supervision of a qualified physiotherapist Pre-test was
performed before beginning the treatment. The same procedure was performed to take post-
test at the end of 12 sessions of treatment. Researcher provided the assessment form to the
data collector to collect information from the selected participants before starting treatment
and after having first 6 sessions of intervention and again after the rest 6 sessions of
intervention. The data collector collected all the data from the group in front of the qualified
physiotherapist and verified by a witness selected by the Head of clinical setting in order
to reduce the biasness. At the end of the study, for statistical analysis, different tests were

carried out to perform statistical analysis.
3.8. Data Analysis:

Statistical analysis was performed by using descriptive statistics for demographic data and
inferential statistics for group differences of chest expansibility, peak expiratory flow,
forced expiratory volume in one second and inspiratory capacity through Statistical

Package for the Social Science (SPSS) version 20.
3.8.1. Statistical Test:

According to Hicks (2009), “Experimental studies with the different subject design where
two groups are used and each will be tested in two different conditions and the data is
nominal or scale should be analysed with the unrelated t test.”” The between group analysis
of chest expansion, peak expiratory flow, forced expiratory volume in one second was done
by Independent t test. The within group analysis of chest expansion, peak expiratory flow,

forced expiratory volume in one second was done by Paired t test.
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3.8.2. Level of significance:

In order to find out the significance of the study, the “p” value was calculated. The p values
refer to the probability of the results for experimental study. The word probability refers to
the accuracy of the findings. A p value is called level of significance for an experiment and
a p value of <0.05 was accepted as significant result for health service research. If the p

value is equal or smaller than the significant level, the results are said to be significant.
3.9. Treatment Regimen:
Control group:

Control group was given conventional physiotherapy only according to patient’s response

to treatment.

Before starting conventional physiotherapy, all the patients was assessed properly by

Spinal Cord Assessment Form in the study clinical settings.
Experimental group

Experimental group was given Glossopharyngeal Breathing along with Conventional
physiotherapy. Conventional Physiotherapy was common treatment protocol for both
groups. But Glossopharyngeal Breathing was given along with Conventional
Physiotherapy given by single qualified physiotherapist who was expertized in
Glossopharyngeal Breathing Technique.

Glossopharyngeal Breathing Treatment Protocol

The Glossopharyngeal Breathing Treatment was designed to increase chest expansibility,
peak expiratory flow, forced expiratory volume in one second and inspiratory capacity and
The participants will perform 10 cycles of Glossopharyngeal breathing technique per
training session, with each cycle consisting of a 14 gulps. This technique should be

performed 4 times a week, for 8 weeks (Nygren-Bonnier et al., 2009).
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3.10. Ethical Consideration:

The Bangladesh Medical Research Council (BMRC) guidelines and World Health
Organization (WHO) Research guidelines were followed in order to complete the whole
process of this research project. The dissertation proposal including methodology was
presented to the Institutional Review Board (IRB). Then the dissertation proposal including
methodology was approved and obtained permission from the concerned authority of
ethical committee of Bangladesh Health Professions Institute (BHPI). Again before the
beginning of the data collection, researcher had to obtain the permission from the
concerned authorities ensuring the safety of the participants. The confidentiality regarding

participants condition and treatments were strictly maintained by the researcher.
3.11. Informed Consent:

An information sheet and consent form both in English and Bengali were used by the
researcher to take the participants consent. The researcher obtained consent of participation
from every individuals. A signed informed consent form was received from each
participant. The participants informed that they had the right to meet with outdoor doctor
if it was found by them that the treatment was not enough to control the condition or if the
condition became worsen. That’s why, it had been informed to all the participants that they
were completely free to decline answering any question as well as to withdraw their
consent and terminate participation at any time during the study. The researcher also
ensured that withdrawal of participation from the study would not affect their treatment in
the physiotherapy department and they could get the same facilities. Every individuals had
the opportunity to discuss their problem and ask any questions related to their problem with

the senior authority or administration of CRP for their own satisfaction.
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3.12. Elimination of Source of errors:

The odder effects are source of error and order effects was controlled by making random
allocation between the group and the same order of treatments were given and maintained
every time. To control order effects in this study, Counterbalancing is maintained through
which all possible treatments are offered in all possible orders in order to control order
effect. There can be a possibility of having experimenter bias effect in an experimental
research. To overcome bias effect in this study, double blinding procedure was used. Data
collector was selected for data collection and he was absolutely unaware of the hypothesis,
group allocation and subjects from whom the data were collected, also unaware of
hypothesis and group allocation. In this way, any bias due to expectations and predictions

was eliminated from this study.
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CHAPTER -1V

RESULTS

4. Comparison of baseline characteristics:

Table-1: Comparison of baseline characteristics

Experimental Group

Control Group

(+SD)

Variable(s)

Age, mean(xSD), years 35.90 + 18.03 46.00 £ 13.17
Length of injury, mean | 107.7 + 73.01 95.2 +37.4
(xSD), in days

Total motor score, mean | 24.9 + 29.2 26.4+19.4
(xSD)

Total sensory score, mean | 27.8 + 15.9 52.8+ 26.9

Table 1 compares the baseline characteristics of participants between trial and control

group. In addition, two groups did not show significant differences at baseline regarding

demographic characteristics and disease-related parameters. In trial group, the mean age

(x SD) of the participants was 35.9 (£ 18.03) years in experimental group and in

control group 46.00 (= 13.17) years. In trial group, the mean (xSD) value of length of injury

from the date of accident was 107.7 (x 73.01) and in control group was 95.2 (£ 37.4). In

addition, in both experimental and control group, the mean (xSD) value of total motor score

in trial group was 24.9 (x 29.2) and in control group was 26.4 (+ 19.4) and mean (xSD)

value of total sensory score in both experimental and control group were 27.8 (= 15.9) and

52.8 (+ 26.9).
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4.1. Socio-demographic Information:
4.1.1. Gender of the participants:

Among the 20 participants, all of the participants were male and the percentage of them
was 100%.

Percentage

= Male

Figure-1: Gender of the participants
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4.1.2. Marrital Status of the Particiapants:

Among the 20 participants, 85% (17 participants) was married, 15% (3 participants) was

unmarried.

Precentaages

15

Married Unmarried

Figure -2: Marrital status of the participants
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4.1.3. Educational Status of the Participants:

Total sample size was 20 and the educational status among them 3 participants (15%) was
illiterate, 9 participants (45%) was in primary school, 4 participants (20%) studied till
secondary school certificate, 2 participants (10%) studied till higher secondary, 1
participant (5%) of them completed bachelor degree and 1 participant (5%) of them

completed masters or above degrees.
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Figure-3: Educational Status of the Participants
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4.1.4. Occupational Status of the participants:

Among 20 participants, the percentage of occupational status would be- 10% (2
participants) was engaged in the other field, 30% (6 participants) was engaged with job,
15% (3 participants) of them was day labourer, 30% (6 participants) of them was farmer

and 15%(6 participants) of them was students.

Percentages

Figure-4: Occupational Status of the Participants
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4.2. Injury related information:
4.2.1. Causes of Injury of the participants:

There were 20 participants in this study. Among them 16 (80%)of the participants had
spinal cord injury due to trauma and the other 4 (20%) of the participants had spinal cord

injury due to any other pathological reasoning or causes, that is non-traumatic in nature.

20

15

20

10

Frequencies

Traumatic Non-traumatic Total

Figure-5: Causes of injury of the participants
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4.2.2. Length of injury from the date of accident of the participants:

20 participants were selected in this study and the length of injury from the date of accident
among the participants (in days) were shown within 37 to 300 days. Here, the length of

injury from the date of accident varies from person to person in each group.
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Figure-6: Length of injury from the date of accident (in days)
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4.2.3. Types of Injury according to ASIA Scale:

Among the overall study population (20 participants), the types of injury varied from
person to person according to ASIA. The percentages of types of injury were found- 40%
was Complete —A, 40% was Incomplete-B, 5% was Incomplete-C and 15% was

Incomplete-D.

Types of Injury

40 40
n
-
= 5 Il

Complete-A Incomplete- Incomplete- Incomplete-
B C D

Percentages

Figure-7: Types of injury according to ASIA
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4.2.4. Neurological Level of the Participants:

20 participants were engaged in this study and among them the neurological levels of the
participants were found in percentage and frequencies in this figure. The percentages of
neurological level of the participants were- 1 (5%) subjects’ neurological level were in C1,
2 (10%) subjects’ neurological level were C2, Another 2 (10%) subjects’ neurological
level were C3, 10 (50%) subjects’ neurological level were C4, then C5 neurological level
were noticed in 2 (10%) subjects and further neurological level was C6 which was noticed

in 2 (10%) of the total population and lastly the rest 1 (5%) subjects’ neurological level

were T1.
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Neurological level in participants

Figure-8: Neurological level of the Participants
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4.2 5. Skeletal Level:

Among 20 participants, 15% (3) persons’ skeletal level was C7, another 15% (3) persons’
skeletal level was C6. C5 was found as skeletal level in 25% (5) of the overall population

and the rest 45% populations’ (9) skeletal level was C4.

Percentages

C4 C5 C6 C7 Total
Skeletal level in participants

Figure-9: Skeletal level of the participants
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4.2.6. Total motor score:

Tthe study was designed with 20 study population and among them 1 person’s total motor
score was 0, then 1 person’s total motor score was 1, 1 subject’s total motor score was 5,
the next 1 subject’s total motor score was 9, another 1 subject’s total motor score 11. The
total motor score of the 2 of the total population was 14, and the 1 person’s total motor
score was 16, total motor score of another 1 subject was 17, furthermore 1 subject’s total
motor score was 19, 3 subjects’ total motor score was 22, another 3 subjects’ total motor
score was 25. It was shown in this figure that another 1 subject’s total motor score was 46,
1 subject’s total motor score was 53, the next 1 subject’s total motor score was 67. The last

and the rest 1 subject’s total motor score was 100.

Frequencies

11 14 16 17 19 22 25 46 53 67 100
Total motor score of participants

Figure-10: Total Motor score
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4.2.7. Total Sensory Score:

Among 20 samples, 2 (10%) person’s total sensory score was 12, then 1 (5%) person’s
total sensory score was 13, 1 (5%) subject’s total sensory score was 18, the next 1 (5%)
subject’s total sensory score was 22, another 1 (5%) subject’s total sensory score 24. The
total sensory score of the 3 (15%) of the total population was 25 and the 1 (5%) person’s
total sensory score was 28 , total sensory score of the another 1 (5%) subject was 31,
furthermore 1 (5%) subject’s sensory score was 46, 1 (5%) subject’s total sensory score
was 47, another 1 (5%) subject’s total sensory score was 48. It was shown in this figure
that another 1 (5%) subject’s total sensory score was 55, 1 (5%) subject’s total sensory
score was 58, the next 1 (5%) subject’s total sensory score was 64 and the total sensory
score of the further 1 (5%) subject was 72 and another 1 (5%) subject’s total sensory score

was 80. The last and the rest 1 (5%) subject’s total sensory score was 101.
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Figure- 11: Total sensory score of the participants
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4.3. Respiratory problem related information:
4.3.1. Respiratory problems of the participants after SCI:

The study population was about 20. The subjects who had respiratory problems after spinal
cord injury among the total population were 55% (11 participants) and those who had no

respiratory problems were 45% (9 participants).

Yes No Total
® Respiratory problems of
the participants after 55 45 100
SCI Percent
m Respiratory problems of
the participants after 11 9 20

SCI Frequency

Figure-12: Respiratory problems after Spinal cord injury
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4.3.2. If yes, which type of respiratory problem of the participants after SCI:

20 study population was included in this study as sample size. From Figure-12, it had found
that among the 20 population 55% (11 participants) had respiratory problem after spinal
cord injury and the rest 45% (9) had no respiratory problem. The types of respiratory
problem had been identified for those who had respiratory problem after spinal cord injury
through Figure-13. Here, among 20 study population, the percentage of types of injury
would be- 30% (6 subjects) had shortness of breath, 10% (2 subjects) had cough with
sputum, 5% (1 subject) had dry cough, 10% (2 subjects) had chest pain. In total the
percentage of those subjects who had these types of respiratory problem was 55% (11
subjects). As the rest 45% (9 subjects) of the entire study population had no respiratory
problem, so their report was showing missing in Figure-13.
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Types of respiratory problem

Figure-13: Types of Respiratory Problem after Spinal Cord Injury
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4.3.3. Taking treatment for respiratory problem after SCI:

Among 20 study population, those who had faced respiratory problem after spinal cord
injury, had taken treatment after having respiratory problem. The percentage of treatment
taken for respiratory problem after SCI would be-5% (1 subject) had taken only
medication, 10% (2 subjects) had taken only physiotherapy and 40% (8 subjects) had taken
both medication and physiotherapy. In total, these was within 55% (11 subjects), the other
45% (9) had no respiratory problem and for this reason their report was not showing in
Figure-14.

Percentages

Medication+Physiothearapy
Physiotherapy

Medication

Figure-14: Taking treatment for respiratory problem after SCI
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4.3.4. Production of an effective cough:

The sum of the study population was 20 and among them 60% (12 subjects) of the entire
population was able to produce an effective cough and the rest 40% (8 subjects) was not

efficient enough to produce cough effectively.

Yes No Total
m production of an
effective cough 12 8 20
Frequency
B production of an
effective cough Percent 60 40 100

Figure-15: Production of an effective cough
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4.4. Pretest and Posttest score of chest expansibility (cm) in general (Trial and
Control)

4.4.1. Comparison of pretest and posttest score of chest expansibility (cm) in both trial and

control group:

Table-2: Comparison of pretest and posttest score of chest expansibility (cm) in both

experimental and control group

Serial No Trial Group Serial no. Control group
No. Pretest | Posttest | Difference | No. Pretest | Posttest | Difference
Score Score Score Score
T1 88 92.0 4.00 C1 86 89.0 3.00
T2 77 81.0 4.00 C2 87 89.0 2.00
T3 84 90.0 6.00 C3 78 81.0 3.00
T4 95 99.0 4.00 C4 87 89.0 2.00
T5 82 87.0 5.00 C5 83 85.0 2.00
T6 74 78.0 4.00 C6 72 75.0 3.00
T7 79 85.0 6.00 C7 78 80.0 2.00
T8 90 97.0 7.00 C8 101 103.0 2.00
T9 74 78.0 4.00 C9 85 88.0 3.00
T10 57 62.0 5.00 C10 97 100.0 3.00
Total | 800 849 49 Total | 854 879 25
Mean | 80 84.90 4.90 Mean | 85.40 87.90 2.50

Table-2 demonstrated that the pretest and posttest between the control group and trial
group. Mean pretest chest expansibility score was 80 cm and posttest was 84.90cm with a
mean difference of 4.90 cm in the trial group. In contrast, the mean pretest chest
expansibility score in the control group was 85.40 cm and posttest was 87.90 cm with a
mean difference of 2.50 cm. In this part, data analysis was done using Independent
samples t test (between group analysis) and there was two different groups (one was
glossopharyngeal breathing combined with conventional physiotherapy as trial group and

other was only conventional physiotherapy as control group). Conversely, the effectiveness
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of trial group treatment as well as control group treatment was analyzed by Paired sample

t test (within group analysis).
4.4.2. Chest Expansibility (cm) between groups (Trial and Control):

Table-3: Statistical outcome of chest expansibility between trial and control group

Unpaired t|df P value | 95% confidence

test interval

Lower Upper

Difference 6.220 18 .002 1.58934 3.21066
between trial
and control
group in chest
expansibility

(incm)

Table 3 showed that the calculated t value is 6.220 and for df= 18 has an associated
significance level of 0.2%. This means that the probability of random error being
responsible for the outcome of this experiment was 0.2 in 100. As the usual cut- off point
for claiming support for the experimental hypothesis was 0.2% and it could be said that
the result was significant. Thus, glossopharyngeal breathing along with conventional
physiotherapy was effective than only conventional physiotherapy in case of chest

expansibility among patients with tetraplegic spinal cord injury.
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4.4.3. Chest Expansibility (cm) within experimental and control group:

Table-4: Statistical outcome of chest expansibility within trial and control group

Mean | Std. 95% confidence | Paired t | df P value
Deviation | interval test
Lower | Upper
Experimental | 4.9000 | 1.1005 41127 | 5.6873 | 14.080 9 .002
group
Control 2.5000 | 0.5270 2.1230 | 2.8770 | 15.000 9 .002
group

Table 4 showed that in case of within group analysis of chest expansibility, the

improvement was highly significant in experimental group (p value=0.002) where the

glossopharyngeal breathing along with conventional physiotherapy was used and in fact in

control group (p value=0.002), the conventional physiotherapy was only used and it

showed higher significance also.
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4.5.1. Pretest and posttest chest expansibility (cm) in trial group:
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Figure-16: Pretest and posttest score comparison of chest expansibility (cm) in trial group
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4.5.2. Pretest and posttest chest expansibility (cm) in control group:

1 2 3 4 5 6 7 8 9 10

mPretest 8 8 78 87 8 72 78 101 85 97
mPosttest 89 89 81 89 8 75 80 103 88 100
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Chest Expansibility (cm)
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Figure-17: Pretest and posttest score comparison of chest expansibility (cm) in control

group
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4.6. Pretest and Posttest score of peak expiratory flow (I/min) in general

(Experimental and Control)

4.6.1. Comparison of pretest and posttest score of peak expiratory flow (I/min) both

experimental and control group:

Table-5: Comparison of pretest and posttest score of peak expiratory flow (I/min) in both

experimental and control group

Serial No Experimental Serial no. Control group
Group
No. Pretest | Posttest | Difference | No. Pretest | Posttest | Difference
Score Score Score Score
El 67 84 17.00 C1 80 90 10.00
E2 93 111 18.00 C2 217 226 9.00
E3 184 200 16.00 C3 301 310 9.00
E4 270 285 15.00 C4 124 134 10.00
ES5 182 200 18.00 C5 94 104 10.00
E6 86 100 14.00 Cé6 150 159 9.00
E7 334 350 16.00 C7 235 244 9.00
ES8 183 200 17.00 C8 330 339 9.00
E9 181 195 14.00 C9 94 104 10.00
E10 |79 95 16.00 C10 | 220 229 9.00
Total | 1659 1820 161 Total | 1845 1939 94
Mean | 165.90 |182.00 |16.1 Mean | 18450 | 193.90 |94

Table-5 showed that the pretest and posttest between the control group and experimental
group of peak expiratory flow. Mean pretest peak expiratory flow score was 165.90 L/min
and posttest was 182.00 L/min with a mean difference of 16.1 L/min in the experimental
group. In contrast, the mean pretest peak expiratory flow score in the control group was
184.50 L/min and posttest was 193.90 L/min with a mean difference of 9.40 L/min. In this
part, data analysis was done using Independent samples t test (between group analysis) and

there was two different groups (one was glossopharyngeal breathing combined with
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conventional physiotherapy as trial group and other was only conventional physiotherapy
as control group). Conversely, the effectiveness of trial group treatment as well as control

group treatment was analyzed by Paired sample t test (within group analysis).

4.6.2. Peak expiratory flow (I/min) between groups (Experimental and Control):
Table-6: Statistical outcome of peak expiratory flow between experimental and control

group

Unpaired t|df P value | 95% confidence

test interval

Lower Upper
Difference 13.772 18 .002 5.67794 7.72206

between

experimental
and control
group in peak
expiratory
flow (in I/min)
Table-6 described that the calculated t value is 13.772 and for df=18 has an associated

significance level of 0.2%. This means that the probability of random error being
responsible for the outcome of this experiment was 0.2 in 100. As the usual cut- off point
for claiming support for the experimental hypothesis was 0.2% and it could be said that
the result was significant. Thus, glossopharyngeal breathing along with conventional
physiotherapy was effective than only conventional physiotherapy among patients with

tetraplegic spinal cord injury.
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4.7.2. Peak expiratory flow (I/min) within experimental and control group:

Table-7: Statistical outcome of peak expiratory flow within experimental and control

group
Mean | Std. 95% confidence | Paired t | df P value
Deviation | interval test
Lower | Upper

Experimental | 16.100 | 1.449 15.063 17.137 | 35.133 9 .002
group

Control 9.400 |0.516 9.031 |9.769 57.563 9 .002
group

Table 7 showed that in case of within group analysis of Peak expiratory flow, the

improvement was highly significant in experimental group (p value=0.002) where the

glossopharyngeal breathing along with conventional physiotherapy was used and in fact in

control group (p value=0.002), the conventional physiotherapy was only used and it

showed higher significance also.
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4.7.1. Pretest and posttest peak expiratory flow (I/min) in control group:
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0
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mPretest 80 217 301 124 94 150 235 330 94 220
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Figure-18: Pretest and posttest score comparison of peak expiratory flow (I/min) in control
group
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4.7.2. Pretest and posttest peak expiratory flow (I/min) in experimental group:

<
£ 350
= 300
2
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> 200
S
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g
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1 2 3 4 5 6 7 8 9 10

mPretest 67 93 184 270 182 86 334 183 181 79
mPosttest 84 111 200 285 200 100 350 200 195 95

Figure-19: Pretest and posttest score comparison of peak expiratory flow (I/min) in

experimental group
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4.8. Pretest and Posttest score of forced expiratory volume in one second (I/min) in

general (Trial and Control)

4.8.1. Comparison of pretest and posttest score of forced expiratory volume in one second

(I/min) both trial and control group:

Table-8: Comparison of pretest and posttest score of forced expiratory volume in one

second (I/min) in both trial and control group

Serial No Trial Group Serial no. Control group
No. Pretest | Posttest | Difference | No. Pretest | Posttest | Difference
Score Score Score Score
T1 .93 2.10 1.17 C1 1.20 1.40 .20
T2 .82 1.97 1.15 C2 1.50 1.85 .35
T3 1.10 2.50 1.40 C3 1.80 2.20 40
T4 1.87 3.20 1.33 C4 1.07 1.47 40
T5 1.35 3.10 1.75 C5 1.40 1.90 .50
T6 1.94 3.20 1.26 C6 1.50 1.95 45
T7 1.95 3.70 1.75 C7 1.70 2.20 .50
T8 .69 2.10 141 C8 1.10 1.95 .85
T9 1.50 3.30 1.80 C9 1.30 1.90 .60
T10 .63 1.85 1.22 C10 15 1.70 .95
Total | 12.78 27.02 14.24 Total | 13.32 18.52 5.20
Mean | 1.278 2.702 1.424 Mean | 1.332 1.852 0.052

Table-8 demonstrated the pretest and posttest between the control group and trial group of
forced expiratory volume in one second (FEV1). Mean pretest forced expiratory volume in
one second (FEV1) score was 1.278 L/min and posttest was 2.702 L/min with a mean
difference of 1.424 L/min in the trial group. In contrast, the mean pretest forced expiratory
volume in one second (FEV1) score in the control group was 1.332 L/min and posttest was
1.852 L/min with a mean difference of 0.052 L/min. In this part, data analysis was done
using Independent samples t test (between group analysis) and there was two different

groups (one was glossopharyngeal breathing combined with conventional physiotherapy
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as trial group and other was only conventional physiotherapy as control group).
Conversely, the effectiveness of trial group treatment as well as control group treatment

was analyzed by Paired sample t test (within group analysis).

4.8.2. Forced expiratory volume in one second (I/min) between groups (trial and
Control):

Table-9: Statistical outcome of forced expiratory volume in one second between trial and

control group

Unpaired t|df P value | 95% confidence

test interval

Lower Upper

Difference 8.419 18 .002 0.67841 1.12959
between trial
and control
group in
Forced
expiratory
volume in one
second (in
L/min)
Table-9 showed that the calculated t value is 8.419 and for df=18 has an associated

significance level of 0.2%. This means that the probability of random error being
responsible for the outcome of this experiment was 0.2 in 100. As the usual cut- off point
for claiming support for the experimental hypothesis was 0.2% and it could be said that
the result was significant. Thus, glossopharyngeal breathing along with conventional
physiotherapy was effective than only conventional physiotherapy among patients with

tetraplegic spinal cord injury.
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4.8.3. Forced expiratory volume in one second (I/min) within trial and control group:

Table-10: Statistical outcome of forced expiratory volume in one second within trial and

control group

Mean | Std. 95% confidence | Paired t | df P value
Deviation | interval test
Lower | Upper
Trial group | 1.42400 | 0.25202 1.24371 | 1.60429 | 17.868 9 .002
Control 0.52000 | 0.22755 0.35722 | 0.68278 | 7.227 9 .002
group

Table 10 showed that in case of within group analysis of Forced expiratory volume in one

second, the improvement was highly significant in experimental group (p value=0.002)

where the glossopharyngeal breathing along with conventional physiotherapy was used and

in fact in control group (p value=0.002), the conventional physiotherapy was only used and

it showed higher significance also.
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4.9.1. Pretest and posttest forced expiratory volume in one second (I/min) in trial

group:

_ 4

= 3

= 2

—

2 1

LL

0 _ 15
0.93(0.82 g1-1 0.69 0.63

1 2 3 4 5 6 7 8 9 10
mPretest 093 082 1.1 1.87 135 194 195 0.69 1.5 0.63

mPosttest 21 197 25 32 31 32 37 21 33 185

Figure-20: Pretest and posttest score comparison of forced expiratory volume in one
second (I/min) in trial group
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4.9.2. Pretest and posttest forced expiratory volume in one second (I/min) in control

group:
25
—_ 2 1.7
= 1518 15
£ 15 1.4 1.3
S 1.2 1.07 1.1
E 1 0.75
v 05
0
1 2 3 4 5 6 7 8 9 10

1.1 13 0.75

mPretest 12 15 18 107 14 15 17
1.7

mPosttest 14 185 22 147 19 195 22 195 19

Figure-21: Pretest and posttest score comparison of forced expiratory volume in one

second (I/min) in control group
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4.10. Pretest and Posttest score of inspiratory capacity (ml) in general (Experimental

and Control)

4.10.1. Comparison of pretest and posttest score of inspiratory capacity both experimental

and Control group:

Table-11: Comparison of pretest and posttest score inspiratory capacity (ml) in both

experimental and control group

Serial No Experimental Serial no. Control group
Group
No. Pretest | Posttest | Difference | No. Pretest | Posttest | Difference
Score Score Score Score

El 2250 2750 500.00 C1 1250 1750 500.00
E2 1250 1750 500.00 C2 1000 1500 500.00
E3 2000 2500 500.00 C3 1750 2250 500.00
E4 1500 2000 500.00 C4 1500 2000 500.00
E5 1250 1750 500.00 C5 750 1500 750.00
E6 1000 2000 1000.00 C6 1250 2000 750.00
E7 1750 2500 750.00 C7 1000 1500 500.00
E8 1000 1750 750.00 C8 1250 1750 500.00
E9 1500 2250 750.00 C9 1000 1500 500.00
E10 750 1500 750.00 C10 1500 2250 750.00
Total | 14250 | 20750 | 6500 Total | 12250 |18000 | 5750
Mean | 1425 2075 650 Mean | 1225 1800 575

Table-11 demonstrated the pretest and posttest between the control group and experimental

group of inspiratory capacity. Mean pretest inspiratory capacity score was 1425 ml and
posttest was 2075 ml with a mean difference of 650 ml in the experimental group. In
contrast, the mean pretest inspiratory capacity score in the control group was 1225 ml and
posttest was 1800 ml with a mean difference of 575 ml. In this part, data analysis was done
using Independent samples t test (between group analysis) and there was two different

groups (one was glossopharyngeal breathing combined with conventional physiotherapy
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as experimental group and other was only conventional physiotherapy as control group).
Conversely, the effectiveness of experimental group treatment as well as control group

treatment was analyzed by Paired sample t test (within group analysis).
4.10.2. Inspiratory capacity (ml) between groups (experimental and Control):

Table-12: Statistical outcome of inspiratory capacity between experimental and control
group

Unpaired t|df P value | 95% confidence

test interval

Lower Upper

Difference 1.549 18 0.278 -35.61393 | 235.61393
between trial
and control
group in
inspiratory

capacity (ml)
Table-12 described that the calculated t value is 1.549 and for df=18 has an associated

significance level of 27.8%. This means that the probability of random error being
responsible for the outcome of this experiment was 27.8 in 100. As the usual cut- off point
for claiming support for the experimental hypothesis was 27.8% and it could be said that
the result was not significant. Thus, glossopharyngeal breathing along with conventional
physiotherapy was effective than only conventional physiotherapy among patients with

tetraplegic spinal cord injury.
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4.10.3. Inspiratory capacity (ml) within experimental and control group:

Table-13: Statistical outcome of inspiratory capacity within experimental and control

group

Mean | Std. 95% confidence | Paired t | df P value

Deviation | interval test
Lower | Upper

Experimental | 650.000 | 174.801 524.955 | 775.045 | 11.759 9 0.002
group
Control 575.000 | 120.761 | 488.612 | 661.388 | 15.057 9 0.002
group

Table 13 showed that in case of within group analysis of inspiratory capacity, the

improvement was highly significant in experimental group (p value=0.002) where the

glossopharyngeal breathing along with conventional physiotherapy was used and in fact in

control group (p value=0.002), the conventional physiotherapy was only used and it

showed higher significance also.
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4.11.1. Pretest and posttest inspiratory capacity (ml) in experimental group:
3000
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1000
? I I I
1 2 3 4 5 6 7 8 9 10

® Pretest 2250 1250 2000 1500 1250 1000 1750 1000 1500 750
m Posttest 2750 1750 2500 2000 1750 2000 2500 1750 2250 1500

o

Inspiratory Capacity (ml)

o

Figure-22: Pretest and posttest score comparison of inspiratory capacity in experimental
group

60



4.11.2. Pretest and posttest inspiratory capacity (ml) in control group:

2500
2000
1500
1000

500

Inspiratory Capacity (ml)

1 2 3 4 5 6 7 8 9 10
m Pretest 1250 1000 1750 1500 750 1250 1000 1250 1000 1500
m Posttest 1750 1500 2250 2000 1500 2000 1500 1750 1500 2250

Figure-23: Pretest and posttest score comparison of inspiratory capacity in control group
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CHAPTER -V: DISCUSSION

The purpose of this study was to evaluate the effectiveness of Glossopharyngeal Breathing
along with Conventional Physiotherapy in patients with Tetraplegic Spinal Cord Injury
patients. In this experimental study 20 tetraplegic patients with SCI were randomly
assigned with computer generated random numbers. Among these 20 patients, they were
divided into two groups. One was experimental group and other was control group. These
group attended in the SCI indoor department of physiotherapy, CRP, Savar in order to
demonstrate the improvement. The outcome was measured by using structured
questionnaire. The researcher found significant improvement of chest expansibility, peak

expiratory flow, forced expiratory volume in one second and inspiratory capacity.

The current study had found similarities on baseline characteristics in age, length of injury
(in days), total motor score, and total sensory score between both groups of the participants
in pretest. Similarities on baseline characteristics indicated successful randomization in
study (de Boer et al., 2015). Gender, marital status, educational status and occupational
status were taking to consideration as demographic variables. In this study, all the
participants were male. From a recent study of 2017 on spinal cord injury, it had found that
there were also male members predominantly and this was the similarity between two
studies. On the other hand, within 20 study population, the majority of the participants were
married in this study and on a recent study of 2017, there were also the same report had
found. The difference between the current study and the previously published study was
that the current study was an experimental study whereas the previously published study

was a cross sectional study (Rahman et al., 2017).

Tzanos et al. (2016) stated on their study that their study was on designed with spinal cord
injury patients of Greece and there they found that the majority of the population has an
average educational status and it was almost 78.7% whereas the present study showed that
among the overall population, maximum individual had continued their studies till primary

level which shows partial similarities on both studies. In case of occupational status of the
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participants, the research done by Tzanos et al. (2016) demonstrated that in Greece, the
Spinal cord affected population were found poorly engaged with occupation and the same
picture had emerged from the present study in case of occupation. Averagely, 20%-30% of
the spinal cord affected population had found engaged with occupation on both studies.
The dissimilation between both studies had come out that the current study had progressed
for outcome with only 20 study population whereas Tzanos et al., 2016 had included

overall spinal cord injury population of the Greece for finding the appropriate outcome.

After completion of discussion on socio-demographic aspects, focus should be given on
spinal cord injury related information. It may include- the causes of injury, the types of
injury according to ASIA impairment scale, the length of injury from the date of
occurrence, the neurological level, skeletal level, total motor score and total sensory score
of the spinal cord injury participants. The causes of injury in this study mainly leading to
trauma and in the previous studies, there had established that the traumatic are more
significant than the non-traumatic causes. The only difference of this study with the
previous studies was on the previous studies the traumatic and non-traumatic causes were
pointed specifically and on the other hand, the causes were not particularly discussed in

this research (Draulans et al., 2011).

In this research, within 20 study population, the types of injury according to ASIA
impairment scale had shown significance on ASIA-A and ASIA-B and that was near about
80% in total and on ASIA-C, the percentage was 5% and ASIA-D, the percentage was
15%. On the other hand, in the preceding research, the degree of impairment according to
ASIA had shown priority on ASIA-D(27%) rather than ASIA-A(26%),ASIA-B(26
%), ASIA-C (19%). Consequently, it could be said that similarities within the two studies
were both of them used ASIA impairment scaling for measurement. Moreover, there were
some dissimilarities that had found actually between the two studies. In the ancient study,
the mean time between the injury date and the admission to the hospital was 52.4 days
whereas in the current study it had demonstrated that the mean time between the length of
injury from the date of accident was 107.7 days in experimental group and was 95.2. So,
these mean time between two studies had shown differences significantly due to having

differences on sample size and study designs (Nulle et al., 2017).
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Razzak et al. (2017), on their study of spinal cord injury which had covered the overall
population of the Asian Countries described that the neurological level of spinal cord injury
participants resulted in paraplegia 70.49% and tetraplegia 29.51%. But in this study, only
the participants of a particular region was included and here the tetraplegic spinal cord
injury participants were included only. So, the neurological level of injury had checked
specifically in this study as the study population was limited and it had been found here
that neurological level of injury was predominant in C4 level. These are the specific
differences between two studies. The similarities of these studies are- both of them had
emphasized on the neurological level of spinal cord injury participants to get a clear

conception of the condition of Spinal cord injury affected participants.

In case of skeletal level of spinal cord injury participants, the recent study had demonstrated
that the most common site for injury was in the cervical spine which had similarities with
an ancient study. In spite of having similarities, there were some differences too. In this
research, it had been showed that C5 level was predominant in case of skeletal level of
spinal cord injury whereas in the previous research they had not included any specific area
of cervical spine, but they included that the thoracic and lumber spine may also get included
in their study (Rathore et al. 2008).

On the research of Koskinen (2015), it had found that they had checked total motor and
sensory score and in this research, we had also checked the total motor score and sensory
score and this was the main similarities of these two studies. The dissimilarities were, in
their research they had checked motor and sensory score for both upper and lower extremity
and for functional outcome but here in this research, we had checked only the motor score

of upper extremity and it had been checked to know the patient’s physical condition.

In this research, it had showed the chest expansibility in pre-test and post-test and in a
previous research, they had also measured chest expansibility through pre-test and post-
test. In this research, in experimental group, the mean difference of pre-test (mean=80cm)
and post-test (mean=84.9cm) was 4.9cm and in trial group, the mean difference of pre-test
and post-test was 2.5cm and both group had significance also and in the previous research
they had found the pre-test value (mean= 1.7cm) and the post-test value (mean=3.95cm)

and the basic difference was 2.25 cm and it was also significant with time. But here the
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basic difference is they had checked the effectiveness of ventilator facilitation for
increasing chest expansion in cerebral palsy and we had checked the effectiveness in spinal

cord injury patients (Jan et al., 2017).

In the research of Mayfield et al. (1971), they had demonstrated the forced expiratory
volume in one second and the inspiratory capacity and in the present research also included
forced expiratory volume in one second and inspiratory capacity. These were the
similarities between both researches, but the dissimilarities between both researches were
many. In the previous research they had designed their research into three groups and there
had specificity of this group but in this research we had tried to find the effectiveness of
the treatment techniques in two groups and had found significance in forced expiratory
volume in one second but not in inspiratory capacity. On their research they had measured
forced expiratory volume in one second and inspiratory capacity with spirometry but in the
present research, we had measured the forced expiratory volume in one second and

inspiratory capacity with peak flow meter.
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Limitation of the study:

Though Glossopharyngeal Breathing along with Conventional Physiotherapy has
effectiveness on dependent variables in this study but there were some limitations also. The
main limitation was the shorter sample size. As the samples were collected only from
CRP- Savar, it could not represent the wider spinal cord injury patients. In addition to this,
it should be included here that the study was conducted with 20 tetraplegic patients with
Spinal Cord Injury, which was a very small number of samples and was not sufficient
enough for the study in comparison with the world wide prevalence. For this reason, the
study has lacking in generalizability of results to the wider population of this condition. In
this study, interventions were given by clinical physiotherapists. So, the inter-rater
reliability was not maintained due to lack of time and patient’s availability. The study did
not offer any follow up for participants which was essential component to find out
effectiveness of treatment for longer period of time. In spite of these all, the participants
were selected conveniently and then randomly assigned to single group and the
effectiveness was found only in case of those participants who had been chosen from CRP
for this purpose, it could not be able to represent the effectiveness of this treatment
technique on the overall population whom were related with tetraplegic spinal cord injury
in the world. So, this was also a limitation of this research. In this research there were also

limitations of advanced measurement tools, which was a major limitation of this research.
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CHAPTER -VI: CONCLUSION AND RECOMMENDATION

6.1 Conclusion:

Tetraplegic Spinal Cord injury is known as illness or injury causes paralysis that results in
the partial or total loss of use of all four limbs. The current study was randomized control
trial containing experimental and control group. Pre-test and post-test design were used in
this study to examine the effectiveness of glossopharyngeal breathing along with
conventional physiotherapy for patients with tetraplegic spinal cord injury, where the
results of the study have demonstrated that the glossopharyngeal breathing along with
conventional physiotherapy is significantly capable of producing beneficial effects on the
improvement of the chest expansibility, peak expiratory flow, forced expiratory volume
in one second in tetraplegic patient with Spinal Cord Injury. In this current study,
appropriate measurement tools were selected to identify the improvement of the chest

expansibility, peak expiratory flow, forced expiratory volume in one second.

From this study, researcher concluded the specific variables and comparison of their
improvement. This will aid the professionals to decide the specific and effective treatment
protocol for tetraplegic SCI patients and the outcome of this study would encourage the
physiotherapists to suggest glossopharyngeal breathing for tetraplegic spinal cord injury

patients in their clinical practice.
6.2 Recommendation:

As physiotherapist play a vital role and holistic treatment techniques for the persons with
tetraplegic spinal cord injury, it is necessary to update their knowledge in this area.
Physiotherapists need to provide more concentration on respiratory complications that
arises after spinal cord injury during the treatment period and for these reason, it is
necessary to involve the patients in respiratory physiotherapy treatment sessions. A
recommendation for the further studies could be suggested that Future study should include
large sample size and following the process of randomization when selecting sample from
population. Both male and female patient should be included also and treatment session

and time duration should be increased in the future study.
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Appendix-D

Consent Form (English)

Assalamu-alaikum/Namaskar,

| am Nishitha Nandy, 4" year student of B.Sc. in Physiotherapy at Bangladesh Health
Professions Institute (BHPI). | am conducting a research and my research title is
“Effectiveness of Glossopharyngeal Breathing along with Conventional
Physiotherapy on respiratory parameters in Patients with Tetraplegic Spinal Cord
Injury.” | am asking you to answer some questions, which will take 20-25 minutes. It is
also ensured that the information provided by you will be kept confidential.

Hereby, your participation in the study would be voluntary basis. So, you can withdraw
your participation at any time within the course of the study. Withdrawing from
participation of the study would not disadvantage you to receive existing service. If you
face any problem within the course of the study, you can contact with me or my supervisor
Mohammad Habibur Rahman, Associate Professor, Department of Physiotherapy,
BHPI, CRP, Savar, Dhaka-1343.

Do you have any question before | start?

Can I start the interview with your permission?

OYes CONo

Signature/Fingerprint of the Patient:
Signature of the Data collector:

Signature of the Witness:
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Appendix-F

English Questionnaire
Effectiveness of Glossopharyngeal Breathing along with conventional physiotherapy
in patients with tetraplegic spinal cord injury

PERSONAL INFORMATION:

Patients ID:

Address :

Phone No. :

Name of Interviewer :
Date | ... [l [ooiii..
Time . am/pm

Please provide the right answer from the following questions. Each of the following
question has multiple options and you have to give tick (\) mark into one correct
answer that is mostly suited to you. It is realized that you may feel more than one
correct answer in a particular question but please provide tick (V) mark in the best
suited answer.

SECTION-1:Socio-demographic Information

Serial Questions and filters Responses
Number
1. Age (INYEAN): | iiieiereeseennnes years
2. Sex: O Female
O Male
3. Marital status: 00 Married
O Unmarried
O Divorced
O Widow
4, Religion 0 Islam
O Hinduism
O Christianity
O Buddhist
Other (Specify):
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Serial Questions and Filters Responses
number

5. Educational status O Illiterate

O Literate

O Primary

O Secondary school certificate (SSC)
O Higher secondary certificate (HSC)
O Bachelor

O Masters or above

6. Residential area O Rural

O Urban

7. Occupational status O Student

O Farmer
O Day labourer

O Job
O Housewife

SECTION-2: Injury related information:

Serial Questions and Filters Responses
number
8. Causes of injury O Traumatic

O Non-traumatic

9. Length of injury from the date of | ..................... days
accident

10. Types of injury according to ASIA | Complete A
scale

O Incomplete B
O Incomplete C
O Incomplete D

11. Neurological level | e
12. Skeletal level e
13. Total MOtOr SCOrE | iiiiiiiiiieenieneneneancaeencncanns
14. Total Sensoryscore | L,
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SECTION-3: Respiratory problem related information:

the pre-existing respiratory
problem?

Serial Questions and Filters Responses
number
15. Do you have any
pre-existing respiratory | o ves
problem? N
(Please  skip  question 0 No
number 16 and 17 if the
answer is no)
16. Types of  respiratory
problem OShortness of breath
OCoughing out of blood (Hemoptysis)
OCough with sputum
ODry cough
OProductive and painful cough
OChest pain
OChest tightness
OSneezing
OWheezing
OCyanosis
17. Do you take any drugs for

OYes( If any, please give some names)

85




Serial Questions and Filters Responses
number
18.
Do you have any
respiratory problem after oYes
having spinal cord injury? | | @Shortness of breath
(Please skip question 19 if | | DCoughing out of blood
the answer is no) (Hemoptysis)
0Cough with sputum
oDry cough
OProductive and painful cough
OChest pain
OChest tightness
OSneezing
OWheezing
o No
19.
Are you taking any | g Medication
treatment for respiratory Phvsioth
problems after spinal cord O Physiotherapy
injury? O Medication and Physiotherapy
20.

Can you produce an
effective cough?

O Yes
O No
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SECTION-4: Measurements:

(a)Pre-test measurements:

Serial Questions and Filters Responses
number
21. Chest Expansion | ciiiiiiiiiiieeennnes cm
(measured with the help of
measuring tap, performed by
Physiotherapist)
22. PEF(Peak Expiratory Flow)
(measured with the help of peak | ..................... Vmin
flow meter, performed by
Physiotherapist)
23. FEV1l (Force Expiratory
Volume in 1% second)
(measured with the help of peak | /min
flow meter, performed by
Physiotherapist)
24, Inspiratory capacity | .iieieiieiieinenenn. cc
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(b)Post-test Measurements:

Serial Questions and Filters Responses
number
21. Chest Expansion | .iiieeiiiiieeneennes cm
(measured with the help of
measuring tap, performed by
Physiotherapist)
22. PEF(Peak Expiratory Flow)
(measured with the help of peak | ... ............... 1/min
flow meter, performed by
Physiotherapist)
23. FEV1 (Force Expiratory
Volume in 1%t second)
(measured with the helpof peak | . /min
flow meter, performed by
Physiotherapist)
24, Inspiratory capacity | ..iiiieieieenenenne. cc
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Appendix-G

Treatment Protocol of Control Group

Centre for the Rehabilitation of the Paralysed (CRP)
Department of Physiotherapy

CRP, P.O: CRP-Chapain, Savar, Dhaka-i343, Bangiadesh
Tut: 880-2-7745464-3, Fax: 860-2-7745069, Fvuxik EXrp-bangladkerh.ovg, Wibsite: www. crpdungladesh.org

Ref; Date :

Physiotherapy I'rcatment protocol for tetraplegia spinal cord injury
patients Admiued at CRP

1. Positioning

~

Oxygen Therapy
3. Deep Breathing Exercise { DBT)
4. Lnd Respirstory Hold
5. Coughing
6. Snecezing
7. Breathing relaxation
8. Sceretion removal techniques
-Huffing . Active Cycle of Breathing Technique
9. Postural Rrainage
10, Percussion and Vibration
11. Assisted Coughing Technigues { Manual and Mechanical }
12, Respiratory Muscle Training (RMT)
13. Passive Limb Movement

Dosage and intensity of intervention may vary according lo patient condition.
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As 2 docor 10 CRP you quaiify for a (ax rebale as the Covernment of Bangladesh bave approved CRP 21 3 Philanthropic Institution from Sehasary 2008
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Appendix-H

Treatment protocol of trial group

Nygren-Bonnier et al. (2009) mentioned that described the procedure of glossopharyngeal
breathing. The participants will perform 10 cycles of Glossopharyngeal breathing
technique per training session, with each cycle consisting of a 14 gulps. This technique

should be performed 4 times a week, for 8 weeks.

According to Association of Chartered Physiotherapists in Respiratory Care (2011), “To

learn how to do an effective gulp it is best to think of it in 3 stages.

Stage 1: Make extra space in your throat, by lowering your jaw and keeping your tongue
flat. At the same time you should be able to feel your throat cartilages moving down. It
may be helpful to look in a mirror to make sure that your tongue is flat. It is very important

to get this movement right before going on to stage 2.

Stage 2: Once your throat is open (as described in stage 1) close your lips gently, so that

you trap the air in your large throat cavity. Don’t let your tongue or throat cartilages move

up.

Stage 3: Keep your lips shut and let the cartilages and tongue go ‘up’, back to their normal
position. At first you will need to do these movements slowly, as you learn how to do them.
At first the physiotherapist will need to do these movements slowly, as the patient learn
how to do them. Once the patient are able to do these stages the patient can gradually speed
up the gulps. During stage 3, the patients will then be forcing each throatful of air through
the vocal cords and into the lungs. The vocal cords then close and hold the air in the lungs

while taking the next gulp until lungs are full.”
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