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Abstract

Stroke commonly results in problems with balance, which increases the
falling risk, limit physical mobility, and increased dependency. Patients with
stroke can improve their balance by engaging in balance training exercises.
This study aims to identify the effect of sitting balance exercises on mobility,
postural control, and dependency levels in patients with stroke. A quasi-
experimental study was conducted at Imam Al- Hussein Medical City, from
26 September 2022 to 15 July 2023. A non-probability purposive sampling
consisted of sixty patients with stroke was divided into intervention and
control groups. The study instruments include physical mobility scale, berg
balance scale, and modified barthel index scale. The scales validity was
investigated by a panel of seventeen experts and reliability by a pilot study.
The study results were examined and measured using a descriptive analysis
method as well as an inferential analysis method (independent sample T-test,
paired sample T-test, and ANOVA); a p-value of 0.05 was determined
statistically significant. The study found that 53.3% and 66.7% of patients in
control and intervention groups at pre-test assessment had severe mobility
impairment, while 83.3% and 80% had high fall risk. Additionally, 76.7%
and 86.7% had severe dependency levels. A significant difference at P-value
of 0.000 was observed between pre-test and post-test assessments in physical
mobility, balance, and dependency levels. Sitting balance exercises post-
stroke for 15-30 minutes, two sessions per day forl4 days significantly help
to improve mobility, postural control, reduce dependency, and promoting
independence in daily activities. The researcher recommends the importance
of conducting other studies to investigate the effect of sitting balance
exercises on other physical limitation for patients with stroke such as muscle
weakness, or to prevent muscle atrophy or joint stiffness.

Key-Words: Stroke, Postural Control, Siting Balance Exercises, Mobility,
Fall Risk, Dependency, Activity of daily living (ADL).
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Chapter one

Introduction

1.1 Introduction:

Stroke, also called cerebrovascular accident (CVA), is well identified
as a rapid decline in brain perfusion or vasculature. Around 85% of patients
with stroke having the ischemic type, while the remaining (15%) are
hemorrhagic (Khaku & Tadi, 2022). Stroke affects physical, psychological,
and cognitive capabilities, and it is a leading cause of mortality and disability
globally (Komiya, et al., 2021). After ischemic heart disease, stroke was the
second-most leading cause of death (11.8% of all deaths) and the third-
leading cause of disability (6.1% of disability adjusted life years
[DALYSs] from all causes) in the world (Feigin, et al., 2017).

Stroke causes 113 million DALYs and 10.3 million new strokes
annually, resulting in significant burden for society in general (Pandian, et
al., 2018). Between the years of 2012 and 2030, the American Heart
Association (AHA) and the American Stroke Association (ASA) predicted
that the overall direct medical costs for stroke will triple and equal to up to
184.1 billion dollars (Rajsic, et al., 2018).

Patients who have had a stroke complains a wide range of
impairments impacting their ability to move, sense, and think, due to these
impairments on function level. Also, patient with stroke frequently find it
difficult to fully participate in society (Rooij, et al., 2021).

Multiple system connected to postural control that is damaged or
impaired can disrupt motor or balance functions and increase the risk of
falling. Stroke is one of these conditions contributing to a high risk of falls
and significant personal and social consequences (Fornari, 2018), and make
difficult to carry out regular tasks (Morizio, et al., 2021).

Patients who survive a stroke experience a variety of sensorial
impairments, motor dysfunction, perceptual, visual problems, and altered

spatial cognition with regard to the upright body position, leading to balance
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issues (Morizio, et al., 2021). Stroke survivors' movement is significantly
impacted by deficiencies in motor function. Mobility problems may result
from a number of factors, such as difficulties sitting, standing, or walking,
weakened balance, an increased risk of falling, or inefficient walking
(Atalan, et al., 2021).

Musculoskeletal and neural network systems interact intimately to
create the postural control system. Motor, sensory, and higher order
cognitive processes are neural system components required for postural
control. In a healthy person, the trunk muscles that maintain postural
stabilization are activated before the movements for both the upper and lower
extremities while with in activation of the trunk muscles is impaired in stroke
patients causing limb muscles are activated earlier than the trunk muscles
(Sumardi, 2020).

The demand for rehabilitation services is rising as the number of
stroke survivors rises (Stinear, et al., 2020). After a stroke, rehabilitation is
an intensive process with a multidisciplinary focus on enhancing social
contact (Thijs, et al.,, 2021), and to help the patient in regaining or
maintaining as independent as possible (Abdullahi, 2018). With delayed and
diminished anticipatory postural adjustments, a stroke survivor demonstrates
difficulties in motor techniques for postural control. Patients suffering from
chronic stroke benefit from balance exercises in terms of postural control
when moving about and ambulation. These techniques have been proven to
enhance postural control and gait speed within individuals when used in
conjunction with normal rehabilitation (Komiya, et al., 2021).

Postural control plays a crucial role in daily activities. This is
especially true when the upper extremities or trunk is involved, or when the
body is being supported by the extremities. Control of one's posture is the
outcome of numerous neural pathways and is based on the continual afferent
information on body position and orientation via visual, vestibular, or

somatosensory input, as well as the following motor instructions to muscle
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groups (Sousa, et al., 2022). The study conducted by Halmi, et al., (2020)
shows that post-stroke patients had much more postural instability than
healthy controls. Despite the damaged side's complete recovery four years
after the stroke, this disparity is still noticeable.

Post-stroke dependency in activity of daily living (ADL) is a typical
consequence and 35% of stroke survivors experience ADL dependency in
the first year after their stroke, which is a typical post-stroke complication.
Age, co-morbidity, decreased cognition, and stroke severity at onset are a
few of the characteristics that have been associated to increased disability
following stroke. Dependency may occur in functional daily living activities
(such as shopping and paying bills) and personal daily living activities such
as consuming food and wearing clothes (Wurzinger, et al., 2021).

One of the earliest significant life milestones is learning how to sit up.
Unfortunately, a lot of stroke survivors realize they can't stand or sit up
without falling (Hoffman, 2017). Enhancing trunk functioning and sitting
balance constitute essential parts of stroke therapy. An essential indicator of
ADL recovery is sitting balance (Thijs, et al., 2021). Exercises for improving
sitting balance can help stroke survivors who have balance problems
following their stroke to regain their sitting balance (Hoffman, 2017).

1.1 . Importance of study:

Stroke is a serious life-threatening medical condition that happens
when the blood supply to part of the brain is disrupted (National Health
Service (NHS), 2022). It is occurring as a result of blocking by a clot or
bursts in the blood vessel that carries oxygen and nutrients to the brain
(American Heart Association, 2022).

According to the World Health Organization (WHO), in Irag, during
2020, 20,793 stroke deaths—or 14.19% of all deaths. Iraq ranks 31 in the
world with an age-adjusted death rate of 128.44 per 100,000 people. In more
than half of stroke survivors aged 65 and older, stroke impairs movement,

up to 50% among survivors being chronically disabled and over 80% in the
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sub-acute phase experience a balance disturbance, 40% of stroke survivors
remain struggle to perform basic ADL six months after a stroke, 30% report
participation restrictions, even at four years after a stroke (Valdés, et al.,
2021).

Stroke associated with multiple symptoms of cerebral vascular
problems, such as difficulty swallowing, paralysis, gait instability, cognitive
impairment, motor weakness, and difficulties with balance (Kim& Lee,
2021). The postural control is a complex ability based on the reciprocal
conduct of the sensory and motor systems and impairment or damage in any
of postural control related system can cause balance or motor disturbance
and increase the fall risks (Fornari, 2018).

Maintaining proper posture is necessary for the benefit of the
vulnerable side and to limit the effects of the altered postural tone in stroke
survivors (Pellegrino et al., 2017). Any part of the postural control system
that is neglected will raise the likelihood of falls and fall-related injuries and
decrease the capacity to balance upright (Garner, et al., 2022). Among stroke
patients, balance problems are occurred due to defect in the motor, sensory,
and integrated aspects of controlling movement (Fukata, et al., 2019). Sitting
balance impairment occur as a result of combination of muscular weakness,
lack of flexibility, perceptual deficiencies, and a propensity to seek
compensatory techniques to avoid balance risks (Pellegrino, et al., 2017).
Multiple physical activities and exercise therapies are performed for the
purpose of recovery by stroke patients (Kim& Lee, 2021). The most
important component of recovery program is motor therapy (Thijs, et al.,
2021), this can increase functional independence through improve balance
and mobility (Pellegrino, et al., 2017). Functional impairment has a
significant negative influence on quality of life for stroke survivors, 20 to
25% of all survivors are unable to walk without complete physical help, and
35% of survivors who first lost use of their limb does not recover it (Campos,
etal., 2017).
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The mobility of stroke survivors is significantly impacted by deficits
in motor and sensory function. Mobility problems can be brought on by a
number of factors, such as difficulties sitting, standing, or walking,
weakened balance, an increased risk of falling, or sluggish walking (Atalan,
et al., 2021). The capacity to execute limb movement will be restricted by
reduced postural control as proximal stabilizer. Because postural control is
now one of the factors that predicts the functional prognosis of a stroke, rapid
and accurate assessment and treatment should start as soon as possible after
the stroke (Sumardi, 2020).

Postural control is a necessary component of daily life and is crucial
for steady and efficient movement, gait, and ADL (Kim, et al., 2019).
Balance can be measured in a sitting and standing position and show that
most patients with acute and sub-acute stroke cannot maintain the standing
posture and they have a poor sitting balance (Lee, et al.,2021). Pervious study
shows that post-stroke patients have significantly greater postural instability
than healthy controls. Despite the affected side's complete recovery, this
difference can still be seen up to 4 years following the stroke (Halmi, et al.,
2020). While Komiya, et al. (2021) indicated that patients with stroke benefit
from balance exercises to help patients in maintaining their postural control
while mobility and walking. These techniques have been demonstrated to
enhance postural control and walking abilities especially when used in
conjunction with normal therapy.

Walking ability throughout the long term is thought to be early
predicted by sitting balance and ADL1 (Inoue, et al., 2022), and cause
change in the range of functional movement about 8% to 52% during nine to
twelve weeks later (Sheehy, et al., 2020). According to study made by
Wurzinger, et al. (2021) indicated that dependency in personal ADL during
the first two days can explain dependency at three months and a year after a
stroke. Early ADL evaluations following a stroke can be used to determine

the patient's post-stroke rehabilitation needs. After stroke, sitting balance
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exercises can help manage balance problems to restore sitting balance and
achieving independence (Hoffman, 2017).
1.2 . Problem statement:

Stroke is a dangerous medical condition that can lead to a variety of
complications from brain injury, including motor weakness, sensory deficit
and balance problems, therefore, stroke patients frequently experience issues
with gait disturbance and reduced functional mobility (Kim& Lee, 2021).
Following a stroke, the postural control system may be affected by an
abnormal muscle activity pattern accompanied by weakness and muscle
spasms soft tissue rigidity in the lower limbs, poor pelvic and trunk
alignment (Dubey, etal., 2018). Any system connected to postural control
that is damaged or impaired can interfere with balance or motor function
(Fornari, 2018), and it may cause a high level of dependency and disability
in individuals ADL (Khallaf, 2020).

Balance issues brought on by a stroke diminish the physical activity
and raise the likelihood of falls (Komiya, et al., 2021). The morbidity related
to stroke is high, and up to 50% of survivors develop a permanent disability.
In the subacute stage, more than 80% of patients with stroke feel a balance
disruption. Even four years after a stroke, thirty percent of patients with
stroke maintain engagement limits and forty percent of survivor’s report
trouble with basic ADLs (Valdes, et al., 2021).

According to previous studies, a variety of interventions have been
developed, such as therapeutic exercise, stimulation using electricity,
magnetic transcranial stimulation, and robotics-assisted exercise for walking
(Kim& Lee, 2021). Many studies focusing on improve sitting balance,
however, there is a need to explore new approaches to enhance sitting
balance following stroke, especially in the subacute phase, when there is the
most chance for neuroplasticity and healing (Sheehy, et al., 2020). Therefore,
to address balance dysfunction, appropriate balance training is required.

(Komiya, et al., 2021). A number of these research projects are constrained
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by inadequate sample numbers or a lack of a control group that is active that
offers each treatment group the same amount of therapy time (Sheehy, et al.,
2020).

There are only two study using program of sitting balance exercises
first study by Sheehy, et al. (2020) performed using virtual reality training
(VRT) in regulation of seated balance and upper limb function in individuals
undergoing rehabilitation following a stroke, and another study that was
conducted by Fukata, et al., (2019) that enrolled patients with poor sitting
functioning during the initial days of stroke to describe the benefits of
diagonally linked seated exercises consist of sitting balance performance on
a slanted surface. It is clear that no actual study has been done in lrag on
sitting balance exercises, and also the variables of mobility, balance, and
dependency have not been studied together in the same study previously.
Therefore, the study will propose to apply sitting balance exercise in
subacute stroke and investigate the effect of these exercise on postural
control, mobility level and level of dependency among patient with stroke.
1.4. Research question:

Does sitting balance exercise affect on postural control, mobility level and
level of dependency among patient with stroke.
1.5. Hypothesis:

a. HO: There is no significant effect of sitting balance exercise on postural
control, mobility level and level of dependency among patient with
stroke

b. H1: Siting balance exercise has a significant effect on postural control,
mobility level and level of dependency among patient with stroke

1.6. Objectives of study:
1. To assess the level of mobility, postural control, and level of dependency

among patients with stroke.
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2. To determine the effect of sitting balance exercises on the level of
mobility, postural control, and level of dependency among patients with
stroke.

3. To find out the difference between the effect of sitting balance exercises
on the level of mobility, postural control, and level of dependency with
sociodemographic characteristics and clinical data of study participants.

1.7. Definition of the terms:

1.7.1. Sitting balance:

Theoretical definition: Sitting balance is considering an early predictor of

long-term walking ability, ADL (Inoue, et al., 2022), and the capacity to

manage posture is determined by a person's sitting balance (Shahi and

Abbasi, 2022).

Operational definition: The capacity of patient post stroke for balance

when executing tasks while seated.

1.7.2. Postural control:

Theoretical definition: is the capacity to sustain the equilibrium of the body

and its constituent parts regardless of challenges that alter the body's balance

(Garner, et al., 2022).

Operational definition: is the controlling of the stability and the orientation

of the body's position among patient with acute stroke.

1.7.3. Mobility:

Theoretical definition: is the ability to move freely or be easily moved

(Atalan, et al.,2021)

Operational definition: is the ability of patient post stroke to move around

without need to support.

1.7.4. Dependency:

Theoretical definition: a situation in which patient with stroke need

something or someone and are unable to continue normally without

assistance (Cambridge Advanced Learner's Dictionary & Thesaurus, 2022).
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Operational definition: is a state in which patient with acute stroke is

unable to perform ADL without assistance.



Chapter two
Review of Literature
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Chapter Two

Review of Literature

The overview of studies and concepts that enable to explain the subject
matter of the current study is presented in this chapter.
2.1. Overview about stroke:

The term "stroke" was probably first used in medical context by
William Cole in 1689 in a physical medical article about the late rates of
"apoplexies,” its most common term for acute non-traumatic brain injury.
Hippocrates used it for more than 2000 years beginning in the year 400
before Christ (BC) (Alharbi, etal., 2019). The clinical definition of apoplexy,
which comprised a number of illnesses, was a sudden collapse, loss of
consciousness, and immobility. In the 17" century, Johannes Wepfer, a
Swiss physician, first demonstrated that apoplexy was caused by an
intracranial hemorrhage (as shown in figure 2-1); in 1664, Thomas Willis,
an English anatomist, explored the circle of Willis as an anastomotic system
of arteries that sits at the base of the brain. Then stroke became a
cerebrovascular disease (Storey and Pols, 2010).

The World Health Organization (WHO) brought together a group in
Monaco in 1970 for four days to talk about the issue of stroke, which was
the third leading cause of death (behind ischemic heart disease and
infectious/parasitic disease) in 40 of the overall 57 countries that were
represented by the WHO, which involves the United States of America
(USA), and was among the most common ten causes of mortality in fifty-
four nations (Chang, et al., 2021).

Annual stroke death rates have exceeded 5.5 million during the past
20 years, affecting more than 12 million individuals worldwide. Statistics
show that stroke is the second leading cause of death and leaves about 5
million individuals permanently disabled (Al-Obaidi, et al.,2023).
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Hippocrates 400 BC

d:?:m:m 1628 Wiliam Harvey describes
poplexy cireulation of blood

Johann Wepfer associates apoplexy 1658
with intracerebral haeromhage &
oeclusive disease
1679 Théophile Bonet determmes a
vanety of causes ofapoplexy on
post-mortem

Giovanni Battista Morgagni describes 1761
serous and sanguineous apoplexy

1769 Willam Cullen charactenses
Léon Rostan describes ‘softening’ or 1810 5oplay Oy o] pRicaaca

*mmolissement” ofbrein tEsucin
apoplectic patients
1818 John Abercrombie associites
sofiening of cerebral tissue with
occlusive anterial disease

Rudolf Virchow rechssifies apoplexa as _Mid 19™ Century |
haemorrhagic (sanguinea) & ischaemic

| Mid 20" Century _ Stroke replaces spoplexy in

common medical lexicon

Figure 2-1: Historical timeline formulated from descriptive prose
(Storey and Pols, 2010).

The most common disorders seen in clinical practice in Irag, a Middle
Eastern country, are coronary heart disease and stroke. According to Global
Burden of Disease 2019 Stroke Collaborators, the incidence of stroke in Iraq
varied from 196.2 to 218.3 per 100,000 persons in 2019. Additionally, a lot
of Iragis claim to have unhealthy lives, which include not getting enough
exercise and eating high-calorie meals poorly (Al-Obaidi, et al.,2023).

The American Heart Association and American Stroke Association
updated their accepted definition of stroke in 2013 to include silent
infarctions, including those of the cerebral, spinal, and retina. Silent
hemorrhages were also included. This adjustment was made in order to move
away from a tissue-based definition of infarction and hemorrhage and toward
a radiological demonstration of those two conditions (Coupland, et al.,
2017). Stroke is the sixth leading cause for fatalities in USA, but it is still the
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major cause of serious long-term impairment (Chang, et al., 2021). The

primary goal of nurses was to assist patients in adjusting to and coping with
their disabilities (Nilsen, 2010).

The concept that "time is brain" the destruction of nerve tissue in the
brain has been associated with a delay in management —has been proven by
clinical studies. This principle highlights the significance of early stroke
intervention, particularly in individuals with inadequate supplemented blood
flow. In actuality, this problem necessitates that the desired intervention be
feasible as well as simple to carry out in the field (Matei, et al., 2021).

2.2. Risk factor associated with stroke:

Multiple clinical and behavioral issues have been reported to increase
the risk of having a stroke (Barthels and Das, 2020). If a person already has
a medical condition like hypertension, coronary artery disease, or
hyperlipidemia, their risk is significantly elevated. Patients with a history of
transient ischemic attack (TIA) account for about 60% of stroke cases
(Kuriakose and Xiao, 2020).

The risk factors for stroke can be divided into modifiable and non-
modifiable. Age, previous cerebrovascular events, smoking, drinking,
inactivity, dyslipidemia, diabetes mellitus (DM), cardiovascular illnesses,
obesity, metabolic syndrome, nutrition, and genetic risk factors are the main
risk factors for stroke (Koolaee, et al., 2018).

Age, sex, race and ethnicity, family history, previous stroke, and TIA
are examples of non-modifiable risk factors that cannot be changed through
lifestyle modifications or medical intervention (Alharbi et al., 2019). After
age 55, the chance of incident stroke doubles every 10 years, and aging is the
most significant non-modifiable risk factor. People under the age of 65
account for about three-quarters of all stroke cases (Yousufuddi and Young,
2019).

Alawneh, et al. (2022) reported that women have a lower prevalence
of stroke than men. While another study by Barthels and Das (2020)
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demonstrate that females are more likely than males to die from a stroke.

Typically, stroke result in six out of every ten mortalities among females.
This elevated risk is due to a variety of factors. One of these is that women
live longer on average than men do that make their chance of having a stroke
is higher. Another factor is depression, anxiety, high blood pressure during
pregnancy, and high blood pressure brought on by some types of birth
control pills are more specific risk factors that affect only women.

Ischemic stroke has been linked to lack of activity, diabetes,
hypertension (HTN), and lipidemia. In contrast, hemorrhagic stroke has been
considerably associated only to HTN. Depression and dementia are
additional stroke risk factors (Alawneh, et al., 2022). Blacks and Hispanics
have higher stroke risk than non-Hispanic Whites. This study supports
previous research that links race and ethnicity to an increased risk of stroke
(Aldayel, et al., 2017).

The chance of inheriting a stroke is increased in subjects between the
ages of 25 and 49 when there is a family history of an early stroke (Pourasgari
and Mohamad khani, 2020). Many independent stroke-related threats such
atrial fibrillation (AF), systemic embolism (SE), and all-cause mortality, and
TIA enhances the risk of stroke in AF patients. Therefore, it is now more
important than ever to assist individuals who suffer from AF whose have a
previous experience of intracranial hemorrhage (ICH) and ischemic stroke
or TIA (Yoshimoto, et al., 2022). According to evidence, the risk of stroke
increases when more stroke risk factors are present (Zhang, et al., 2018).

Lifestyle adjustments or medical care are two ways to change
modifiable risk factors. It is separated into medical conditions and lifestyle
factors. Heart disease (myocardial infarction and atrial fibrillation),
hypertension, asymptomatic carotid stenosis, diabetes mellitus, and
hyperlipidemia are among the medical conditions. Obesity, excessive
alcohol use, physical inactivity, and smoking are examples of lifestyles
(Alharbi, et al., 2019).
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Although there are some noticeable similarities between the risk

factors for hemorrhagic and ischemic stroke, there are also major distinctions
among the etiologic categories of ischemic stroke. Hypertension is a major
predisposing elements for hemorrhagic attack, although it also causes
atherosclerotic disease, which can result stroke with ischemic attack. Along
with diminishing the risk associated with stroke, lifestyle and behavioral
modifications including quitting smoking and modifying one's diet also
lower the risk of other cardiovascular diseases. Other prevention measures
include recognizing and treating diseases like diabetes and hypertension that
raise the risk of stroke (Boehme, et al., 2017).

2.3. Pathophysiology of stroke:

When compared to other body organs, the brain is typically thought to
be more susceptible to hypoxic injury. This is due to the presence of
glutamate (a neurotransmitter) in high concentrations and the relatively high
metabolic activity. Hypoxic damage can occur due to cerebral vascular
blockage from an embolus or an existing thrombus (Alrabghi, et al., 2018).
Two internal carotids located anteriorly and two vertebral arteries located
posteriorly control the blood flow to the brain which called the circle of
Willis (Kuriakose and Xiao, 2020). Pathophysiological mechanisms have
different pathway between ischemic and hemorrhagic stroke as follow:
2.3.1. Pathophysiological mechanisms involved in ischemic stroke:

Ischemic stroke is caused by inadequate blood and oxygen delivery to
the brain. Around 85% of stroke victims die from ischemic occlusions.
Ischemic occlusion causes thrombotic and embolic situations in the brain.
The narrowing of veins caused by atherosclerosis causing thrombosis affects
blood infusing. Plaque buildup is going to lead the vessels in the brain to
become more constricted and clots to form, which will result in thrombotic
stroke.

The diminishing in circulation to the cerebral cortex area causes an

embolism result in an embolic stroke; this embolism causes acute stress and
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early cell death (necrosis). Organelles swell and spill cellular contents into

extracellular space, the plasma membrane is damaged, and the activity of
neurons is lost after necrosis (Kuriakose and Xiao, 2020), Adenosine
triphosphate (ATP) generation is disrupted, energy deficits result, ion
homeostasis is affected, and there is an acid-base imbalance, all of which are
characteristics of an ischemic stroke. Another characteristic is the
interruption of cerebral blood flow (Qin, et al., 2022). Elevated intracellular
calcium ratio are additional significant events that contribute to stroke
pathology (Kuriakose and Xiao, 2020).

These dysfunctions collectively result in  brain edema,
neuroinflammation, and neural cell death, which together result in severe
neurological deficits. Stroke pathogenesis and causes, including cellular
excitotoxicity and mitochondrial dysfunctions, are now better understood
(Qin, et al., 2022).

2.3.2. Pathophysiological mechanisms involved in hemorrhagic stroke:

Blood vessels burst as a result of internal damage and stress on the
brain tissue. It is divided into ICH and subarachnoid hemorrhage (Kuriakose
and Xiao, 2020). Pathophysiology of hemorrhagic stroke involve three
mechanisms (as shown in figure 2-2):

a- Vascular changes caused by hypertension:

Intracerebral Hemorrhage (ICH) was typically initiated from burst
arteries which deteriorated as a result of chronic hypertension. The media
and smooth muscles in the responsible arteries have clearly degenerated. In
contrast to cerebral amyloid angiopathy (CAA), which is comparatively
prevalent in the lobar ICH, lipohyalinoses, and frequently associated with
chronic hypertension, is more frequently detected in non-lobar ICH (An, et
al., 2017).
b-Cerebral amyloid angiopathy (CAA): is an age-related condition which
triggers ICH in elderly people and is marked by the buildup of the amyloid-

peptide in the blood vessels, arterioles, and smaller and medium-size arteries
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in the brain's cerebral cortex, leptomeninges, and cerebellum. Young patients

had likelihood to develop a familial syndrome, which is frequently brought
on by changes in the gene that codes for amyloid precursor protein. Around
50% of people older than 70 years old have CAA, as the prevalence of the
disease rises with age. Due to CAA, recurrent hemorrhages can happen
(Unnithan, et al., 2023).

c-Molecular pathophysiology:

When a hematoma compresses brain parenchyma as part of the initial
injury mechanism for ICH, parenchymal structure is physically disrupted.
Expanding hematoma can cause increased intracranial pressure, which can
have an impact on the passage of blood, structural distortion, the discharge
of neurotransmitters, dysfunction of cells with mitochondria, and
depolarization of the membrane. After endothelial damage and hemoglobin
breakdown, the clotting cascade, specifically thrombin, is linked to a
secondary cause of brain injury. Thrombin induces the infiltration of
inflammatory cells into the brain, the growth of mesenchymal cells, the
development of cerebral edema, and the production of scar tissue. When
thrombin binds to protease-activated receptorl, the complement cascade and
microglia in the central nervous system are activate (An, etal., 2017). Tissue-
type plasminogen activator (tPA) was considered only medication approved
by the food and drug association (FDA) for this purpose, is frequently
administered to do this. However, due to its limitations, less than 10% of

patients with stroke are eligible for tPA usage (Alrabghi, et al., 2018).
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Figure 2-2: Pathophysiology of hemorrhagic stroke (Xu, et al.,2022)
2.4. Types of strokes: there are three different types of strokes (see figure2-
3), that include ischemic, hemorrhagic, and transit ischemic attack.

2.4.1. Ischemic stroke:

When a cerebral vessel occludes, blocking 80% or more of the vessel,
an ischemic stroke happens (Alrabghi, et al., 2018). Both circumstances lead
to local hypoxia, which damages brain tissue, while ischemic strokes are
brought on by blockage of an artery in the brain. Although both types of
strokes are dangerous and common, ischemic strokes account for 87% of all
strokes in the US. Blood clots that get lodged in one of the brain's arteries
frequently cause blockages in ischemic strokes (Barthels and Das, 2020).

Boehme, et al. (2017) propose that ischemic stroke can be further
subdivided into what have been called etiologic subgroups, or groups,
thought to indicate the causes of the stroke. There are three types of ischemic

stroke: cardioembolic stroke, lacunar stroke, and large vessel stroke. The
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vertebrobasilar structure, middle cerebral arterial system, anterior cerebral

arterial system, and the inside of the carotid artery are just a few of the main
brain arteries that may become occluded by thrombosis or embolism in the
event of a large artery stroke. Typically, lacunar strokes are caused by the
involvement of smaller or perforating blood arteries supplying the deeper
brain areas Chugh (2019).

2.4.2. Hemorrhagic stroke:

The two types of hemorrhagic strokes are ICH and subarachnoid
hemorrhages (SAH). Myocardial infarctions, hypertension, and use of
thrombolytics are predisposing factors that significantly raise the likelihood
of experiencing a hemorrhagic stroke (Unnithan, et al.,2022). Arachnoid
hemorrhages (AH) are the result of a hemorrhage from a cerebral blood
vessel, aneurysm or vascular malformation into the subarachnoid space, the
space surrounding the brain where blood vessels lie between the arachnoid
and pia mater (Parmar, 2018).

Stroke caused by ICH is defined as “rapidly developing clinical signs
of neurological dysfunction attributable to a focal collection of blood within
the brain parenchyma or ventricular system that is not caused by trauma”
(Parmar, 2018). Because most ICH aren't triggered by a high blood pressure
using the term "hypertensive intracerebral hemorrhage” is not beneficial
(Murphy and Werring, 2020).

From case to case, hemorrhagic strokes can appear in a number of
different medical ways. The majority of individuals enter with serious
headaches, nausea, and a dangerously elevated blood pressure. Minutes after
initial clinical indications, severe neurological problems begin to develop.
These early signs have been demonstrated to largely line up with bleeding
strokes, but they can infrequently occur with any other kind of stroke
(Ojaghihaghighil, et al., 2017).
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2.4.3. Transient ischemic attack (TIA):

Transient ischemic attack (TIA) define as a short episode of focal
neurological impairment that lasts less than 24 hours and is not accompanied
by a permanent cerebral infarction. Stroke is characterized as a localized
neurological dysfunction that appears suddenly and lasts for longer
terminating in mortality earlier than 24 hours. Because treatment for stroke
Is time-sensitive and these criteria are no longer appropriate in clinical
settings because the 24-hour period of time is random from among 30-50%
of the individuals with clinically-defined TIA exhibit confirmation of
cerebral ischemia or infarction when using magnetic resonance imaging
(MRI) (Murphy and Werring, 2020).

In emergency rooms and primary care clinics, mild strokes or TIAs
that have been relatively involve common appearance (Perry, et al., 2022).
Transient ischemia symptoms appear prior to 20-25% of ischemic strokes,
these symptoms only last a few seconds or minutes. Symptoms typically
lasting less than an hour and rarely may last up to 24 hours (Amarenco,
2020).

There are two definitions of TIA that are frequently used. One is time-
based (symptoms disappearing through twenty-four hours period), whereas
the other one depends on how the tissue seems, such as when an MRI
demonstrates no infarction. To differentiate between TIA, patients with
suspected cerebral ischemia may experience a small stroke or probable
imitation such as migraine headaches, convulsions, dizziness, or fainting
should have an immediate assessment. About 50% of initial TIA or minor
stroke diagnosis is stroke mimic. After patients are diagnosed with mini
strokes or TIA, it took a lot of tests and evaluations to figure out the problem
since it has an impact on management (Perry, et al., 2022).

Provide a critical chance to promptly identify and address the
underlying problem in order to avoid a life-threatening stroke. Without

therapy, the risk of stroke can reach 20% after three months, and the majority
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of this risk happens in the first 10 days, especially the first two. According

to observational data, an early clinical diagnosis and rapid preventive
treatments are linked to a reduction in the 3-month risk of stroke of up to
80%. According to this study, there was a 5% chance of having a stroke
within three months, but that chance increased significantly after a TIA
(Perry, et al., 2022).

Classification of strokes

Ischaemic stroke Primary haemorrhagic stroke
Other Cardiogenic Large artery Subarachnoid Intracerebral
embolic thrombosis haemorrhage haemorrhage
(atherosclerotic
disease)
Cryptogenio Small penetrating
artery thrombosis

(lacunar stroke)

Figure 2-3: Classification of stroke (Parmar, 2018)

2.5. Clinical manifestation:
2.5.1. Clinical manifestation of ischemic stroke:

The site of the brain affected by the blocked arteries determines how
a stroke will manifest clinically (Chugh, 2019). Three main factors
contributing to ischemic stroke occurrence which involved: impaired
circulation, an embolism, and blood clot—the most common cause—have
all been proposed as factors contributing to ischemic stroke. These
individuals' signs and symptoms might range in intensity and develop
gradually over the course of many hours. A stroke caused by ischemia can
cause a variety of symptoms, including paralysis, a movement disorder,
weakness, vomiting, and visual gazing. The location of these symptoms,
however, is dependent on the portion of the brain (Ojaghihaghighil, et al.,
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2017). A preliminary screening within the respiratory tract, respiration,

circulation, and cardiovascular integrity is going to be determined by
measurements of vital signs and appropriateness to proceed to the scan, much
like in any emergency condition. Approximately eighty percent of
individuals who experience an initial stroke due to ischemia have elevated
blood pressure (140 mmHg systolic), which naturally decreases via time of
the next week and is linked to worse outcomes in both ischemic stroke and
intracerebral hemorrhage (Hurford, et al.,2020).

FAST are abbreviation for (Facial dropped, arm vulnerability, speech
difficulties, and time of arrival). The FAST technique was originally created
by the American Heart Association and American Stroke Association and
introduced in 1998 for the prehospital identification of stroke.

The BEFAST approach added: ‘B’ for balance changes and ‘E’
represent eye sight change in one or both eyes (Aroor, et al., 2017). Another
method to diagnose stroke was the 6S method which abbreviated:

1. Suddenly (symptoms frequently appear out of nowhere).

2. Slurred speech (incoherent, drunken-sounding speech).

3. Side weakness (face, arm, leg, or all three of these might become weak).
4. Spinning (dizziness).

5. A extremely severe headache.

6. Seconds (mark the moment the symptoms begin and get straight to the
hospital). All these symptoms listed above may be present and assist in the
diagnosis of both ischemic and hemorrhagic stroke (Chugh, 2019).

2.5.2. Clinical manifestation of hemorrhagic stroke:

The majority of ICH occur throughout daily tasks; however, some
individuals only notice them when they are under extreme physical or
emotional stress. Typically, the neurologic symptoms deteriorate within a
few minutes to an hour. Clinical signs depend on the size and location of the
ICH, which commonly occurs in the putamen (An, et al., 2017). The

common clinical manifestations of a hemorrhagic stroke are an acute
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headache, nausea, neck stiffness, blood pressure increases, and rapidly

manifesting neurological symptoms. The location and size of the
hemorrhage can be determined by symptoms. Coma occurs through
engagement of the brainstem’s reticular activating system (Unnithan, et al.,
2022).

Patients with large hematomas are more likely to experience
headaches, which are caused by the rise in the intracranial pressure, or the
stress on meningeal sensory fibers, or blood in the cerebrospinal
fluid. headache is rarely associated with deep, tiny blood clots. Vomiting is
experienced by around 50% of patients suffering hemispheric ICH, although
it arises more commonly in people with cerebellar hemorrhage. Seizures
reported approximately 10 percent of ICH individuals and fifty percent of
those experiencing lobar hemorrhage (An, et al., 2017).

2.6. Diagnosis of stroke:

The distinction between the kind of stroke is essential for patient care
and recovery, and prompt evaluation and therapy may greatly minimize the
likelihood of neurological impairment in patients suffering from stroke.
Despite the fact that non-contrast computed tomography scans (NCT scans)
are frequently used because they can detect hemorrhage in the early hours
following stroke, not all hospitals and emergency rooms have access to them.
Early detection is critical for stroke victims to prevent permanent defects.
Despite the apparent reality that diagnostic imaging is necessary to
differentiate between different forms of stroke, clinical results might still be
useful in settings without imaging equipment (Ojaghihaghighil, et al.,
2017). Stroke Diagnosis include the following steps:

2.6.1. Pre-imaging:

Neuroimaging performed quickly is crucial for stroke victims. The
only prior examination recommended by the American Stroke Association
(ASA) is a vascular glucose level in the blood, which clinicians frequently
collect (Hurford, et al.,2020).
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2.6.2. Imaging:

Images exhibiting ischemic damage and related clinical warning signs
are used to diagnose stroke. The most accurate way to detect brain infarcts
using MRI through apply diffusion-weighted approaches for comparison of
the necrotic brain size to the size of the circulatory deficit. Among
hyperacute state, diffusion weighted imaging changes are visible. Other
diagnostic techniques, such as computed tomography (CT), a diagnostic
cerebral angiography, and a CT angiogram/perfusion can be used to identify
cerebral infarct in the acute setting (Matei, et al., 2021). A head CT scan
without contrasting is suitable to determine whether thrombolysis is
appropriate because it is quick, sensitive, and economical in ruling out
cerebral hemorrhage. However, as a result of the overall tissue concentration
of water, the visible parenchymal atrophy modifies increases several hours
after infarction first has taken place, the accuracy and precision of CT
scanning are much lower for acute ischemia. Early implementing the 10-
point Alberta stroke programme immediate CT Score (ASPECTS) can be
measured during ischemic alterations to determine the degree of
parenchymal damage. In minor stroke and TIA, intracranial large arterial
obstruction is another indication of poor prognosis (Hurford, et al.,2020).
2.7. Complications associated with stroke:

After an acute stroke attack, there are several medical, neurological,
and psychosocial problems. Medical and neurological consequences
represent an important contributor in mortality and morbidity and have a
negative impact on functional success. They are a continuing and anticipated
aspect of inpatient rehabilitation following stroke. The length of hospital
stay, functional recovery, stroke outcomes, and cost of care can all be
hampered by these problems. Additionally, some patients need to transfer to
the acute care setting, which delays the inpatient rehabilitation therapy and
raises the overall cost of stroke management (Fekadu, et al., 2019). Stroke

causes a variety of complications, such as musculoskeletal discomfort,
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pulmonary embolism, deep vein thrombosis, shoulder dislocation, pressure

sores, spasticity, swallowing issues, urinary tract infections, and
psychological issues. The most common complications experienced over a
year following stroke were falls (73%), contractures (60%), discomfort
(55%), shoulder pain (52%), emotional distress (50%), and pressure sores
(22%). Additionally, about 65% of stroke survivors have hemiparesis and
hemiplegia, which are frequent and well-known stroke deficits (Khazaal, et
al., 2021).

According to the study of Chohan, et al. (2019) described the long-
term effects and repercussions of a stroke (including the medical,
musculoskeletal, and psychosocial issues). It consists of:

1. Post-stroke seizures, urinary incontinence, bowel incontinence, and
cognitive impairment are late medical consequences.

2. Musculoskeletal issues: hypertonicity and spasticity; shoulder pain in
hemiplegics; wrist and hand flexion

3. Psychosocial consequences include:

= Post-stroke depression

= Emotional lability (pseudobulbar affect)

= Mood/emotional changes

2.8. Therapeutic management of stroke:

Stroke management is a dynamic process, and time plays an important
role in determining the effectiveness of acute stroke therapies and the
patient's long-term prognosis. Delay in patient presentation to the hospital,
many patients do not receive treatment in time, causing to pass the
treatment's during effective time frame. The lack of awareness of the warning
signs and risk factors linked with stroke is one of the primary causes of the
lengthening of this period between the time frame across the starting point
of symptoms to the hospital's presentation (Camara, et al., 2020). According
to Chalifoux (2021) since the early 1990s, when there was no option for acute

treatment, other advancements in stroke treatment have occurred including:
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*1996 — Intravenous tissue-type plasminogen activator (IV tpa) or alteplase

was originally approved for use in patients presenting within three hours of
their last known normal baseline and was later expanded to 4.5 hours.

* 2015 - The standard of care for individuals with a big vessel occlusion (The
inside of the carotid artery or intermediate cerebral circulation) who presents
inside six hours of exposure of their last known normal baseline was
endovascular therapy.

« 2018 - Patients with emergent large vascular occlusions who present 624
hours after the beginning of symptoms should undergo established
thrombectomy.

2.8.1. Therapeutic management of ischemic stroke:

There are many different opinions on the treatment of ischemic stroke
that are as follow:

2.8.1. a. Early Detection:

Ischemic stroke can occur both in the community and in a hospital,
thus bystanders and/or providers must recognize it. A chain of survival
particular to strokes is triggered by early awareness. Stroke is a clinical
diagnostic, and stroke patients can be recognized based on a number of
characteristics of their clinical presentation. Emergency medical systems are
crucial for the identification, evaluation, and transportation of stroke patients
to treatment institutions (Herpich & Rincon, 2020).

The most important factor in the management of an acute ischemic
stroke is time. Every minute, 190,0000 brain cells, 14 billion connections
between nerves, and 12 kilometers (7.5 miles) of nerve fibers are lost in an
ischemic stroke patient. Every hour in which the brain is not receiving blood
causes it to age by 3.6 years (Chugh, 2019).
2.8.1.b. Intravenous thrombolysis (IVT):

Currently, the only FDA-approved therapy for the treatment of
ischemic stroke is tPA, a thrombolytic medication that dissolves the clot.

However, this medication must be administered to the stroke victim 4.5
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hours after the onset of their symptoms (Barthels and Das, 2020). In the event

of major vessel occlusion, IVT may be used alone or in combination with
endo vascular therapy (EVT) and MT. Patients with large vessel occlusion
(LVO) are advised to get MT between 4.5 and 6 hours after the onset of
symptoms, either alone or in combination with IVT, within 4.5 hours
(Mosconi and Paciaroni, 2022).

Although successful, intravenous treatment has certain inclusion and
exclusion criteria that limit how many patients can use it. Additionally,
intravenous tPA has limited effectiveness in individuals with major artery
blockage and cannot be utilized after the 4.5-hour timeframe. (Chugh, 2019).

Patients over the age of 18 who have a disabling deficit that is
frequently measured using the National Institutes of Stroke Severity Scale
(NIHSS) and who are presumed to have had an ischemic stroke with no signs
of an acute hemorrhage on a non-contrast head computed tomography are
eligible for this treatment. This includes patients with fast improving
symptoms who are significantly deficient, seizures at the outset with
incapacitating symptoms unrelated to a postictal state, high NIHSS scores,
and age greater than 80 (Lyden and Wold, 2022). Even if they are being
considered for mechanical thrombectomy, the 2021 updates of the American
Heart Association (AHA)/American Stroke Association (ASA) guidelines
suggests administering intravenous thrombolysis to individuals who are
susceptible to acute ischemic stroke. Pre-treatment with intravenous
thrombolysis, especially in drip and ship models of care, may prolong the
time before mechanical thrombectomy, which increases the chance for
effective recanalization (Mistry, et al., 2017).
2.8.1.c. Mechanical thrombectomy (MT):

According to Mathews and Jesus (2022) a blood clot or thrombus is
removed using endovascular devices during a mechanical interventional
treatment called a thrombectomy, which is guided by an image. Although it

is also a procedure utilized for clot removal in acute myocardial infarction
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and pulmonary embolism (PE), thrombectomy is most frequently used in

acute cerebral ischemic stroke. Different methods are used in mechanical
thrombectomy. Stent retrieval, direct aspiration, or a combination of the two
are the most often used catheter-based procedures. In cases of ischemic
cerebral stroke, the main goal of mechanical thrombectomy is to save the
ischemic penumbra. Recent years have seen a marked increase in the
indications for mechanical thrombectomy.

Aspirin should be administered during the first 24 to 48 hours of an
acute ischemic stroke (AIS) according to a 2018 AHA/ASA guideline.
Aspirin administration is often delayed for 24 hours for patients receiving
intravenous alteplase (Fekadu, et al., 2019). Aspirin has been demonstrated
in several studies to lower the incidence of recurrent stroke by about 20%
(Johnston, et al.,2018).

Patients with high blood pressure who are otherwise qualified to receive
treatment with alteplase should have a blood pressure reading of less than
185/110 mm Hg. It is advised for certain individuals who may receive
treatment within 3-4.5 hours of the beginning of ischemic stroke symptoms
to administer intravenous alteplase (0.9 mg/kg, maximum dose 90 mg over
60 min, with the initial 10% of dose given as a bolus over 1 min) (Fekadu,
etal., 2019).

2.8.2. Therapeutic management of hemorrhagic stroke:

There are many different opinions on the treatment of hemorrhagic
stroke that are as follow:
2.8.2.a. Blood pressure (BP) management:

Patients with intracerebral hemorrhage frequently have raised blood
pressure. Hypertension is associated with worse prognosis, increased
hematoma extension, and neurological impairment. According to AHA
recommendations, immediate systolic BP reduction to 140 mmHg is safe and
can be beneficial for improving functional outcome in patients with

intracerebral hemorrhage who present with systolic BP 150-220 mmHg
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and no contraindication to acute BP therapy (Wajngarten and Silva, 2019).

Beta-blockers (e.g. labetalol, esmolol), angiotensin converting
enzyme (ACE) inhibitors (e.g. enalapril), calcium channel blockers (e.g.
nicardipine), or hydralazine should be taken in order to steadily drop the
blood pressure to 150/90 mmHg. The patient’s blood pressure should be
checked every 10 to 15 minutes (Unnithan, et al.,2021).
2.8.2.b. Management of raised intracranial pressure (ICP):

Another important aspect to take into account in individuals with
intracerebral bleeding is intracranial pressure. It is advised to maintain
cerebral perfusion pressure between 61 and 80 mmHg if the systolic blood
pressure is greater than 180 mmHg and there is evidence or reason to suspect
that intracranial pressure is elevated. A minor decrease in blood pressure
(160/90 mmHg) is advised if there is no evidence or reason to suspect that
there is an increased intracranial pressure. Acute reduction to 140 mmHg is
probably safe if the systolic blood pressure is between 150 and 200 mmHg.
Drugs that might result in a protracted or abrupt drop in blood pressure
should be avoided (Wajngarten and Silva, 2019).

The first two medical treatments for higher levels of ICP involves
using of osmotic agents (mannitol, hypertonic fluid) and raising the level of
the head of the patient's bed around thirty degrees. Mannitol is given in
twenty percent quantities of 1.0 to 1.5 g/kg (Unnithan, et al.,2021).
2.8.2.c. Hemostatic therapy:

Hemostatic therapy is used to control hematoma growth. It is advised
to use fresh frozen plasma, vitamin K, recombinant active factor VII, and
prothrombin complex concentrates. However, a phase 111 randomized study
demonstrated no therapeutic benefit for people without coagulation disorders
using hemostatic treatment (Xu, et al., 2022). Hemostatic therapy is offered
to cease thrombus progress. This becomes crucial for those who use blood

thinners to reverse the coagulopathy (Unnithan, et al.,2021).
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2.8.2.d. Antiepileptic Therapy:

Anti-epileptic medications (AEDs) should be given in patients with
ICH who present with clinical seizures or electrographic seizures, according
to the recommendations on seizure prophylaxis. For patients with SAH,
routine AED medication is advised, especially for those who have a higher
risk of developing seizures (Xu, et al., 2022).

A seizure will take place within 3 to 17% of patients throughout the first
two weeks. Approximately 30% of affected individuals are likely to have
epileptic seizures when their electrocardiogram (EEG) is being monitored.
Pathological seizures or electrographic seizures need to be treated with
antiepileptic medications. Seizures brought on by lobar hematoma and
hematoma growth are accompanied by worsening neurological conditions
(Unnithan, et al.,2021).
2.8.2.e. Surgery:

Patients with ICH may benefit from surgical evacuation to reduce the
mass impact and complication brought on by hematoma. Indicators for
urgent surgical intervention in ICH patients include brainstem compression,
neurological decline, and hydrocephalus caused by ventricular blockage
(Xu, et al., 2022).

The various surgical procedures used to treat hemorrhagic stroke
include stereotactic aspiration, endoscopic aspiration, catheter aspiration,
decompressive craniectomy, and craniotomy. Early surgery may be
beneficial for those with lobar hemorrhages that are diminished clinical
deficits and a separation from the surface of the brain of less than 1 cm about
Glasgow Coma Scale (GCS > 9) (Unnithan, et al.,2021).
2.8.2.f. Cerebroprotection

Erythrocyte aggregates and thrombin lethality occur because of
inflammatory conditions, oxidative stress, and other factors make up
hemorrhagic stroke's subsequent damage. Therefore, methods to reduce

them are being tested. To lessen inflammatory damage, pioglitazone,
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misoprostol, and celecoxib are used. The administration of calcium channel

blocker has a neuroprotective effect that helps patients to recover from SAH
more quickly (Unnithan, et al.,2021).
2.8.3. Post stroke recovery management:

Optimizing post-stroke results requires a thorough rehabilitation
program. Three key concepts of recovery are used in the rehabilitation
process: neuroplasticity, restoration, and adaptation. Numerous techniques,
both pharmacological and nonpharmacologic, are available to improve
rehabilitation based on these concepts (Belagaje, 2017). Disorders caused by
stroke frequently result in hemiplegia, which causes a paralyzing condition
of half a person's body, and hemiparesis, which creates muscular weakness,
can lead to permanent impairment and impair the capacity to carry out ADL.
Following a stroke occurrence, restoration procedures must be the main
focus of efforts to regain the patient's independence in doing daily tasks.
Depending on a number of variables, such as the stroke patient's reliance
status, the patient may receive treatment at a hospital, rehabilitation center,
or even at home (Lestari, et al., 2021).

2.9. Benefit of sitting balance exercises for patient with stroke:

About 90% of recovery can be attained within three months of onset,
and post-stroke neurological and functional recovery are influenced by the
pathophysiology and location of the lesion. Also, the incidence of falls is
increased as a result of poor capacity to control balance and the recruitment
of muscles. Patients with post-stroke hemiplegia who have reduced
coordination experience a loss of lower limb function, and diminished
physical activity impairs independent ADL (Rhyu and Rhi, 2021). Sitting
balance exercises consist of five exercises that necessitated extending across
arm's length and bending the trunk, it includes:

1. Shift Weight from one Side to another:
Carefully the patient moves his/her weight to one side while

maintaining a straight back; sustain that position for a little while, then return
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to the center. Continue on the opposite side. 2030 sets of this exercise, or

as many are feasible for the patient, can be performed in one round
(Hoffman, 2017)
2. Reaching:

A Dball should be held by a partner just beyond arm's reach from the
patient. The ball is placed in various spots as they cautiously stretch towards
it. In the event that you get clumsy and begin to tumble, the patient could
want more assistance. 10-15 repetitions should be added to the exercise
(Hoffman, 2017)

3. Seated Leg Lift:

Beginning by sitting up straight and bracing his/her hands. Lift a
single leg up while maintaining his/her bent knee for roughly five seconds.
Switch to the opposite leg, and repeat. In accordance with his/her strength,
perform the exercise between five and ten more times (Hoffman, 2017)

4. Single-Leg Knee Extensions:

Extend one leg at the knee and throw it to the floor while sitting up
straight and keeping his/her core active. Repeat with the other leg, and
repeat. Perform two sets of 15 repetitions (Hoffman, 2017)

5. Reach With Clasped Hands:

Extend his/her hands straight forward until his/her entire body is
engaged while ensuring that the patient was not in risk of falling while
keeping his/her hands tightly gripped together. Hold for 5 seconds, after
which the patient should sit back in your chair as usual. Ten times through
the workout. Additionally, the patient can work on reaching to either side of
his/her body (Hoffman, 2017)

2.9.1. The effect of sitting balance exercises on mobility level:

Muscle weakness after a stroke is a typical complication that can
significantly reduce social and physical activities. The chance of discharge
improves and walking ability recovery is particularly crucial because it is

frequently necessary for ADL (Wang, et al.,2020).
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After a stroke, it's typical to lose balance while walking, and 70% of

stroke victims who live at home report falling within a year of their
diagnosis. Reduced walking speed is a defining feature of post-stroke gait
and is a result of frequent post-stroke issues such muscle weakening and lack
of voluntary motions. Improving walking is an essential rehabilitation
objective for stroke survivors in order to increase opportunities for social
interaction and employment restoration (Arienti, et al., 2019). A crucial
component of functional mobility after a stroke is sitting balance, which
accounts for functional movement fluctuated from 8% to 52% between 9
weeks and 12 months thereafter. Reaching tasks involving the upper
extremities require sufficient trunk stability (Sheehy et al., 2020). In order to
regain walking abilities, balancing training and limb strengthening may be
necessary since compensatory use of an unaffected limb in ADL is highly
prevalent in stroke patients (Wang, et al.,2020).

Subacute stroke patients' sitting balance can be improved with
rehabilitation (Sheehy, et al., 2020), especially sitting balance exercise which
assist stroke survivors to restore their sitting balance (Hoffman, 2017). As
previous study was conducted by Yeo, et al., (2023) to figure out if unstable
surface balance training and visual feedback in conjunction with
proprioceptive neuromuscular activation are helpful at regaining mobility
and balance among individuals with chronic stroke, showed that a visual
feedback complex exercise based on the proprioceptive neuromuscular
activation principle may be an effective therapeutic technique to increase gait
rapidity, the trunk equilibrium, and movement.

2.9.2. The effect of sitting balance exercises on postural control:
Walking and mobility after a stroke depend on postural control and
balance. It's necessary to train specifically for weight bearing on the affected
side. The best indication of independence in walking and everyday life
activities for stroke patients is reportedly postural control. Therefore, one of

the most important steps in the rehabilitation process is to help hemiplegic
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patients achieve a stable standing position and enhance their postural control

(Ordahan, et al., 2015).

In terms of sitting balance, new research has shown that by

incorporating visual feedback into well planned, tailored physiotherapy,
stroke patients can functionally improve their postural control. However, for
those experiencing strokes, using visual instruction in addition to carefully
developed seated balancing activities may be helpful that take into account
the onset time and balance features (Inoue, et al., 2022).

Postural balance can be improved using balance exercises. Exercise
for balance can help lower the chance of getting older. Exercises for balance
have the effect of making the muscles in the lower limbs stronger. Muscle
contraction during sports or activities can improve strength by more than
100%. Regular exercise helps slow down the loss of muscle mass across age.
According to research, exercising can make muscles stronger. Actin and
myosin, which are the muscles' contractile proteins, can be replenished after
two weeks of activity, according to research (Lestari, et al., 2021).

Determining the degree of poor postural control is critical in
assessing the risk of falling and the efficacy of treatment (Dunsky, 2019).
The majority of stroke patients, both acute and subacute, have poor sitting
balance and are unable to maintain a standing position (Lee, et al., 2021).
Balance exercises performed while sitting can assist in resolving balance
problems following a stroke (Hoffman, 2017).

Training in sitting balance with the use of technology is possible and
secure for those who have had a chronic stroke. In addition to standard
treatment, a four-week, 12-session program may have positive impacts on
functional balance (Thijs, et al., 2021).

2.9.3. The effect of sitting balance exercises on level of dependency:

Impairment of function of the central nervous system results in
neurosensory coordination of movements that is constrained, which disrupts

exercising and reduces autonomous activity (Lestari, et al., 2021). Brain



Chapter two: Review of the Literature ————=-o0[-—= 36
injury due to stroke has a direct effect on ADL, paralysis and language

impairment, visual impairment, gait impairment, and loss of balance and
motor control. Thus, rehabilitation exercises for stroke patients focuses on
training to restore ADL (Rhyu and Rhi, 2021). It has been noted that
functional balancing performance is connected to sitting ability in the early
and subacute phases of the stroke's onset and that sitting ability is an essential
early predictor of long-term walking ability, ADL, and depression.
Particularly, it has been demonstrated that lateral sitting balance mirrors
future functional alterations in the early post-stroke phase (Inoue, et al.,
2022).

The frequency of participating in a programme for recovery can
influence how quickly a patient heals from their impairment. Patients who
undergo reintegration following a stroke might lessen their risk of problems
and return to their usual daily activities by doing so more often (Lestari, et
al., 2021). Performance in ADLs and balance abilities are closely associated.
Particularly fundamental ADLs like moving around and using bathrooms
require sufficient balance. Falls are caused by insufficient balance, which
can cause very serious secondary harm (Jeon, et al., 2019).

Activities for balance are part of an exercise programme that aims to
enhance the body's abilities in order to emerge from difficulties performing
daily tasks. Those with stroke exhibit almost twice as much postural sway
when standing compared to healthy people due to balance impairment, and
they also exhibit decreased stability and balance for postural preservation.
Due to these causes, when stroke patients maintained an upright posture,
ankle dysfunction and instability were induced by left-right imbalances,
changed bone structure, and anteroposterior and anteroinferior asymmetry.
These issues facilitated ADL difficulties (Rhyu and Rhi, 2021).

A typical stroke symptom that can affect movement and daily
activities is a decrease in balance abilities. However, one of the essential

components that might determine a stroke patient's functional level is the
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measurement of their balance. All stroke patients must define rehabilitation

goals using mobility prediction since movement is essential for independent
daily functioning. Restoring mobility is one of the physical goals of stroke
therapy, thus it is crucial to educate patients and their families about the
degree of mobility that may be recovered in order to enjoy a normal social
life. Additionally, it is essential that the mobility level prognosis can
motivate patients to actively participate in rehabilitation (Lee, et al., 2021).
Lestari, et al., (2021) conducted quasi-experiment study has been
demonstrated that the use of balancing exercises can increase the patient's
degree of independence.

2.10. Theoretical framework:

Hall's Care, Core, and Cure Model is the theory that corresponds with
the subject of the current thesis. The person, the body, and the disease are
the three components Hall described for the patient. The care, core, and cure
aspects were seen by her as overlapping circles that influenced one another.
"Everyone in the health professions either ignores or considers any or all of
these, but each profession, to be a profession, must have an exclusive area of
expertness with which it practices, develops new procedures and theories,
and receives newcomers to its practice.” (Parker and smith, 2010).

In the 20™ century, Lydia E. Hall was a significant figure in nursing
philosophy and practice. She is famous for developing the Care, Cure, and
Core philosophy, which outlines the several facets of a nurse's responsibility
in delivering healthcare to patients who are chronically ill (Alligood, 2018).

Hall was raised in York, Pennsylvania after being born in New York
City in 1906. She graduated with a nursing diploma and graduated in 1927
from York Hospital School of Nursing. She later went on to graduate from
Columbia University in 1932 in nursing with a bachelor's degree with a focus
on public health. After working in the medical field for several years, Hall
got a master's degree in educating in the biological sciences in life in 1942
(Gonzalo, 2023).
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She was given the distinguished achievement in nursing practice

award by Columbia University in 1967. The Loeb Center for Nursing at
Montefiore Hospital in New York City was designed and developed by Hall,
who also applied her theory to nursing practice (Priyadarshini, 2021).

Nursing was defined by Lydia E. Hall as "participation in care, core,
and cure components of patient care, where care is the primary responsibility
of nurses, and core and cure are shared with other members of the health
team." She inspired nurses at various levels of their careers and served as a
mentor, and a supporter of people with chronic illnesses. She made an effort
to implied the neighborhood in matters of health for the public (Gonzalo,
2023).

According to Hall, "Looking at and listening to oneself is often too
difficult without the assistance of a major figure (nurturer) who has learnt
how to hold up a mirror and sounding board to enable the behaver to see and
listen to himself. If he accepts, he will investigate the issues reflected in his
actions. As he listens to his investigation through the nurse's mirror, he may
discover in order his challenges, the problem area, his problem, and
eventually the threat causing his out-of-control behavior” (Priyadarshini
,2021).

2.10.1. Hall three aspects of nursing:

Lydia Hall developed her idea based on her understanding of
psychiatry and her work as a nurse at the Loeb Center. It also is known as
"the Three Cs of Lydia Hall" and consists of the core, care, and cure, three
separate but related circles (Gonzalo, 2023). Three different yet connected
patient care facets are given priority in this nursing approach.

Care:

The care aspect is concerned with the patient's body, is the first
component of Hall's theory. This element includes intimate bodily care as
well as the biology of the human body (Alligood, 2018) as shown in (Fig.2-
4).
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Hall separated between the areas that are within the scope of nursing

specifically and those that are shared by other professions, describing
nursing as having three characteristics based on her perspective of the
patient. As the patient moves from a medical crisis to the rehabilitative stage
of the illness, the circles overlap and alter in size. According to Hall, the
practice of professional nursing is carried out by providing care that
encourages interpersonal interaction, invites the patient to discover how to
get to the core of his problems, and supports him through any potential
treatments (Parker and smith, 2010).

The information in Hall's Care relates to nursing knowledge and
procedures. When a person is unable of taking care of their own personal
needs, nursing is required (Cosejo,2021).

Hall refers to this characteristic as "care" and emphasizes the
importance of the natural and biological sciences to practice. The purpose of
physical therapy is to put the patient at ease. The patient's person and body
react to the physical care by way of this consoling (Parker and smith, 2010).
Core:

The focus of nursing is on the patient, whether they are a person, a
family, or a community. The biological, social, behavioral, and humanities
sciences are all included in the core area for nurses. The implementation of
social sciences that emphasizes on the individual's knowledge and use of
oneself in therapy. The nurse emphasizes the patient's social, emotional,
spiritual, and intellectual requirements in connection to their family,
institution, society, and the wider world, using relationships as a therapeutic
tool (Cosejo,2021).

Cure:

The subsequent phase of the process of nursing, which collaborates
with medicine, is referred to as the "cure." According to Hall (1958), this
medical aspect of nursing has the potential to be interpreted as either the

nurse assisting the doctor by performing medical duties or as the nurse giving
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the patient with consoling and loving care across their own medical, surgical,

and therapeutic therapy (Parker and smith, 2010). An alternative perspective
aspect of nursing is to see the nurse acting as a comforter and nurturer while
the patient receives medical, surgical, and rehabilitative care (Abyu and
Mapoma,2019).

The Person
Social sciences
Therapeutic use of self—
aspects of nursing
“The Core™

The Disease
Matural and biclogical FPathological and therapeutic
sciences sciences
Intimate bodily care— | Seeing the patient and family
aspects of nursing through the medical care—
“The Care” aspects of nursing
“The Cure”

The Body

Figure 2-4. Hall three aspects of nursing (Nigatu & wondim,2019).
2.10.2. Hall's Care, Cure, Core theory's assumptions:

The expectations of Hall's Care, Cure, Core theory include: instead of
being found in the medical staff, the patient is motivated and possesses the
energy needed for recovery. Three aspects of nursing should be seen as
interconnected. Finally, the shape of the circles representing the three
elements’ changes according to the patient's holistic manner of progress
(Priyadarshini ,2021).

Prominent principles: the principles of Hall's Care, Cure, Core theory
include:
-Individual:

The focus upon nursing care in Hall's work is the individual human
who is 16 years of age or older and has passed the acute stage of a long-term
disease. The person receiving care, not the healthcare provider, is the source

of inspiration and energy for healing. Hall highlights the need of seeing each
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person as somebody special able to achieve growth and development who

deserves a comprehensive approach (Gonzalo, 2023).
-Health:

Health may be viewed as a condition of consciousness accompanied
by a conscious decision to engage in the behavior that are most appropriate
for that specific individual. Hall emphasizes the significance of helping the
person in examining the reason behind his or her behavior in order to
recognize issues and find solutions through growing in maturity and self-
identity (Gonzalo, 2023).

-Environments:

Hall is recognized with inventing the lobe center because she thought
that an individual's experiences in a medical facility setting while receiving
treatment for an acute illness contributed to its development (Abyu and
Mapoma, 2019).

-Nursing:

Nursing is defined as taking part in the core, cure, and care
components of patient care (Gonzalo, 2023).

2.10.3. The practical application of Hall’s Care, Cure, Core theory of
current research:

e Care: The researcher enabled those receiving treatment to handle post
stroke problem that affect on mobility, postural control and dependency
through use of interventional protocol by implementing sitting balance
exercises for 14" day period in order to help in the improvement mobility,
postural control and reduce dependency as possible.

e Cure: The investigator identifies the post stroke difficulties impacting
patients that impair mobility level, postural control and increase dependency
in activity of daily living and establish solution for these problems.

e Core: The patients that diagnosed with stroke and have problems with
mobility, postural control and activity performance.
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2.11. Previous related studies:

First study:

Yeo, et al. (2023) performed randomized control study in Republic of
Korea, to determine if balance training on unstable surfaces in addition to
visual input is successful in regaining balance and gait capacity. The 45
chronic stroke patients in the current study were divided into unintentionally,
participants were assigned to one of the following categories: the traditional
group, the visual opinions unsteady platform balance instruction group, or
unsteady surface balance exercise group. The results demonstrated that
proprioceptive neurological and muscular facilitation-based unbalanced
surface balance exercises considerably improved balance and gait
performance.

Second study:

Inoue, et al. (2022) performed a pilot double-blinded randomized
controlled study in Japan. Fifty-five hemiplegic patients with stroke were
participated in this study to examine the effects of progressive seated training
on the control of posture during the initial stages of having a stroke. 27
individuals with hemiparetic strokes were randomly assigned to the research
(with a total of 13 participants) or control (n = 14). Regular physical
treatment was supplemented with dynamic sitting exercises in the
mediolateral and anteroposterior directions (30 times/day, 5 days/week),
with visual input on a computer that was 500 minutes delayed for the
experimental group or real-time for the control group. The findings indicate
that individuals in the early post-stroke period may benefit from these
exercises in both mediolateral and anteroposterior orientations to enhance
postural control, dynamic sitting balance, and sit-to-stand capability.

Third study:

Mahmood, et al., (2022) conducted assessor blinded randomized

control trial in Pakistan, to assess the efficacy of core stabilization exercises

compared with conventional treatment on quality of life, ambulation, trunk
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mobility, and function of patients with stroke. Individuals with long-term

stroke were enrolled. This intervention was finished in 8 weeks, and a
follow-up was done in September 2018. Control group participants (n = 21)
earned standard stroke therapy, five days weekly for eight weeks. Along with
standard care, the experimental group (n = 20) had an additional 15 minutes
of core stability training. This study came to the conclusion that core
stabilization training is greater than traditional care in treating trunk deficits,
functional ambulation, and the standard of living for survivors of strokes.
Fourth study:

Valdés, et al., (2021) performed a single-blind multicenter randomized
controlled trial in Spain to evaluate the effectiveness of core stability
exercises (CSE) and transcutaneous electrical nerve stimulation (TENS) to
investigate the efficacy of CSEs in along with conventional physiotherapy
(CP) in enhancing the control of posture, standing balance, drop percentage,
probability of falls, ADL, and general quality of life (QOL), as well as to
develop dynamic sitting stability and walking (stepping) at short/mid-term
in the early stages of a stroke. A group acting as a control (n = 110) with CP
(1 hour each session) concentrated on balance improvement. A test group (n
= 110) completes CSE for 30 minutes in along with CP for 30 minutes (1
hour total/session). Therefore, the findings of this research were encouraged
to perform these types of activities whenever as feasible for recovering from
a stroke.

Fifth study:

Thijs, et al. (2021) conducted a pilot randomly controlled assessor-blinded
design was developed for estimation of feasibility and security of using
technology in order to teaching sitting balance in chronic stroke patients, as
well as the improvement of clinical outcomes relative to standard treatment
following a four-week course. About 29 out of the 30 participants that were
enrolled in the trial successfully completed it (control group: 15;

experimental group: 14). The study's findings suggest the feasibility and
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safety of technology-supported sitting balance training in chronic stroke

patients.
Sixth study:

Sheehy, et al., (2020) performed a randomized controlled study In

Canada to find out if additional sitting balancing exercises delivered by
virtual reality training (VRT) enhanced the control of sitting balance in
stroke rehabilitation hospitalized patients. The study enrolled seventy-six
participants with subacute stroke, which hypothesized that 10-12 times of
supplemental sitting balance exercises, delivered via VRT, would
substantially enhance sitting balance alongside the achievement of everyday
activities. The results of this research found that individuals taking part in an
extensive inpatient stroke recovery programme in the initial days after stroke
experienced equivalent improvements in seated equilibrium and upper
extremities (UE) function between an experimental programme of sitting
balance exercises delivered via VRT.

Seventh study:

Kim, et al., (2020) performed a retrospective research investigation
was conducted in Korea to look at the correlations with sitting balance and
factors that relate to stroke survivors' features or functionality. In hemiplegic
survivors of stroke (n = 73), we look at difference of sitting pressure between
the affected and unaffected sides (DSPAU) varies both prior to and following
a 3-week training period. With regard to the features of the stroke, these pre-
and subsequent assessments data were examined, and associations with both
DSPAU and functioning scores were found. In comparison to the ambulatory
group, the DSPAU was higher in the unable to walk category. Study results
found that after recovery, an improvement in the function evaluation
indicators was correlated with a decline within the DSPAU.

Eighth study:
Fukata, et al., (2019) performed an assessor-blinded, randomly

managed study was conducted in the country of Japan to examine the impact
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of horizontally positioned sitting exercises on sitting balance in individuals

suffering from stroke with poor sitting competence. Thirty-three people with
stroke were divided into two distinct categories at random. The group acting
as a control practiced on an area that was horizontal, whereas the test group
utilized one that was slanted 10 rearward and down towards the side that
was most impacted. The two categories were instructed to shift their trunks
diagonal in the direction of the side that was least impacted. For seven
separate workouts spread across eight days, participants completed the
exercise a total of forty times per session. The study found that, in
comparison to sitting on a level surface, horizontally linked sitting training
on a slanted surface can optimizes sitting balance.

2.12. Literature Synthesis:

Summary of the literature, which is proof from the earlier
investigations shows that Annual stroke death rates have exceeded 5.5
million during the past 20 years, affecting more than 12 million individuals
worldwide. After age 55, the chance of incident stroke doubles every 10
years, and aging is the most significant non-modifiable risk factor. Barthel
and Das (2020) demonstrate that females are more likely than males to die
from a stroke. Typically, stroke result in six out of every ten mortalities
among females. Ischemic strokes account for 87% of all strokes. Following
a stroke occurrence, restoration procedures must be the main focus of efforts
to regain the patient's independence in doing daily tasks. About 90% of
recovery can be attained within three months of onset .it is important to
perform exercises in subacute phase, especially sitting balance exercise
which assist stroke survivors to restore their sitting balance. In order to
regain walking abilities, balancing training and limb strengthening may be
necessary since compensatory use of an unaffected limb in ADL is highly
prevalent in stroke patients.

Sitting balance exercises could be effective and productive in post

stroke patients to improve the control of sitting balance in stroke
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rehabilitation by employing a sitting balance exercise given by VRT. The

results of this studies found that individuals undergoing a comprehensive
hospitalization stroke recovery programme in the initial days after stroke
experienced equivalent improvements in sitting balance and upper limb
function across a trial programme of sitting exercises for balance delivered
using VRT as well as a control intervention of strengthening exercises for
the upper extremities delivered by means of VRT and created for reducing
trunk movement.

In contrast to previous studies, which mostly estimated for the
recovery of sitting balance following a stroke, the incorporation of a sitting
equilibrium treatment delivered via VRT and most of previous studies
evaluated mobility, balance, and dependency levels in separated pattern and
don’t focused in the acute phase, Our study is considered one of the first
studies to study the effect of sitting balance exercises in an actual reality,
especially during the acute phase, and evaluate the effect of sitting balance
exercises on mobility, balance, and dependency levels during subacute

duration of stroke.
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Chapter three

Methods and Procedures

This chapter will discuss every methodological procedure used in this
study in order to accomplish the specific goals. These procedures involve the
study design, the administrative agreements, the ethical issues, the study
settings, the sampling selection method, the inclusion and exclusion criteria,
the steps of the study, the study instruments, as well as methods for gathering
and analyzing data.

3.1. Design of the study:

The current study employed a quasi-experimental design to determine
the effect of applying sitting balance exercises on the level of mobility,
postural control, and level of dependency among patients with stroke. This
study was initiated from 26" September 2022 to 23" July 2023.

3.2. Administrative agreements:
Before gathering the data from the following institutions, a formal
administrative approval was requested to perform this study that are as
follow:
1.Arrangement of University of Kerbala / Collage of Nursing Council at
28/11/2022 with number of 2841(Appendix A).

2.Arrangement of “Ministry of Health / Kerbala Health Directorate/ Center
of Training and Human Development” at 19/12/2022 with number 3162
(Appendix B).

3.3. Ethical consideration:

An ethical approval was obtained from the Research Ethical
Committee at the University of Kerbala/College of Nursing (Appendix C).
An informed consent (Appendix D) was attained from each participant to be
enrolled in this study. Furthermore, each participant is given the freedom to
withdraw at any moment.

3.4. Settings of the study:
The present study was conducted in Holy Kerbala/lraq at neurological
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medical units of Imam Al-Hussein Medical City. Imam Al-Hussein
Medical City is considered the largest health care facility in Kerbala. It has
been established in 1972 and it provide health care services for patients from
inside and outside of Kerbala government, which contain surgical, and
medical department, contain 600 beds for inpatients. The medical unit
contain more than 164 beds for males and female’s wards of neurologic,
cardiac and another, which receive admission with many health conditions
especially of stroke.
3.5. The study sample:

The selected sample size was sixty patients with acute stroke, the
participants were assigned using nonprobability purposive sampling
technique into two groups: intervention and a control group. As presented in
Figure (3-1), the intervention and control groups together composed of 30
patients. All study group participants had been exposed to an interventional
protocol while the control group was not. The selectin criteria were designed
as follows:

3.5.1. Inclusion Criteria:
1. All patients with acute stroke that are admitted to the neurological
wards at Imam Al-Hussein Medical City.
2. Could sit independently for at least 1 minute without support.
3. Those don't have the ability to stand separately for more than one
minute.
4. Patients who had been given an agreement to participate in the study.
5. More than18 years old.
3.5.2. Exclusion Criteria:
The researcher excluded the patients if they failed to meet any of the
requirements for enrollment or when they had one of the following:
1. Patients who had limitations in cognition.
2. Patients with tetraplegia or hemiplegia.

3. Those who had vestibular deficits or vertigo.
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4.

Patients who had seizure activity in the prior 6 months.

5. Patients who had limbs amputation.
6.
7

. Patient with severe weakness.

Patients who had visual or auditory impairment.

Evaluated for
eligibility (n=85)

(Excluded participant (n=11): A

e Not fulfilling inclusion
requirements (n=>5)
_ ° Decline to enaaae (n=6))

Enrolment
N

Nonprobability
purposive (n=74)

l Allocation l
Intervention group (n=38) Control group (n=36)
(Dropout (n:8). \ (Dropout (n:6): \
«Unable to cont.act (n=5) *Unable to communicate
«Discontinue with protocol |[€— > =2

(n=3) due to calcium and
vitamin D deficiency

*Discontinue with protocol
(n=4) due to calcium and

vitamin D deficiency
d | W,

Allocated to intervention Allocated to control
group (n=30) group (n=30)

Figure (3-1): A diagram for the evaluated criteria

3.6. Steps of the Study:

There are many steps performed in the study as following:

3.6.1. Interventional protocol:

Following an analysis of the relevant academic literature and earlier

investigations, this interventional strategy was created. This interventional
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procedure is intended to offer instructions on how to improve mobility,
postural control, and dependency level for patients with stroke. Therefore,
this interventional protocol includes basic procedure (sitting balance
exercises), all patients were explained the procedure and written informed
consent (Appendix D).

Participants were separated into two groups: [intervention group
(Groupl; n =30)] and [control group (Group2; n=30)]. The intervention
group instructed to preform sitting balance exercises (15-30 minutes) two
sessions per day for14™ days. All participants continued to receive their
conventional stroke program. The intervention group performed five
exercises (designed for stroke recovery) (Appendix El, Ell, Elll, EIV) that
required trunk lean and reaching beyond arms’ length, it includes:

1. Shift Weight Side to Side:

The patients informed to gently move his weight to one side, hold it
there for a moment, then gently return to the center while maintaining a
straight back. On the opposite side, repeat. This exercise performed 20 to 30
times per session, or as often as is safe for the patients (Hoffman, 2017) as
shown in figure (3-2). This exercise improves balance by loosening and
lubricating the spine, which facilitates reaching down to pick objects up off
the ground (Hanna & Norman, 2011)

Figure (3-2): Shift Weight Side to Side exercise (Hanna & Norman, 2011)
2. Reaching:

The researcher handles a ball at a distance of about an arm's length
from the patient, then cautiously pick up the ball and arrange it in various

places. If the patient started to get shaky and fall, he could require a second
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assistance to catch him. Performed about 10 to 15 repetitions of the exercise
(Hoffman, 2017) as shown in figure (3-3).

Figure (3-3): Reaching exercise (Balance Exercises for Stroke Patients,
2010)
3. Seated leg lift:

Inform the patient to straighten up, holding his palms out to support
himself. Hold one leg up while maintaining the knee bent for roughly five
seconds. Do the same with the opposite leg. Depending on strength, carry

out the exercise 5-10 times more (Hoffman, 2017) as shown in figure (3-4).

Figure (3-4): Seated leg lift exercise (Hanna & Norman, 2011)
4. Single-leg knee extensions:

The patient extended one leg at the knee and lower it to the floor
while sitting upright and maintaining an engaged core. Apply the same
technique to the other leg. Execute two sets of 15 repetitions (Hoffman,
2017) as shown in figure (3-5).
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Figure (3-5): Single-leg knee extensions exercise (Hanna & Norman, 2011)
4. Reach with clasped hands:

The reseacher inform the patient to keeping his hands forward with his
palms clenched together until his entire body is engaged but he is not in risk
of falling apart. Hold for five seconds, then slowly return to a regular sitting
position in his chair. 10 times should be added to the workout. He can also
work on reaching to either side of his entire body (Hoffman, 2017) as shown
in figure (3-6).

Figure (3-6): Reach with clasped hands exercise (Hanna & Norman, 2011)
3.6.2. The study instruments:
The researcher selected a suitable instrument with four separate
components to accomplish the study's purposes:
3.6.2.1.First section (Socio-demographic characteristics and clinical
data):
This section contains the socio-demographic and clinical data about

the patients, including ages, sex, marital status, educational level,
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occupation, chronic diseases, type of stroke, location of stroke, period after
stroke, recurrence of stroke, height and weight [Body Mass Index (BMI)]
(Appendix FI).

3.6.2.2. Second part [Physical Mobility Scale (PMS)]:

This part was selected for measuring mobility, it was designed by the
Australian  Physiotherapy Association's Gerontology Group (2003)
(Appendix GI). Eight physical mobility-related aspects constitute this
measure, that is supine to side lying, supine to sit, sitting balance, sitting to
standing, standing to sitting, standing balance, transfers, and
ambulation/mobility. Total scores can vary from 0 to 45, with O representing
very low mobility functioning and 45 independent mobility functioning
(Appendix FII).
3.6.2.3. Third part [Berg Balance Scale (BBS)]:

The Berg Balance Scale (BBS), established by Katherine Berg in
1989 to assess balance capabilities (Miranda-Cantellops &Tiu, 2023)
(Appendix Gll), this scale includes a 14 item, each question consists of a
Likert scale with a five-point range from 04, the zero reflecting a low value
of compete while 4 reflecting a high value of functioning and it require about
12- 15 minutes to respond to all questions (Appendix FIII).
3.6.2.4. Fourth part (Modified Barthel index scale):

This scale used to determine the dependency in activity of everyday
life, it was published for the first time by Barthel and Mahoney in the
Maryland State Medical Journal in 1965 and was modified by Collin et al.
1988(Appendix GlII). This scale includes grades that can measure the degree
of dependency (from 0 to 3 grades) according to the need for assistance in
ADL. The degree divided from 0 to 100 with 0 indicate total dependence and
100 indicate independence and take about 8-10 minutes to complete all item
(Appendix FIV).

3.7. Testing of instruments validity and reliability:

3.7.1. Validity of study instruments:
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The instrument verification demonstrates the proficiency of tool in
identification of the phenomenon under study. The validation process
considered the outcome of research. Verification of research refers about
how thoroughly a study explores the assumption and provides evidence for
the study's conceptual framework. A group of sixteen specialists’ experts
with a minimum of 10 years of professional expertise in the field revised the
interventional protocol and study instrument. The research instrument's
content, simplicity, relevance, design, and application were all requested to

be evaluated by each expert (Appendix H).

3.7.1.1. The validation of content:

Described as the relationship and articulation of the targeted concept
by the questionnaire's parts for the purpose of a particular evaluation.
Content validity index and content validation were carried out by the
researcher. Both PMS and Modified Barthel index scale was translated into
Arabic by using the back translation model of Brisilin. The following actions
were done in order to implement the content validity process:

1. The researcher spread questionnaires to eight experts who each had a
minimum of 10 years of professional expertise in the areas they
researched. These specialists comprised four from the University of
Baghdad's Nursing College and one expert from each College of Nursing
at the Universities of Babylon and Kufa, one expert from the Colleges of
Nursing at the Universities of Al Ameed and the Imam Al-Hussein
Medical City (Appendix H).

2. An expert meeting with researcher allowed for face-to-face content
validity testing.

3. The experts were given the review items in a concise manner, and they
scored each one and offered comments on some of them, which the
researcher took into account. The expert-provided ratings on each
independent item were calculated using appropriate scales. The rating

consists of four score include: the item not related with study, the item
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b)

related to some extent with study, the item not related with study, and the
item closely related with study.

Furthermore, determine the content validity index (CVI) as follow:
Physical Mobility Scale (PMS): There were eight experts professionals in
all, and the specialists who agreed on all of the items were
(8,8,8,8,7,8,8,8). Each item had universal agreement (UA), and it was
(1,1,1,1,0,1,1, and 1). Every item's I-CVR (Item Level Content Validity
Index) was (1,1,1,1,0.87,1,1, and 1). Levels of Content Validation Index
(CVI) Based on an Average Method) score for the rating scale had been
(0.98), and the CVI identified the number to be satisfactory. The scale-
level content validity index based on the universal agreement method, or
S-C.VI.UA, has a value of (0.87) (Yusoff, 2019). Eight experts were
consulted, and the average percentage of all elements deemed significant
was (0.96) (Appendix I).

Berg Balance Scale (BBS): Eight experts were present and they all
approved on each question. (8,8,8,8,6,8,8,7,8,8,8,8,8, and 8). Every item's
UA were (1,1,1,1,0,1,1,0,1,1,1,1,1, and 1). I-CVR for each item was
(1,1,1,1,0.75,1,1,0.87,1,1,1,1,1,1, and 1). S-CVI-Ave was (0.97), and CVI
considered this result acceptable. It was revealed that the value of S-
CVI\UA was (0.85). Eight experts were consulted, and the average
percentage of all elements deemed significant was (0.96) (Appendix I1).
Modified Barthel index scale: Eight specialists were involved, and
everyone complied on every point (7,7,8 ,8,8,8,8,8,8,7). Every item's UA
was (0,0,1,1,1,1,1,1,1, and 0). I-CVR for each item was (0.87,0.87,1
,1,1,1,1,1,1 and 0.87) was (0.96) and this amount is suitable for CVI. The
S-CVI/UA word was defined as (0.7) and was used in the explanation.
Eight experts were consulted, and the average proportion was relevant
(0.96) (Appendix I11).

3.7.1.2. Face validity:

The degree to which a test looks to assess what it is supposed measure
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can be described as face validity. A questionnaire would have possessed
great face validity if the majority of respondents believed that the test items
seemed to assess what the test was designed to evaluate (Johnson, 2020). The
procedure for determining answer validity consists of the following six steps:
1. The first phase consisted of obtaining completed answers from the
validity form, so that those giving ratings, who understood this method and
had clear expectations, could use them.
2. The researcher distributed questioners to eight experts who have at least
ten years of professional experience including (1) faculty members from
the university of Kerbela College of Nursing, (1) expert from the College
of Nursing /Al-Ameed University, (2) experts from Al-Safwa University/
College of Nursing, (1) expert from the university of Baghdad/ Department
of Nursing, and (1) expert from the Warrth Alanbiaa University / College
of Nursing (Appendix H).
3. Responding validity testing was conducted using a face-to-face or online
evaluation direction.
4. The panel of reviewers was provided with the domain of the items being
evaluated in this phase. Reviewers are urged to offer a written material
critique in order to make each thing more understandable and clearer.
5. The reviewers received a request to present the scores for all items after
carefully evaluating each one of them. The reviewers then provided ratings
of replies to the researcher.
6. The Face Validity Index (FVI) originated in two distinct forms, Scales
Levels of FVI (S-FVI) for scale, and Item Level Face Validity Index (I-
FV1) for the items. Percentage of scale that receives a three or four on the
clarity scale from each reviewer (S-FVI/UA). The Face Validity Index
(FV1) was computed in this final stage.:
. Physical Mobility Scale (PMS): There were eight experts, and the experts
who accepted each question were (8,8,7,8,8,8,8,8). Each item had universal
agreement (UA), and it was (1,1,0,1,1,1,1, and 1). I-FV1 for each item was
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(1,1,0.87,1,1,1,1, and 1). The scale's S-FVI-Ave based on an Average
Method, the Scales Levels of Face Validation Index (FVI) value was (0.98),
which is acceptable for FVI. S-CVI-UA was defined as the "Scale-Level
Face Validity Index Based on the Universal Agreement) Method" and it
had a 0.87 score. The proportion of all things that 8 experts agreed were
relevant on average was (0.96) (Appendix JI).

. Berg Balance Scale (BBS): Eight experts were present, and they all
approved on each question (8,8,8,8,8,7,8,8,7,8,8,8,8, and 8). For each item,
there was universal agreement (UA) was (1,1,1,1,1,0,1,1,0,1,1,1,1 and 1).
For every item, the I-FVI (Iltem Level Face Validity Index) was
(1,1,1,1,1,0.87,1,1,0.87,1,1,1,1, and 1). The S-FVI\Ave (The Scales Levels
of the scale's Face Validation Index (FVI) value, which is based on an
average method, was (0.98), and for FVI, this number was regarded as
satisfactory. It has been reported that the value for S-FVI-UA was (0.85).
The percentage of all factors that were regarded as relevant on average by
the 8 experts were (0.97) (Appendix JII).

. Modified Barthel index scale: The team consisted of a total of 8 experts,
and the experts whoever approved every query was were
(6,8,8,8,7,8,8,8,8,8). Each item had universal agreement (UA), and it was
(0,1,1,1,0,1,1,1,1 and 1). I-FVR (Item Level Face Validity Index) was
calculated for each item as (0.75,1,0.87,1,1,1,1,1,1 and 1). The S-FVI-Ave
value for this scale was computed based on the Scales Levels of Face
Validation Index (FVI) utilizing an average method (0.96), and this
quantity was thought to be suitable for FVI. Scale-Level Face Validity
Index Based on the Universal Agreement Method, and S-FVI\UA value
was (0.8). Eight experts' judgements on the relevance of each item as a
whole were averaged out to be (0.96) (Appendix JIlI).

3.7.2. Pilot study:

Eight patients that met the requirements for the research sample and

received care in medical ward of Imam Al-Hussein medical city Kerbela City
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was selected in the pilot study. It was carried out from the 25" of January
until the 2" of February 2023. The sample was collected by a non-probability
purposive sampling method and wasn't included in the research's original
sample.

Performing the pilot study was initiated by checking instrument items
and collect data by the researcher through an observing and interview at one
time. The pilot study's conclusions implied that the questionnaire is simple
for patients to understand. The questionnaire for each patient took the
researcher between 20 and 25 minutes to answer completely. The questions
on the questionnaires are precise and understandable.
3.7.2.1. Pilot study purposes:

a. To assess whether it is feasible and compute the time needed for filling
out the questionnaire.

b. To enable the participants to inform the researcher whether questionnaire's
content's is clear and usefulness.

c. To figure out the reliability of this questionnaire.

3.7.2.2. Pilot study results:

1. The instrument was easy for anyone to comprehend.

2. It lasted 20 -25 minutes to complete all three scales (the Physical Mobility
Scale (PMS), Berg Balance Scale (BBS), and Modified Barthel index scale,
in addition to the socio-demographic and medical data section.

3.7.3. Reliability of questionnaire format items:

Among the most widely employed techniques for gathering data is
the instrument. In research, a questionnaire's principal purpose is to collect
relevant data in the most accurate and reliable way possible. The capacity of
an instrument to consistently replicate a result from different observers or
across a wide range of time and location is referred to as an instrument's
reliability. Internal consistency, test-retest reliability (stability test), and
inter-rater reliability are all appropriate methods to assess reliability since

measurement error is present in answers (de Sa-Caputo, et al., 2020).
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Reliability refers to the manner in which of how an examination of a
phenomenon produces an uninterrupted and constant outcome. The
conformance of a diagnostic instrument's parts is referred to as reliability,
therefore investigating for reliability considered critical (Taherdoost, 2016).
According to Arof, et al., (2018) reliability is recommended to be equivalent
to 0.70 to 0.79 for a preliminary or pilot investigation.

Study instrument had excellent level of reliability for all scale and its
coefficient of Cronbach’s alpha value was shown in table (3-1) and through
calculating the results in which the questionnaire was successful,
meaningful, as well as reliable to the research phenomenon of (effect of
sitting balance exercise on level of mobility, postural control, and

dependency among patients with stroke).

Actual value Minimum
Scale (Alpha Acceptable Assessment
Cronbach) value
Physical mobility scale
(PMS) 0.91 0.70 Excellent
Berg balance scale (BBS) 0.96 0.70 Excellent
Modified Barthel index scale 0.75 0.70 Acceptable

Table (3-1)1 Assessment of reliability of scale using Coefficient of

Cronbach’s alpha.
3.8. Data collection and follow up method:

Using the question-and-answer method, the data gathering
procedure was performed out. The interventional protocol for this study was
prepared by the researcher after reviewing related previous studies. During
their hospital stay and subsequently twice session daily for 14 days at home,
for 20 to 30 minutes each session, all the intervention group participants were
educated the way to carry out sitting balancing exercises. The investigator
spending about twenty to twenty-five minutes gathering information and
properly completing each questionnaire as shown in figure (3-7). The data

collection process was carried out from 16 February 2023 to 8 May 2023.
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Qata collection methoD

The data were gathered from During (20-25) minutes, data were
study group n=30, for (20-25) obtained from the control group,
minutes at the neurologic n=30, in Imam Al-Hussein
medical units in Imam Al- medical city at neurologic medical
Hussein medical city. units

First assessment

NS

Data were collected prior to implementing
the interventional protocol

\/

Second assessment

LN

The information was gathered Data was obtained from the
from intervention group later after control group 15 to 20 minutes
the implementation of sitting after receiving conventional
balance exercise twice session therapy without performing the

daily for 15 to 30 minutes each interventional regimen after
session consisted with fourteen days from first

Figure (3-7): Flowchart for the process of data collection

The patients follow up process carried out through the researcher by
reminding them twice during a day to perform the exercises and to instruct
them on the protocol. The follow-up method was done in the hospital and by
creating chat channels on social networking platforms including WhatsApp
and Telegram and by communicating with patients through the telephone
(SIM-card). During this follow-up, the researcher monitored the patient’s
adherence and responses to the intervention. Patients in the control group
just received the routine care provided to all patients in the study setting. The
level of mobility, postural control, and dependency level were measured for

all patients in the control and intervention groups before the intervention and
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immediately 14 days after the completion of the intervention; all participants
continued to receive their conventional stroke care such as range of motion
exercises and others.

3.9. Rating and scoring: The items have been examined and graded using
the following directions:

3.9.1. Rating and scoring for body mass index (BMI):

Body mass index was measured by measuring weight and height and
applying this formula:

BMI = weight in kilograms / (height in meters)?. According to Hughes, et
al., (2022) BMI was categorized as following:

* “Underweight= less than18.5”

* “Normal weight =between 18.5-24.9”

« “Overweight =about 25.0-29.9”

» “Obese class | =between 30.0-34.9”

*  “Obese class Il =about 35.0-39.9”

* “Obese class Il =more than 40”
3.9.2. Rating and scoring for Physical mobility scale (PMS):

The mobility level had been evaluated using 8 domains, each of which
had 5 mobility-related items that were classified based on the way they were
constructed, sum of these parts ultimately established the degree of mobility
as follows: Total scores can vary from 0 to 45, with 0 suggesting very low
mobility performance and 45 independent mobility performance. According
to Mangoff and McCurdy, (2017) mobility impairment categorized into:

e “0— 18 =Severe Independence”
e “19 - 27 =Moderate Independence”
« “28 — 36 =Mild Independence”
o “37 — 45 =Highest Independence”
3.9.3. Rating and scoring berg balance scale (BBS):
The postural control level score through each of the fourteen questions

that made up of a five-point ordinal magnitude, alongside Zero signifying
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the least amount of functionality and 4 signifying the most functionality. El-
Gilany, et al., (2012) stated that risk of falling related to balance impairment
can be classified according to Berg balance scale (BBS) as follow:

* “0-20 high fall risk”

o “21-40 medium fall risk”, and

» “Highest possible score 56 indicating low fall risk”
3.9.4. Rating and scoring of Modified Barthel index scale:

Dependency level score through a ten item some of items which
involves four points with values comprising 0 to 3 in which zero indicate
fully dependent and 3 indicate independent and some points consist of 2 or
3 points sum of these points is classified according to Shah and Cooper,
(1989) as follow:

e “0-20=Total Dependence”
e “21 - 60= Severe Dependence”
¢ “61 - 90 =Moderate Dependence”
e “Ol - 99 =Slight Dependence”
e “- 100 = Independence”
3.10. Statistical Data Analysis:

Through implementation of the Statistical Package of Social
Sciences Programme (S.PSS version 26), the data analytic procedure was
employed in the current investigation to evaluate the following research's
results and conclusions as follow:

3.10.1. Descriptive statistical data analysis:

Standard deviation, percentage (%), frequency (f), and mean of
score (MS) have been utilized through tables to obtain the overall findings
of the study's participants and compare the variables. The percentage was
calculated according to the following formula:

_ ferequences

% x 100 = % = Percentage

sample size
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3.10.2. Inferential statistical analysis:

e Use the chi-square test (x?) for looking into variations in demographic
data on patients among the various research groups.

e Paired sample t-test used in order to investigate the distinctions across the
mean degree of mobility, postural control, and dependency within the
same group before and after applying the intervention protocol.

e Independent sample t-test for comparing the levels of dependence,
postural control, and mobility severity between the two distinct groups
before and after the procedure was performed.

e To determine if the mean varied between groups, the analysis of variance
(ANOVA) statistic was implemented.

“A p-value of 0.05 or less was regarded as statistically significant™.

3.11. Limitations:

There are a few essential limitations to take into account:

1. The main limitations in the current study were that included patients were
self-administered of sitting balance exercises at home, thus, they may not
have followed the intervention closely because of some physical or
psychological issues.

2. This study is carried out in a single hospital, involving patients suffering
from a stroke. Thus, generalization of research findings among different
stroke patients in other setting is difficult.

3. Limited the facilities such as place and privacy in hospital that support

application of intervention protocol.
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Chapter four
Study Result

This chapter focuses on the results of data analysis that are in
accordance with the previously stated objectives. These results are organized
as follows:

Table 4-1: Distribution of patients in two groups according to their socio
demographic characteristics:

Intervention group | Control group
% f %
19 -29 0 2 6.7
30 -39 6.7 0 0
40 -49 13.3 6 20.0
50 - 59 26.7 11 36.7
60 -69 53.3 11 36.7
MS + SD 9.54 54.0+11.4
Male 43.3 14 46.7
Female 56.7 16 53.3
Single 0 2 6.7
Marital Married 66.7 19 63.3
status Divorced 3.3 0 0
Widowed 30.0 9 30.0
Iliterate 33.3 23.3
Read and write 10 10.0
Primary school 30.0 43.3
Middle school 16.7 13.3
Secondary 33 6.7
school
Diploma 6.7 0
Bachelor's and 0 33
above
Worker

Farmer
Governmental
employee
Retired
Housewife

f= frequencies; %=Percentages; MS = Mean of score; SD = Standard Deviation; »2: chi square
Test;
NS=Non- significant (P-value>0.05).

Table 4-1 indicates that more than one-half of the patients in the

Variables P-value

Age groups

Sex

w |~

[HEN
w

Educational
status

Occupation
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intervention group were within the age groups of 60-69 years old and
accounted for 53.3%, while more than one-third of the control group were
within the age groups of 50-59 and 60-69 years old and accounted for
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36.7%. Regarding the patient’s sex, 56.7% and 53.3% of the intervention and
control groups, respectively, are female. Concerning educational levels, this
table shows that 30.0% and 43.3% of patient participating in the intervention
and control groups, respectively, have primary school levels, and 46.7% for
both intervention and control groups, respectively, are housewives.

Table 4-2: Distribution of patients based on their clinical data:

Intervention
Variables group P-value
f %
Hypertension 11 36.7
Diabetic 6 20.0

Hypertension and
diabetic 12| 40.0

None 1 3.3
Ischemic stroke 10 33.3
Hemorrhagic stroke 20 66.7
Right brain lobe 19 63.3
Left brain lobe 11 36.7
2-12 19 63.3

13-22 3 10.0

23-32 2 6.7

>33 6 20.0
Number of One time 23 76.7
stroke Two time 6 20.0
incidence Three time 1 3.3

f=frequencies; %=Percentages; X2: chi square Test; NS=Non- significant (P-value>0.05).

Pre-exciting
chronic diseases

Type of stroke

Site of stroke

Time period
after stroke
(days)

Table 4-2 indicates that 40.0% of the patients in the intervention
group and 50.0% of the control groups had hypertension and diabetes. About
two-thirds (66.7%) of the intervention group and more than one-half (53.3%)
of the control group had hemorrhagic strokes. Approximately three-quarters
(76.7%) and seventy-three percent (73.3%) of patients in the intervention
and control groups, respectively, have been exposed to stroke for the first

time with less than 12 days’ duration.
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Table 4-3: Distribution of patients based on their body mass index
(BMI):

Intervention group Control group
Body mass index (N=30) (N=30)

% f %

Underweight 0 0 0

P-value

Within normal 5

Overweight 12

Obesity Class |
Obesity Class 1
Obesity Class 111

f= frequencies; %=Percentages; X2: chi square Test; NS=Non- significant (P-value>0.05).

Table 4-3 reveals that no significant difference was seen between the
intervention and control groups regarding patient body mass index (P-value
> 0.05). About one-half (50%) of patients in the intervention group were
overweight, and 20% were within normal, while more than one-third of
patients in the control group (40%) were overweight. The obesity class |
accounts for one-third (33.3%) of the control group and 20% of the

intervention group.
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Table 4-4: Summary statistical analysis of physical mobility for patients in the intervention and control groups:

Variables

Intervention group (N=30)

69

Control group (N=30)

Pre-test

Post-test

Pre-test

Post-test

| f.] % [MS|f£ ] % [MS|f | % |MS|f | % |

I No active participation in rolling. 4 | 133 0 0 3 | 10.0 3 | 10.0 I
Requires facilitation at shoulder and
lower limb but actively turns headto | 6 | 20.0 2 | 6.7 11 | 36.7 12 | 40.0
roll.

Supine to Side | Requires facilitation at shoulder or |

| lying lower limb to roll. 4 1133 | 21 1 133 ]34 ]| 6 (200 18 | 5 |167 ] 17

| Requweg, equipment (e.g. bedrail) to 14 | 467 10 | 333 8 | 26.7 9 | 30.0 |
pull to side lying
Requires verbal prompting to roll. 2 | 6.7 16 | 53.3 1 | 33 1 3.3
Indeper]dent—no assistance  or 0 0 1| 33 1| 33 0 0
prompting.
Maximally assisted, no head control. | 2 | 6.7 0 0 3 | 10.0 4 | 133
FuII_y_ assisted but controls head 4 | 133 11 33 4 | 133 10 | 333
position.
Requires assistance with trunk and

Supine to Sit lower limbs or upper limbs. 121 40.0 2.3 2 | 67 3.3 7233 2.5 7|23 1.8

Requwe_zs assistance with lower or 7 | 233 17 | 567 7 1 233 5 | 16.7
upper limbs only.
Supervision required 5 | 16.7 7 | 23.3 9 | 30.3 4 | 133
Independent and safe 0 0 3 ]110.0 0 0 0 0
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Table 4-4: Continue......
Intervention group (N=30) Control group (N=30)
Variables Pre-test Post-test Pre-test Post-test
| f.] % [MS|f ] % [MS| f | % | MS % | MS
| Sits with total assistance, requires head 3 1100 0 0 4 | 133 5 | 16.7
support.
| Slts_ _ with assistance, controls head 5 | 16.7 0 0 4 | 133 9 |130.0
position.
| Sittin Sits using upper limbs for support. 8 | 26.7 7 1233 7 233 7 1233
B g Sits unsupported for at least 10 seconds. 3 /1100| 24 | 8 | 267 | 33 | 3 |100| 25 | 1 | 33 | 19
alance Sits unsupported, turns head and trunk to
| look behind to left and right. 11 | 36.7 12 | 40.0 11 | 36.7 8 | 26.7
Sits unsupported, reaches forward to
touch floor and returns to sitting position | 0 0 3 | 10.0 1| 33 0 0
independently.
Unable to weight bear. 6 | 20.0 1 ] 33 6 | 20.0 11 | 36.7
Gets to standing with full assistance from 8 | 267 3 | 100 6 | 200 8 | 26.7
therapist.
Requires equipment to pull to standing. 3 | 10.0 4 | 133 3 | 10.0 5 | 16.7
o Pushes to stand, weight unevenly
Slttmg to distributed, standby assistance required. 7233 1.9 91300 3.2 7| 233 2.2 2 | 67 1.3
Standing -
Pushes to stand, weight evenly
distributed, may require frame or bar to| 6 | 20.0 11 | 36.7 7 | 233 4 | 133
hold onto once standing.
Independent, even weight bearlng,_ hips 0 0 3 | 100 1| 33 0 0
and knees extended, not use upper limbs.
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Table 4-4: Continue......
Intervention group (N=30) Control group (N=30)
Variables Pre-test Post-test Pre-test Post-test
| f.] % [MS|f ] % [MS|f ] % [MS|f ]| % | MS]|
Unable to weight bear. 5 | 16.7 5 | 16.7 6 | 20.0
Gets tp sitting with full assistance from 8 | 26.7 3 | 100 3 | 10.0 6 | 20.0
therapist.
Can initiate flexion, requires help to
complete descent, holds arms of chair, | 6 | 20.0 5 | 16.7 6 | 20.0 7 | 233
Standing t weight unevenly/evenly distributed.

?Sri]ttlirr:g © Poorly controlled descent, stand-by 1.9 3.0 2.3 1.9
assistance required, holds arms of chair, | 7 | 23.3 12 | 40.0 10 | 33.3 5 | 16.7
weight evenly/unevenly distributed.

Co_ntrols descer_1t, _hold arms of chair, 4 | 133 9 | 300 5 | 167 6 | 200

weight evenly distributed.

Independent and does not use upper

limbs, weight evenly distributed. 0 0 1|33 1] 33 0 0

Ungble to stand without hands-on 12 | 40.0 1| 33 9 | 300 9 | 300

assistance.

Able to safely stand using aid 6 | 20.0 3 | 10.0 4 | 13.3 7 | 23.3

Able to sta_nd independently for 10 5 | 167 5 | 167 7 1 233 s | 67

seconds, no aid. 13 58 16 16

Stands, turns head and trunk to look ' ' ' '
Standing | behind left or right. > | 167 151 50.0 8 | 267 9 ]300

Balance Able to bend forwards to pick up object > | 6.7 4 | 133 5 | 27 3 1100
from floor safely.

Single limb balance. 0 0 2 6.7 0 0 0 0
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Table 4-4: Continue......

Variables

Intervention group (N=30)

72

Control group (N=30)

Pre-test

Post-test

Pre-test

Post-test

%

MS

% | MS

%

MS

%

Transfers

Non-weight bearing, hoist required.

30

Weight bearing, hoist required.

30

Assistance of two persons required.

26.7

Assistance of one person required.

13.3

Stand-by assistance/prompting required.

0

Independent.

0

3.3

6.7

R[N ||

3.3

=
ol

50.0

26.7

10.0

26.7

10.0

23.3

36.7

3.3

0

23.3

30.0

16.7

30.0

Ambulation/
Mobility

Bed/chair bound.

23.3

Wheelchair mobile.

43.3

Ambulant with assistance of two persons.

13.3

Ambulant with assistance of one person.

6.7

Stand-by assistance/prompting required.

13.3

Ambulates independently.

o|~N|MEBIN|o|o|~ |o|o|o|h

0

3.3

30.0

26.7

30.0

10.0

PW(O 0Ok W

3.3

23.3

13.3

16.7

33.3

13.3

0

6.7

OoON|OoO|N|oo|Oo|lOo|w |uUl|Oo| |

Overall mean of score (MS * SD)
frequency; %: percentage, MS: mean of score, SD=Standard deviation.

Table 4-4 by using physical mobility scale, shows a significant improvement in the physical mobility for patients

1.9+1.11

3.18+0.80

2.1+1.15

1.7+1.01

in the intervention group after 14 days of the application of sitting balance exercises, compared with the patients in the

control group. The total MS + SD of physical mobility is 1.9£1.11, 3.18+0.80 for the pre-test and post-test, respectively,

for the intervention group; conversely, the total MS = SD of physical mobility is 2.1+1.15, 1.7£1.01 for the pre-test and

post-test, respectively, for the control group.
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Table 4-5: Summarize statistical analysis of physical mobility levels for the

control and intervention groups in the pre-test and post-test periods with

significant comparisons for each group:

Control group Intervention group
Physical mobility (N=30) (N=30)

Pre-test | Post-test Pre-test | Post-test
f % f | % f % f %

Severe level of | 3 20 | 68 20 71 3

impairment 7

Moderate level of 23.
impairment ' 3
Mild level of
impairment

Highest level of
independence

15

NS: Non-Significant (P value >0.05); S: Significant (P value < 0.05), f.: frequency; %: percentage, *=

Paired sample t-test.
Table 4-5 reveals that there are significant statistical differences in the

physical mobility levels between the pre-test and 14 days after the application
of sitting balance exercises at P-value of 0.230, 0.000 for the study and control

groups respectively.
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Table 4-6: Comparison the effect of sitting balance exercises on the physical

mobility levels between the intervention and the control groups:

Pre-test Post-test
Intervention Intervention
group group
f % f %

Physical
mobility
level

Severe level
of : 20
impairment
Moderate
level of
impairment
Mild level of
impairment
Highest level
of
independence
MS
NS: Non-Significant (P value >0.05); S: Significant (P value < 0.05), f.: frequency; %: percentage,

MS=Mean score, *= Independent sample t-test.

Table 4-6 exposes no significant statistical difference at P-value=0.533
in physical mobility levels before application of the interventional protocol
between intervention and control groups; conversely, after 14 days of
intervention, there is a significant statistical difference at P-value=0.000
between both groups. Therefore, the application of sitting balance exercises

may be effective in improving physical mobility for patients with stroke.
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Table 4-7: Summarize statistical analysis of postural control for patients in the intervention and control groups:

Variables

Control group (N=30)

Intervention

75

roup (N=30)

Pre-test

Post-test

Pre-test

Post-test

%

M
S

%

M
S

%

MS

Can you sit to
stand

Moderate or maximal assistance to stand

30.
0

Minimal assistance to stand or stabilize

43.
3

Stand using hands after several tries

16.
7

Stand independently using hands

10.
0

No hands and stabilizes independently

0

26.
7

16.
7

36.
7

20.
0

26.
7

Can you standing
unsupported

Unable to stand 30 seconds unassisted

40.
0

Several tries to stand 30 seconds unsupported

40.
0

Able to stand 30 seconds unsupported

6.7

Able to stand for 2 minutes with supervision

10.
0

Able to stand safely for 2 minutes

3.3

0

23.
3

26.
7

33.
3

16.
7

Sit unsupported
with feet on floor

Unable to sit without support for 10 seconds

26.
7

Able to sit 10 seconds

43.
3

Able to sit 30 seconds

13.
3

3.3

13.
3

30.
0
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Able to sit 2 minutes under supervision

Able to sits safely and securely for 2 minutes

Needs assistance to sit

Sits independently, uncontrolled descent

Uses back of legs against chair to control

Stand tositting | ¢

Controls descent by using hands

Sits safely with minimal use of hands

f.: frequency; %: percentage, MS: mean of score.
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Table (4-7): Continue.........
Control group (N=30) Intervention group (N=30)
. Pre-test Post-test Pre-test Post-test
Variables v v v
F | % S F| % S fl| % S f| % | MS
Two people to assist or supervise to be safe 12 48 ' 15 | 50.0 18| 60.0 1] 33
Needs one person to assist 5 1$ ' 9 |30.0 9 | 300 7 2?? '
Traqsfers fro_m Transfers with verbal cueing and/or sitting 11 36. 111 2411331071 113310517 23. 53
chair to chair balance 7 3
Transfers safely with definite need of hands 2 | 6.7 2 | 6.7 2 | 6.7 é 33?'
Transfers safely with minor use of hands 0 0 0 0 0 0 5 1;3 '
Needs help to keep from falling 11 3?' 18 | 60.0 14 | 46.7 0| O
36. 1| 36.
Eyes closed < 3 seconds but stays steady 11 7 8 | 26.7 9 | 300 11 7
Stand 20 13. | 24
unsupported with | Able to stand 3 seconds 6 O. 09| 4 |133|05] 3]100[09] 4 3' '
eyes closed %
Able to stand 10 seconds with supervision 2 | 6.7 0 0 2 | 6.7 7 3'
Able to stand 10 seconds safely 0 0 0 0 2 | 6.7 8 2$ '
Assistance to attain position, stand < 15s 20 6? ' 18 | 60.0 24 | 80.0 1] 33
Stand 23 11 36
unsupported with | Assistance to attain position, stand > 15s 7 3' 04] 516706 | 4 |133| 0.3 1 7' 2.1
feet together 13
Feet together independently, stand < 30s 2 | 6.7 6 |20.0 1] 33 4 3'
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Feet together independently, stand for 1m +
sitting balance

Feet together independently, stand for > 1m

78

Reach forward
with outstretched
arm

Needs help to keep from falling

Reaches forward but needs supervision

Can reach forward >5 cm

Can reach forward > 13 cm

Can reach forward confidently > 26cm

f.: frequency; %: percentage, MS: mean of score.
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Table (4-7): Continue......

Variables

Control group (N=30)

Intervention

79

roup (N=30)

Pre-test

Post-test

Pre-test

Post-test

%

M
S

%

M
S

%

MS

Pick up object
from the floor

Unable to try and max assist

23.
3

Unable to pick up and needs sitting balance

40.
0

Unable to pick up but keeps balance

30.
0

Able to pick up object but needs sitting
balance

3.3

Able to pick up object safely and easily

3.3

6.7

30.
0

16.
7

30.
0

16.
7

Look over left
and right
shoulder

Needs assistance while turning

30.
0

Needs sitting balance when turning

23.
3

Turns sideways only but maintains balance

20.
0

Looks behind one side only, - weight shift

16.
7

Look behind from both sides + weight shift

10.
0

0

16.
7

30.
0

36.
7

16.
7

Turn 360 degrees,
left and right side

Needs assistance while turning

33.
3

Needs close sitting balance or verbal cueing

43.
3

Able to turn 360 degrees safely and slowly

13.
3

3.3

26.
7

16.
7
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Able to turn 360 degrees one side only < 4s

Able to turn 360 degrees < 4s

80

Needs assistance to keep from falling

Completes 2 steps needs minimal assistance

Alternate
stepping on 26¢cm
stool

Completes 4 steps without aid + sitting
balance

Safely completes 8 steps > 20s

Safely completes 8 steps < 20s

f.: frequency; %: percentage, MS: mean of score.
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Table (4-7): Continue.........

Control group N=30

81

Intervention group N=30

. Pre-test Post-test Pre-test Post-test
Variables v v v
F | % S F| % S fl| % S % | MS
Loses balance while stepping or standing 14 4;3' 18 | 60.0 19 ] 63.3
Stand Needs help to step, hold for > 15s 9 38' 8 | 26.7 4 | 133
unsupported with 2.3
foot in front Small step in front > 30s 5 l?' 08 3 |10.0 05 4 | 133 0.7
Foot in front > 30s 2 | 6.7 1] 33 3 ]10.0
Tandem step independently > 30s 0 0 0 0 0 0
Unable to try 23 7?' 21 | 70.0 26 | 86.7
Stand on one leg | Attempts to lift leg independently, hold <3s | 5 l?' 7 | 233 1 3.3
(weakest) 0.3 0.3 0.3 2.0
Able to lift leg independently, hold > 3s 2 | 6.7 2 | 6.7 1) 33
Able to lift leg independently, hold > 5s 0 0 0 0 2 | 6.7
Able to lift leg independently, hold > 10s 0 0 0 0 0] O
Overall mean of score (MS + SD 0.97 +0.74 0.74 +0.79 0.81+0.75 2.3+0.99

f.: frequency; %: percentage, MS: mean of sore, SD=Standard deviation.

Table 4-7 by using the berg balance scale, shows a significant improvement in the postural control among patients

in the intervention group after 14 days of the application of sitting balance exercises, compared with the patients in the

control group. A total MS + SD of postural control is 0.81+0.75, 2.3+0.99 for the pre-test and post-test, respectively, for

the intervention group; conversely, a total MS + SD of postural control is 0.97+0.74, 0.74+0.79 for the pre-test and post-

test, respectively, for the control group.
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Table 4-8: The frequency and percentage of balance levels for the

control and intervention groups in the pre and post-test periods with

comparison significant for each group:

Control group Intervention group
Balance levels

Pre-test | Post-test Pre-test | Post-test | p-

fl % | f| % fl % | f| % | value

High fall risk
9
0.000

S

Moderate fall risk 8

Low fall risk

NS: Non-Significant (P value >0.05); S: Significant (P value < 0.05), f.: frequency; %: percentage, *= Paired sample t-test.

Table 4-8 demonstrates the frequency and percentage of balance levels
for the control and intervention groups between the pre-test and 14 days after
the implementation of sitting balance exercises. There is a significant
difference in the balance levels between pre- and post-sitting balance
exercises at P-value of 0.000 in the intervention group. Conversely, a non-
significant difference in the balance levels between pre-test and after 14 days

period at P-value of 0.186 in the control group.
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Table 4-9: Comparison the effect of sitting balance exercises on the

balance levels between the intervention group and the control group:

Pre-test Post-test

Intervention Intervention

Balance levels group group

% %

High fall risk . . . 30.0

Moderate fall
) 26.7
risk

Low fall risk | O 0 0 0 1] 33| 13 43.3

M+SD 1.1+0.37 1.2+0.40 1.1+0.46 2.1+0.86

NS: Non-Significant (P value >0.05); S: Significant (P value < 0.05), f.: frequency; %: percentage,

MS: mean, SD=Standard deviation, *= Independent sample t-test.

Table 4-9 exposes a non-significant statistical difference at P-
value=0.393 in balance levels before the application of interventional
protocol between intervention and control groups; conversely, after 14 days
of intervention, there is a significant statistical difference at P-value=0.000
between both groups. Therefore, the application of sitting balance exercises

may be effective in improving balance levels for patients with stroke.
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30

25
20
15
10 l |

5
High fall |Moderate| Low fall | High fall [Moderate| Low fall | High fall | Moderate| Low fall | High fall | Moderate| Low fall
risk fall risk risk risk fall risk risk risk fall risk risk risk fall risk risk
Pre-test Post-test Pre-test Post-test
Control group Intervention group

Figure 4-1: Balance levels for the patients between intervention and the control groups at pre-test and
post-test period.
Figure 4-1 shows the improvement in the patient’s level of balance for the patients in the intervention

group between pre and post-test in compare with patients in the control group.
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Table 4-10: Distribution of patients in two groups according to their dependency level:

Control group (N=30) Intervention group (N=30)
Items Pre-test Post-test Pre-test Post-test
% | MS f % | MS % | MS | f % | MS

Incontinent or needs enemas 23.3 10.0 26.7 2 | 6.7
Occasional accident (1x/wk.) 2 40.0 | 1.1 70.0 | 1.1 333 ] 1.1 [ 5 | 167 ] 1.7
Continent 36.7 20.0 40.0 76.7
Incontinent or needs enemas 40.0 20.0 40.0 6.7
Occasional accident (1x/wk.) 26.7 . 70.0 . 33.3 . 23.3
Continent 333 10.0 26.7 70.0
Needs help with personal care 90.0 60.0 96.7 30.0
Grooming | Independent (including face, hair,
teeth, shaving
Dependent 36.7 533 50.0 0
Toilet use Needs some help 60.0 . 433 . 46.7 . 33.3
Independent 33 33 33 66.7
Unable 23.3 30.0 23.3 33
Feeding Needs help, e.g. cutting 70.0 . 63.3 . 76.7 . 20.0
Independent 6.7 6.7 0 76.7
Unable, no sitting balance 10.0 26.7 26.7 0
Transfer | Major help (1 or 2 people), can sit 66.7 40.0 50.0 1| 33

(bed to - - ) )
chair and Minor help (verbal or physical) 23.3 33.0 16.7

back) Independent 0 0 6.7

Independent (bath or shower) 16.7 80.0 90.0
Dependent 83.3 ] 20.0 | 10.0

10.0 ’ 40.0 ’ 33 ' 70.0

Bathing
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Table 4-10: Continue.........

Control group (N=30) Intervention group (N=30)
Pre-test Post-test Pre-test Post-test
% | MS f % | MS % | MS | f % | MS

Immobile 133 6 | 20.0 233 0] 0
Wheelchair independent 40.0 17 | 567 30.0 2 | 67
(including corners)

Walks with the help of 1 person ' ' '
(physical or verbal help) 33.3 6 | 200 30.0 10 | 33.3

Independent (may use aid) 13.3 1 33 16.7 18 | 60
Dependent 46.7 8 26.7 53.3 1 3.3
Needs help — can do ~ %2 unaided 533 22 | 733 43.3 12 | 40.0
Dressing Independ?nt (including buttons, 0 0 0 33 567
Zips, laces, etc.)
Unable 80.0 19 | 63.3 86.7 16.7
Stairs Needs help (verbal or physical) 20.0 | 0.2 10 | 333 | 04 13.3 | 0.1 56.7 | 1.1
Independent 0 1 33 0 26.7
Overall mean of score (MS + SD) 0.72 + 0.40 51.0 £ 15.9 0.65 = 0.38 83.8 +14.7

f.. frequency; %: percentage, MS: mean of score, SD: Standard deviation.
By using a modified Barthel index for ADL, the result in table 4-10 reveals a significant difference in the mean of

Items

Mobility

score for the patient’s dependency level assessment in the pre-test and post-test period of the intervention group, the total
MS = SD of dependency level is 0.65+£0.38, 83.8+£14.7 for the pre-test and post-test, respectively, for the intervention
group. Conversely, a non-significant difference in the mean of score during the patient’s dependency level assessment in
the pre-test and post-test period of the control group, the total MS £ SD of dependency level is 0.72+0.40, 51.0£15.9 for

the pre-test and post-test, respectively, for the control group.
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Table 4-11: The frequency and percentage of dependency levels for the control and intervention groups in the pre

and post-test periods with comparison significant for each group:

Control group Intervention group

Dependency level Pre-test Post-test Pre-test Post-test
f f f F %

Total dependence 0 0 0 0 0

Severe dependence 23 24 26 2 6.7

Moderate dependence

Slight dependence

Independence

NS: Non-Significant (P value >0.05); S: Significant (P value < 0.05), f.: frequency; %: percentage, *= Paired sample t-test.

Table 4-11 exposes a significant statistical difference (at p-value of 0.000) in the dependency level between the
pre-test and 14 days after the application of sitting balance exercises of intervention group, while a non-significant

statistical difference (at p-value of 0.56) in the dependency level between the pre-test and post-test period for control

group.
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Table 4-12: Comparison the effect of sitting balance exercises on the dependency levels between the intervention

and the control groups:

Pre-test Post-test
Control Intervention Control Intervention
group group group group
f f %
Total dependence 0 0 0 0 0

Dependency level

Severe dependence 23 24 6.7
Moderate dependence 7 6 533

Slight dependence 20.0

Independence 0 0 20.0
MS+SD 2.23+0.43 2.13+0.34 2.20+0.40 3.53+0.89

NS: Non-Significant (p-value >0.05); S: Significant (p-value < 0.05), f; frequency; %: percentage, MS: mean of score; SD: Standard devastation, *= Independent sample t-
test.

Table 4-12 shows non-significant statistical differences at p-value 0.36 that are observed in the dependency level
between intervention and control groups before interventional protocol, while after 14 days of intervention a significant

statistical difference at P-value 0.000 is observed between both groups.
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Figure 4-2: Levels of dependency for the patients in the intervention and the control groups at pretest

and post-test period.
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Table 4-13: Differences between the effect of sitting balance exercises on

physical mobility among patients with stroke and their socio-

demographic characteristics and clinical data:

Socw'df;;(;graphlc Comparative patterns df | F-value | p-value | Sig.
Between groups 16

Age groups 0.85 0.62 NS
Within groups 13
Between groups 2

Marital status 1.15 0.33 NS
Within groups 27
Between groups 5

Educational status 1.81 0.14 NS
Within groups 24
Between groups 3

Occupation 8.85 0.000 S
Within groups 26
Pre-exciting chronic Between groups 4

. — 1.7 0.17 NS
diseases Within groups 25
Number of stroke Between groups 2

- — 0.70 0.50 NS
incidence Within groups 27
Time period after Between groups 15

1.1 0.39 NS
stroke Within groups 14
Between groups 4

BMI = 0.32 0.86 NS
Within groups 25

df=Degree of Freedom; F=statistics P-value= Probability value; *= analysis of variance (ANOVA); NS=non-
significant (p-value > 0.05); S= Significant (p-value <0.05).

Table 4-13 exposes significant statistical differences at a P-
value=0.000 between the effect of sitting balance exercises on physical
mobility and the patient’s occupation, while non-significant differences are
present between the effect of sitting balance exercises on physical mobility
and the other socio-demographic characteristics and clinical data of patients

with stroke.
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Table 4-14: Differences between the effect of sitting balance exercises on

postural control among patients with stroke and their socio-

demographic characteristics and clinical data:

Demographic data Comparative patterns

Between Groups

Age groups
Within Groups

Between Groups

Marital status
Within Groups

Between Groups

Educational status
Within Groups

Between Groups

Occupation
Within Groups

Pre-exciting Between Groups

chronic diseases Within Groups

Number of stroke Between Groups

incidence Within Groups

Time period after Between Groups

stroke Within Groups

Between Groups

BMI

Within Groups

df=Degree of Freedom; F=statistics; P-value= Probability value; *= analysis of variance (ANOVA); NS=Non-
significant (p-value > 0.05); S=Significant (p-value <0.05)

Table 4-14 shows a significant statistical difference at P-value=0.05
between the effect of sitting balance exercises on postural control and the
time period after stroke. In contrast, non-significant differences are present
among the effect of sitting balance exercises on postural control and the other

socio-demographic characteristics and clinical data of patients with stroke.
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Table 4-15: Differences between the effect of sitting balance exercises on

dependency level among patients with stroke and their socio-

demographic characteristics and clinical data:

Demographic data Comparative patterns

Between Groups

Age groups Within Groups

Between Groups

Marital Status Within Groups

Between Groups

Educational status —
ucatt " Within Groups

Between Groups

Occupation Within Groups

Between Groups

biditi thi
Comorbidities Within Groups

Between Groups
Number of stroke

incidence Within Groups

. . Between Groups
Time period after

stroke Within Groups

Between Groups

Within Groups

df=Degree of Freedom; F=statistics; P-value= Probability value; *= analysis of variance (ANOVA);
NS=Non-Significant (p-value > 0.05); S=Significant (p-value <0.05)

Table 4-15 displays a non-significant difference between the effect of
sitting balance exercises on dependency level and the patient’s socio-

demographic characteristics and clinical data of patients with stroke.
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Table 4-16: Differences between the effect of sitting balance exercises on

physical mobility for patients with stroke and their sex, type and site of

stroke:

Variables Classes

Male
Sex

Female

Ischemic stroke

Type of stroke

Hemorrhagic stroke

Right lobe of the

Site of stroke brain

Left lobe of the brain

f=Frequency; MS=Mean of score; SD=Standard deviation; df=Degree of Freedom; P-value= Probability
value; NS=Non-Significant (P-value > 0.05).

Table 4-16 reveals a non-significant difference between the effect of
sitting balance exercises on physical mobility and the patient’s sex, type, and
site of stroke.

Table 4-17: Differences between the effect of sitting balance exercises on

postural control for patients stroke and their sex, type and site of stroke:

Variables Classes

Male
Sex

Female

Ischemic stroke
Type of stroke

Hemorrhagic stroke

Right lobe of the

Site of stroke brain

Left lobe of the brain

f=Frequency; MS=Mean of score; SD=Standard deviation; df=Degree of Freedom; P-value= Probability
value; NS=Non-Significant (P-value > 0.05).

Table 4-17 illustrates a non-significant difference between the effect
of sitting balance exercises on postural control and the patient’s sex, type,

and site of stroke.
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Table 4-18: Differences between the effect of sitting balance exercises on

dependency level for patients stroke with their sex, type and site of

stroke:

Variables Classes

Male
Sex

Female

Ischemic stroke

Type of stroke

Hemorrhagic stroke

Right lobe of the
Site of stroke brain

Left lobe of the brain

f=Frequency; MS=Mean of score; SD=Standard deviation; df=Degree of Freedom; P-value= Probability
value; NS=Non-Significant (P-value > 0.05).

Table 4-18 reveals a non-significant difference between the effect of
sitting balance exercises on dependency level and the patient’s sex, type, and

site of stroke.
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Chapter Five

Discussion of the Results

This chapter will provide a well-structured discussion that provides a
systematic interpretation of the findings from chapter four, supplemented by
recent research.

5.1. Discussion of socio-demographic data of patients in the intervention
and control group:

Regarding the socio-demographic data as listed in the table (4-1), that
are among the participants taking part in the intervention group’s more than
one-half were within the age groups of 60-69 years old and accounted for
53.3%, the mean age of patients in the intervention group's patients was
57.1+ 9.54, while about most of patients in the control group were 50 years
old and older and accounted for 72.4%, the mean of age for patients in the
control group is 54.0£11.4. This result corresponding with the result of a
randomized controlled trial that was conducted by Lee, (2019) reported that
the within intervention group patients, the mean of age was 59.7 while 61.2
in the control group. Alnaami, et al., (2021) conducted a retrospective study
in Aseer (Southwestern) area, in Kingdom of Saudi Arabia, to detect the
demographic features and stroke types of 562 patients, exposed that 45.7%
were between the ages of 60 and 79 and the mean of age was 62.6 + 17.0,
and 62.6% of patients were males.

Regarding the patient’s sex as shown in table (4-1), our results
demonstrated that 56.7% and 53.3% of the intervention and control groups,
respectively, are female. A similar pattern of results was obtained through
cross-sectional study conducted by Lee, et al., (2021) on fifty-five patients
with stroke, reported that about 56% of participants were females, and stroke
prevalence was more common in women than in men. Concerning to the
marital status, the greater percentage (66.7 %), and (63.3%) among the
patients in the both the intervention group and control group, there were
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married. These findings are directly in line with previous findings of the

study conducted by Andersen and Olsen, (2018) reported that 51.19% of
stroke patients were married and concluded that the one-week and one-
month case fatalities from stroke were lower among the single, divorced, and
widowed stroke patients.

These results may be due to sedentary lifestyle of females in Iraqi
society that support risk of stroke incidence. This opinion is directly in line
with previous findings of the study conducted by Sattelmair, et al. (2010) that
reveals the likelihood for women's risk for stroke to be reduced when they
engage in physical exercise during their free time. Walking in particular was
typically linked to decreased chances of hemorrhagic, ischemic, and total
stroke.

Furthermore, patients in both the intervention and control groups
,30.0% and 43.3% have primary school levels, while 46.7% of patients
among those groups, respectively, are housewives. These results go beyond
the results of a prospective cohort study, conducted by Jackson, et al., (2018)
to investigate the relationship between education and stroke showing that the
total stroke incidence was lower and was associated with higher education.

The educational level can promote the awareness of person about the
risk factors of stroke that help to decrease stroke incidence, thus, primary
school levels have higher incidence. The study conducted by Al-Obaidi, et.al
(2023) concluded that lack of participants' awareness regarding stroke risk
factors. There is a need for a promotion of awareness among Iraqi’s people
to improve stroke awareness and lower stroke mortality and morbidity.

5.2. Discussion of clinical data of patients in the intervention and control
group:

Regarding the participant’s clinical data as listed in the table (4-2), the
results indicate that 40.0%, and 50.0% of the patients in the intervention and
control groups had hypertension and diabetic. Our results come in agreement

with the results of the study conducted by Chang, et al., (2021) reported
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during a 1-year follow-up, it was found that persons who suffer from

hypertension and type 2 diabetes had a higher rate of new strokes and
recurrences, with 51% of participants having hypertension and 37.3% having
both hypertension and diabetes.

Regarding the type of stroke, our results demonstrated that about two-
thirds (66.7%) among the patients in the intervention group and greater than
one-half (53.3%) of the control group patients had hemorrhagic stroke. These
findings are directly in line with the results of a previous study done by Lee,
et al., (2021) reported that 64% of the control group had a hemorrhagic
stroke, compared to 85% of the intervention group. Concerning site of
stroke, the present study confirmed that about two-thirds (63.3%) of
intervention group patients and one-half (50.0%) of the control group
patients, respectively, were had right brain lobe stroke. A similar result was
obtained in previous research carried out by Kim, et al. (2019), which stated
that left hemisphere was impacted in 46.6 percent and the right hemisphere
in 53.4% and our results also agree with Kossi, et al. (2021) that stated a total
of 54 stroke survivors at the University Hospital of Parakou were included,
30.77% had right cerebral hemisphere injured and only17.86 % were left
hemisphere injured.

Hypertension and diabetes are correlated to obesity, low physical
activity and low awareness about risk factors, all these causes contribute to
stroke. The study conducted by Boehme, et.al., (2017) stated that obesity has
been associated to stroke risk factors including diabetes and hypertension.
Physical inactivity is linked to several negative health impacts.

Concerning homogeneity between intervention and control groups
related to their socio demographic characteristics, the results indicated that
no significant difference were found at p-value>0.005. These results may be
related to researcher efforts and similarity among persons characteristics in

the community such as in life style.
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These results corresponding to the result of quasi-experimental

research conducted by Mohammed, et al. (2021) at the Benha University
Hospital's Neurological Department to examine the double demand exercise
training program's impact on stroke patients' balance, mobility, and risk of
falling as well as how it affected ADL. About 104 adult stroke patients
using purposive sample that was evenly separated into groups for
intervention and control revealed that no significant difference was present
in sociodemographic features between the two groups (p-value > 0.05). The
similar result was obtained by randomized controlled trial study conducted
in Thailand by Phiphaksakul& Siriphorn (2022) that examined the effects of
exercise at home using data from a mobile device's inclinometer app and a
balance plate on stroke patients' sitting balance and daily tasks. The study
found no statistically significant changes in the general characteristics of
participants in the intervention and control groups.

Regarding the patients, BMI as shown in table (4-3) suggests that there
IS no discernible difference was seen between intervention and control
groups with relation to patient body mass index at P-value of > 0.05. About
one-half (50%) of intervention group participants were overweight, and 20%
were within normal, whereas over one-third of the participants in the control
group (40%) were overweight. The obesity class | accounts for one-third
(33.3%) of the control group and 20% of the intervention group. These
results go beyond previous study conducted by Weidman and MacDonald
(2022), showing that 35.6% of the patients who were classified into 4 groups
based on classifications of BMI with the normal body mass index as the
reference group were overweight and within the normal range.
5.3. Discussion of physical mobility level for patients in the intervention
and control groups:

Concerning the level of physical mobility for participants in the
intervention and control groups as shown in table (4-4) and (4-5), the results

of present study suggests that by using physical mobility scale, the total MS
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+ SD of physical of mobility is (1.9£1.11) and (2.1£1.15) in regard to the

patients in the two groups, the intervention and the control. The result of our
study shows that most (53.3%), and (66.7%) for patients in intervention and
control groups, respectively, had a severe level of impairment in physical
mobility at pre-test period, and 36.7, 26.7% of patients who participated in
the experimental and control groups, respectively, had a moderate level of
impairment in physical mobility at pre-test period. These results may be
related to use of efficient scale that suitable to study field and subject.

A similar result was obtained by randomized controlled trial study
analysis comprised 497 patients conducted in Germany by Zirnsak, et al.,
(2022) they investigated the relationship between physical activity before to
a stroke and physical quality of life three months afterwards. According to
the study's findings, pre-stroke physical activity appears to have a significant
and favorable relationship with physical quality of life in patients with
modest disabilities three months after the stroke.

These results go beyond previous longitudinal registry-based research
with a cohort that is conducted by Reinholdsson, et al. (2021) in Sweden, to
examine the relationships between pre-stroke physical activity and mobility,
walking ability, and self-perceived upper extremity function during stroke
unit treatment, about one thousand ninety-two persons have stroke who were
hospitalized to three stroke departments in Swede were studied. Physical
activity levels and mobility changes over time appeared to differ between
active and inactive groups at p-value=0.062, however, the variations were
not statistically significant.

5.4. Discussion the effect of sitting balance exercises on physical mobility
level for patients with stroke:

Regarding statistical analysis of physical mobility for the control and
intervention groups in the pre-test and post-test periods as shown in the table
(4-4) and (4-5), our results demonstrated that there is a non-significant

statistical difference in the physical mobility levels between the pre-test and
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after 14" days at P-value of 0.23 within the control group. Conversely, a

significant statistical distinction in the level of physical mobility were found
between the pre-test and post-test of the intervention group at P-value of
0.001.

As reported in table 4-6, the result exposed a non-significant statistical
difference at P-value of 0.533 in the level of physical mobility among the
intervention and control groups, while a significant statistical distinction in
the level of physical mobility was found at P-value of 0.001 between the
control and intervention groups after 14 days of the application of sitting
balance exercises. These findings suggest that performing of sitting balance
exercises for patients with stroke is very effective in improving the level of
physical mobility among this type of patients. These results may be related
to early application of exercises that improve circulation and decrease joint
stiffness.

A similar pattern of results was obtained in single-center, randomized
controlled study that is blind to patients was conducted by Komiya, et al.
(2021) in the Japanese prefecture of Hiroshima, Kure City, 30 participants
were randomly and a final evaluation was performed by 11 participants from
each of the intervention (n = 15) and control (n = 15) groups. The study came
to the conclusion that balancing training with an immediate posture system
for feedback can enhance the ambulatory capability for chronic stroke
patients.

These results come in contact with systematic review and meta-
analysis that was conducted by Mackie and Eng (2023) to investigate how
sitting activities affect mobility, balance, and cardiometabolic health
indicators in stroke survivors and found that sitting exercises can improve
mobility outcomes among patients with stroke. Therefore, sitting exercises
demonstrate clinical importance on mobility, balance, and cardiometabolic

health as compared with conventional therapy.
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These results go beyond previous reports, showing that an assessor-

blinded, randomized controlled trial conducted by Haruyama, et al. (2016)
in which 32 people were divided into two groups at random: the experimental
group (n = 16) and (n = 16) among control group. Exercise in core stability
for 400 minutes was given to the experimental group throughout the course
of the training period instead of the conventional programs, whereas the
control group only received the conventional programs. Training in core
stability increases the ability to move around while standing and their trunk
function after a stroke. Our study inconsistent applying a longitudinal,
registry-based research using a cohort that was acquired in a timely manner
conducted by Reinholdsson, et al. (2021) to examine links between pre-
stroke physical activity and mobility while receiving treatment in a stroke
unit. The study showed that all patients among groups had increases in
mobility (p=0.001). The mobility and the progression of walking ability
varied between the physically sedentary and active groups (p = 0.062) but
were not significant.

5.5. Discussion of postural control for patients in the intervention and
control groups:

Regarding the postural control among patients in the intervention and
control groups as shown in table (4-7), and (4-8) by using the berg balance
scale, the result shows a severe impairment in the level of postural control,
the total MS £ SD of postural control for both intervention and control groups
participants was 0.81+0.75, 0.97£0.74, respectively, at pre-test period. As
shown in table (4-8), the result at pre-test period represents that the majority
(83.3%), and (80%) of patients in the control and intervention groups,
respectively have a high fall risk, and 16.7%, 20.0% of patients in the control
and intervention groups, respectively have a moderate fall risk. These results
may be related to site and degree of damage in the brain that affect balance

abilities among stroke patients.



Chapter five: Discussion of the Results === 103
The results of this study correspond with the result of a single

centered, prospective and definitive study conducted in Turkey conducted
by Ers6z Huseyinsinoglu, et al. (2022) to estimate correlations between
sitting balance performance and fall risk in stroke patients. A total of 52
patients with early-stage (acute and subacute) stroke were included. For the
measurement of all trunk muscle groups, the individual was sitting on a chair
without a back. The measurements were made three times in each direction,
and the average score was determined. The study's findings indicate that
sitting balance is linked to a higher risk of falling, however this link is
tempered by the strength of the lateral flexors and extremities on the side
with difficulties with balance.

A retrospective case-control research design comes into contact with
the findings of Yu, et al. (2021) examined the variations in balance function
and fall risk between patients with and without cognitive impairment after
stroke in 32 patients with hemiplegic gait in China. According to the study's
conclusions, individuals with post-stroke cognitive impairment (Cl) had
worse balance and a higher chance of falling. The risk of falling increases
during posture control in regular tasks, such as turning and sitting.

These findings are consisted with a multivariable proportional odds
analyses conducted in Singapore by Pua, et.al (2017), the study including
247 older persons who had visited the emergency room because of a fall, the
interplay between fall efficacy and postural balance and its link to further
falls were explored. According to the study's findings, older persons with
poor postural balance and high falls efficacy were more likely to fall than
those with low falls efficacy.

5.6. Discussion of effect of sitting balance exercise on postural control
for patients with stroke:

The results of our study as presented in table (4-7) show a significant
improvement in the postural control among intervention group participants

after 14" days from the application of sitting balance exercises compared
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with patients in the control group. The total MS £ SD of postural control is

0.81+0.75, 2.3x0.99 for the pre-test and post-test, respectively, for the
intervention group; conversely, the total MS + SD of postural control is
0.97+0.74, 0.74%0.79 for the pre-test and post-test, respectively, for the
control group.

The findings of this research correspond with the results of study
performed by Ordahan, et al. (2015) that involved a selection at random of
fifty hemiplegics patients to research or the control groups. Participants at
the study group received balance training using a balance trainer during the
program'’s 30 sessions in addition to the conventional recovery program. The
research group showed statistically significant improvement when using the
berg balance scale. Our study inconsistent with the results of an assessor-
blinded, placebo-controlled randomized controlled trial conducted by
Sheehy, et al. (2020) to determine if additional sitting balance exercises
delivered by VRT enhance control over the upper arms and sitting balance
in individuals receiving stroke therapy. The results showed that there were
no significant differences (P >.006) between the groups. The study found
that both groups' results for sitting balance were equal; as a result, it didn’t
confirm the use of sitting balancing training offered by VRT following stroke
to restoration of sitting balance.

Our result exposed a significant difference in the balance levels
between pre and post performing of sitting balance exercises (P-
value=0.001) in the experimental group. Conversely, a non-significant
difference in levels of balance between pre- and post-sitting balance
exercises (P-value= 0.186) in the control group. The findings of the present
study support the result of study conducted by Junata, et al. (2021) in which
the balance control among chronic stroke survivors were significantly
improved ability to maintain balance (BBS: pre = 49.13, post = 52.75; P
=.001) through preforming Kinect-based Rapid Movement Training (RMT)
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program. The improvements BBS score indicate improve balance ability

among stroke survivors.

The improvement in balance levels between pre- and post-sitting
balance exercises may result from compliance of patients, their desire to
improve their postural control and minimize fear from fall related balance.
The study conducted by Gusi, et al., (2012) concluded that training
programme was practical and successful in lowering fall-related fear and
enhancing dynamic balance and isometric strength in hospitalized older
individuals with fall-related fear.

As shown in the table (4-9) our results demonstrated that a non-
significant statistical difference at P-value=0.393 in balance levels among
the participants in intervention and control group before the application of
intervention; but after fourteen days of intervention, there is a statistically
significant difference across the two groups with a P-value of 0.001.
Therefore, application of sitting balance exercises may be effective in
improving balance levels for patients with stroke.

These findings are directly in line with previous study findings in
China conducted by Tan, et.al (2023) which revealed that non-significant
statistical difference in balance function and fall risk ability within the two
groups' scores. Among a total of 112 stroke patients who were at high risk
for falls prior to treatment (P > 0.05). After three months of therapy, the
study group's balance function ability scores were higher than those of
control group, and their fall risk ratings were significantly reduced (P <
0.05). Also correspond with a parallel-group, single-center, randomly
assigned controlled trial with assessor blinding study conducted by Thijs, et
al., (2021) using technology-supported sitting balance training to investigate
exercise therapy's impact on balance in the chronic stage after a stroke, after
balance training there were significant improvement across BBS (p < 0.01).

Thus, our study demonstrated that standing balance can be improved through
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preforming further sitting balance intervention to improve functionality

performance.
5.7. Discussion of the dependency level for patients in intervention and
control groups:

Regarding dependency level for patients with stroke in intervention
and control groups, and by using a modified Barthel index for activity of
daily living, the result in table (4-10), and (4-11) demonstrates that this group
of patients had a severe level of dependency at pre-test period. The total MS
+ SD of dependency level is 0.65+£0.38 for the intervention group and
0.72+0.40 as regards the control group. Based on the table (4-11) the result
of present study exposed that the majority (76.7%), and (86.7%) of patients
with stroke in the control and intervention groups, respectively, had severe
dependency level at pre-test period, and 23.3%, 13.3% of them had a
moderate level of dependency at the same time.

These results go beyond previous reports, conducted by Lestari and
Sunaryo (2021) in which the population that receives balancing exercises has
a higher Barthel value than the population that does not receive balance
exercises (or other types of exercise), enhancing the independence of
everyday tasks, when two populations are compared. Our results also agree
with research conducted by Thijs, et al., (2021) in which a four-week
programme was compared to usual care in an assessor-blinded, single-center,
parallel-group randomly assigned controlled trial to see if technology-based
sitting balance training was practical and safe for chronic stroke patients. The
level of independence in ADL was measured in the study using the Modified
Barthel Index. When making use of an independent sample T test to compare
the experimental and control groups, it was shown that a significant
statistical difference was found in the Modified Barthel Index (P= 0.49),
indicating ADL at a high degree of functioning. As a result, chronic stroke
survivors who were in the late stages of recovery might benefit considerably

from this technology-supported sitting balancing treatment.
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The findings are directly in line with previous findings of the

descriptive quantitative study in Indonesia that was done by Whitiana, et al.,
(2017) in which 31 post-stroke outpatients participated. About 18 (58.1%)
of the 31 patients were categorized as independent in ADL. In the Neurology
unit, the majority of post-stroke patients were independent in ADL.

5.8. Discussion of the effect of sitting balance exercises on the level of
dependency for patients with stroke:

As shown in the table (4-11) the current study confirmed that there is
a significant statistical difference within dependency level was found
between the pretest and posttest period for the application of sitting balance
exercises of intervention group for14™ days at p-value of 0.001, while a
statistically non-significant differences in the level of dependency at p-value
of (0.565) was found between the pretest and posttest period for control
group. The findings are directly in line with previous findings of the study
that was done by Wurzinger, et al., (2021) in which 36-48 hours following
a stroke, the two-third (60%) of the 366 eligible patients were dependent in
activity of daily living. Both univariable and multivariable logistic
regression analyses revealed that patients who were dependent within the
first two days after stroke had increased probabilities of remaining dependent
three months after stroke as well as one year later. Thereby, not
implementing the treatment protocols would obviously enhance the level of
dependency.

When comparing the effect of sitting balance exercise on dependency
level in comparison with the intervention and control groups, the findings as
shown in the table (4-12) revealed a non-significant statistical difference at
p-value 0.36 were observed in the dependency level between intervention
and control groups before interventional program, while after 14" days of
intervention a statistically significant difference at P-value 0.001 were
observed between the two groups. The findings of the present inquiry go

beyond those of the study conducted by Lestari and Sunaryo (2021), reported
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that the results of statistical tests in the control and intervention groups

indicated that the balance exercise had an effect on patients' improvement in
independence in carrying out daily tasks, with a p value of 0.047. These
findings are directly in line with a retrospective analysis conducted by Yu,
et.al (2021) was done on 96 individuals who had ischemic strokes in China
to assess effect of the recovery program delivered in the dependency unit for
stroke patients on dependence which revealed that at discharge, the
difference between the experimental and control groups' Barthel index scores
was statistically significant (P 0.05), with the experimental group's score
being higher.

The improvement of independence levels between pre- and post-
sitting balance exercises may be as a result of effectiveness of protocol,
supervision and family supportive environment to compliance these
exercises, the study conducted by Collado-Mateo, et al., (2021) concluded
that exercise compliance is influenced by a number of factors, including
social support, intimacy, and supervision.

5.9. Discussion the differences between the effect of sitting balance
exercises on physical mobility among patients with stroke and their
socio-demographic characteristics and clinical data:

Regarding the differences between the effectiveness of sitting balance
exercises on physical mobility among patients with stroke and their
sociodemographic and medical data as shown in table (4-13), this result
highlights a significant statistical difference at a P-value=0.001 between the
effect of sitting balance exercises on physical mobility and the patient’s
occupation, a non-significant differences are present between the effect of
sitting balance exercises on physical mobility and the other socio-
demographic characteristics and clinical data of patients with stroke.

The findings of this research interfere with the result of the study
conducted by Kostadinovic, et al., (2019) that recruited 3540 individuals
over the age of 65 from Serbia. This study also looked into other predictors:
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age, sex, education level, marital status, well-being index, and residence

location are all factors. Both univariate and multivariate analyses revealed
significant associations between the difficulty of walking a half kilometer on
level ground without assistance and sociodemographic factors after taking
into account the factors that had a significant impact on age, sex, BMI,
marital status, and educational attainment.

Our results also agree with a study conducted in Physical Medicine
and Rehabilitation at Cukurova University Faculty of Medicine, Adana,
Turkey, carried out a cross-sectional clinical investigation. The study
conducted by Memis, et al. (2016) revealed that a non-statistically significant
variations in mobility during the subacute phase of stroke among patients
who performed any physical activity and exhibited a disease that lasted more
than or less than a year (P>0.05).

A considerable difference that was found between the effect of sitting
balance exercises on physical mobility and the patient’s occupation can be
related to the nature of occupation before incidence of stroke that require
physical effort may cause effective restoring of muscle control and
movement and minimize the risk of recurrence.

5.10. Discussion the differences between the effect of sitting balance
exercises on postural control among patients with stroke and their socio-
demographic characteristics and clinical data:

Concerning to the differences between the effect of sitting balance
exercises on postural control among patients with stroke and their socio-
demographic characteristics and clinical data as shown in the table (4-14),
exposed a significant statistical difference at P-value=0.05 between the
effect of sitting balance exercises on postural control and the time period
after stroke. On the other hand, non-significant differences are present
between the effect of sitting balance exercises on postural control and the
other socio-demographic characteristics and clinical data of patients with

stroke. These findings are directly in line with previous findings of a cross-
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sectional study included adult stroke survivors that conducted by Kossi, et

al. (2021) revealed that balance impairments were significantly (p < 0.01)
correlated with post-stroke duration.

Another study conducted by Khan and Chevidikunnan, (2021) to
determine the prevalence of balance impairment in stroke patients. This
study reported that female patients were more likely than male patients to
exhibit balance impairment. Balance problems affect about half of stroke
patients, with females having a higher incidence.

The significant association between the effect of sitting balance
exercises on postural control and the time period after stroke may be related
to early application of sitting balance exercises that promote recovery of
brain tissue and restoring the neuromuscular functions with time. The study
performed by Geng, et al. (2022) demonstrating the benefits of physical
exercise 24 hours after stroke in improving the recovery of patients'
neurological function.

5.11. Discussion the differences between the effect of sitting balance
exercises on dependency level among patients with stroke and their
socio-demographic characteristics and clinical data:

Concerning to the differences between the effect of sitting balance
exercises on dependency level among patients with stroke and their socio-
demographic characteristics and clinical data as shown in the table (4-15) the
results show that a non-significant difference between the effect of sitting
balance exercises on dependency level and the patient’s socio-demographic
characteristics and clinical data of patients with stroke.

The findings of this study correlate with study established by Campos,
et al. (2017) which examined the variables that could be linked to functional
dependence in newly diagnosed ischemic stroke patients at 12, 24, and 36
months. Sociodemographic characteristics, risk factors, and clinical severity
were not linked to functional dependence in 303 of them 1 to 3 years after

hospital discharge.
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The results of this study disagree with a prospective cohort study

conducted by Liljehult, et al., (2021)36 reported that among the 206 stroke
survivors admitted to the hospital's rehabilitation ward, a homogeneous
sample of stroke survivors undergoing specialized 24-hour stroke
rehabilitation for 11 to 14 days, females were more dependent on ADL than
males.

Our results inconsistent with a cross-sectional clinical study
conducted by Memis, et al. (2016) that showed that there were statistically
significant differences (p=0.005) were identified between individuals with
ischemic and hemorrhagic stroke considering the activities of daily life

conducted by using modified Barthel index scale.
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Chapter Six

Conclusions & Recommendations

6.1. Conclusions: This chapter will summarize an important point
which discuss and interprets in chapter five.

The present study was concluded that:

1. Most of patient with stroke have a severe level of impairment in
physical mobility.
2. The majority of patients with stroke have a deterioration in balance
level; therefore, this type of patients may be at a high fall risk.
3. The majority of patients with stroke have a severe dependency level.
4. Performing the sitting balance exercises within 24-48 hours after
stroke for 15-30 minute/two session a day for 14 day was effective in:
a. Improving the level of physical mobility in patient with stroke.
b. Restoring of postural control in patient with stroke.
c. Minimizing the dependency level and achieve independence in
personal activities of daily livening.
5. The effect of sitting balance exercises on level of mobility was different
among patients’ occupations.
6. The effect of sitting balance exercises on level postural control was
different regarding time period after stroke among intervention group.
7. The effect of sitting balance exercises on level of dependency was not
different between sociodemographic characteristics and clinical data as it
was positively effective on all intervention group’s category evenly.
8. The study accepted alternative hypothesis.
6.2. Recommendations:
According to the study's findings and conclusion, the researcher
recommends the subsequent issues as follow:
1. All patients with stroke can be instructed to perform a sitting balance

exercises early post stroke within 24-48 hours, for 15-30-minute, two time
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per day for 14 days to improve level of physical mobility, postural control,

and decrease dependency level.

2. Further studies can be done to investigate the long -term effects of sitting
balance exercises on physical mobility, postural control, and dependency
level.

3. Further study is recommended to assess the long -term effects of sitting
balance exercises on other physical limitations after stroke.

4. All nursing staff in the neurology wards can be encouraged to implement
sitting balance exercises as a routine care practice for patients with stroke
to improve the physical mobility, postural control, and decrease level of
dependency for this type of patients.

6.3. Implications:
Nursing practices: patients with stroke complain of many physical
disabilities. Thus, the nurse must act to provide holistic care for patients with
stroke by enabling them to perform activities of daily living independently
as much as possible, thereby enhancing their functional abilities and
decreasing the risk of falling. Therefore, the application of sitting balance
exercises in the hospital care is essential in delivering practical nursing care
for such patients, and this intervention could help improve the standard of
nursing care.
Nursing education: Sitting balance exercises can be done individually
anytime and anywhere, which expands their applicability; therefore, these
exercises can be taught to patients with stroke to decrease their dependency
level and consequently improve their functional abilities. In educational
institutions it should establish a sitting balance exercise as a protocol to be
learned for nursing student.

Nursing researches: There are many researches concentrating on exercises

to improve mobility, balance, and dependency but it is necessary to establish

techniques to improve them after a stroke, particularly during the sub-acute
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phase, when there is the greatest opportunity for healing and neuroplasticity.

Many researches in this area can be performed to improve patients’ recovery.
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Application of the interventional protocol (Reaching exercise)

Appendix ElI

Shifting weight from one side to another
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Seated leg lift exercise

Appendix EIV

Single-leg knee extensions exercise




Appendix FI

The study instruments
Socio-demographic characteristics & medical information:

LS ey

csladl O 5185 Galad 51 T s il 30 Gie e S oA 2L L S LY
Aalal) a2 ya Oy AdlaSe V) (5 giaue g A gl A aSanll g AS ol o gEasa A
Andd el St U s TG A e Jaleio LAY AEIS ol o S laaly
R & TN (S-IJLI:I DS
2oLl - A8 8 gasall S //(Y) a3 ASLid

1k P :JA!J‘_\
saaaldl Y

1 —1 oS3

rdscladay) ddlal) | ¥

3/l 1 s/z 558 C su Aesed
1
I 775 N [ 15/ 5k
:‘r_daﬂl,_sﬁ.u‘.“,l
1 asssn [ ] wssyyisn [ 1 asivyiany
] e [ amteet [ adassi.

240 3all Rl e LT

gl pedhle [ Aindkl:  ASlalldhlalipsd .V
—

st ladll Akaladl a8 ga A

[ glesll ea¥i il [ greall (s aill

[ st [ saosiealt Adatald) aay iah 5209
BYRL

e S L) Adalatly LbaY) S e 28 L) 0

=G5 Y)Y

skl VY




Appendices

Appendix FII

Physical Mobility Scale (PMYS)
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Physical Mobility Scale

Date:

side lying

no active participation in movement

max assist, but turns head to roll

max assist, but rolls shoulder or legs
requires equipment (eg. Bed rail) to side-lie
requires verbal cueing to roll

independent- no assistance or prompting

(R)

L

(R)

L

(R)

L)

(R)

(L)

(R)

L

Supine to | Supine to
Sit

max assist, no head control

max assist, but controls head
requires assist with trunk & LE or U/E
requires assist with LJE or U/E only
supervision required only
Independent and safe

Sitting
balance

fotal assistance, requires head support
sits with assistance, controls head

uses arms for support

unsupported for 10 sec.

unsupporied, turns head & trunktoL & R
unsupporied, touch floor & return to sit

Sitting to
Standing

unable to weight bear

full assistance of therapist, Describe:

: requires equip (e.g.rail) to pull to stand.
Describe.

3: push to stand, SBA, wt unevenly distributed
4: push to stand, wt evenly distributed, may
require bar/frame to hold once standing

5: Independent, even wt bearing, hips and
knees extended, no use of U/E

NegoaseaQIadwN2QOaRod2O

0: unable to weight bear

1: full assistance of therapist. Describe:

2: caninitiate flexion, requires assist, holds
arms of chair, wt evenly/unevenly distributed

3. poorly controls descent, SBA, holds arms of
chair, wt evenly/unevenly distributed

4: controls descent, uses arms to lower, wt
evenly distributed

5: Independent, no use of arms, wt evenly
distributed

Balance

. unable to stand without hands-on assist
able to safely stand using device/aid

stand indep for 10 sec without device
stand tun head & trunk look behind R&L
able to pick up object fm floor safely

single leg stance (Right & Left record time)

Left

Left

Left

Left

Left

Right

Right

Right

Right

Right

non-weight bearing hoist (full hoist)
weight bearing hoist (standing hoist)
assist required by 2 person. Describe:
assist required by 1 person. Describe:
SBA (prompting required only)
Independent

Ambulation| Transfers | Standing |Standing to Sitting
mobility

bed / chair bound

wheelchair mobile

ambulate with assist by 2 person
ambulate with assist by 1 person
SBA (prompting required only)
ambulates independently. Aid:

DEON2QNIEON2ONBLON 2O

Mobility Impairment

0-18 Severe = low fall risk
19-27 Moderate

28-36 Mild = highest fall risk
37 - 45 Highes! Independence

Total Score /145
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Appendix FIII

Berg Balance Scale (BBS)
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Appendix FIV

Modified Barthel index scale

Modifled Barthel ADL Index* Measure of physical disability used widely to assess behaviour relating
to activities of daily living for stroke patients or patients with other disabling conditions. It measures

what patients do in practice, Assessment is made by anyone who knows the patient well.

Bowels
0 = Incontinent or needs enemas
1 = Occasional accident (1x/wk)

Transfer (bed to chair and back)
0= Unable, no sitting balance
1= Major help (1 or 2 people), can sit

1 = Occasional accident (1x/wk)

2 = Continent 2 = Minor help {verbal or physical)
3 = Independent

Bladder Mobility

0= Incontinent or needs enemas 0= Immobile

1= Wheelchair independent (including corners)

0 = Needs help with personal care
1 =Independent (including face, hair, teeth,
shaving

2 = Continent 2 = Walks with the help of 1 person (physical or
verbal help)
3 = Independent (may use aid)

Grooming Dressing

0= Dependent
1= Needs help - can do ~ % unaided
2 = Independent (including buttons, zips, laces,

1 = Needs help, e.g. cutting
2 = Independent

etc.)
Toilet Use Stairs
0 = Dependent 0=Unable
1 = Needs some help 1=Needs help (verbal or physical)
2 = Independent 2 = Independent
Feeding Bathing
0= Unable 0= Dependent

1 = Independent (bath or shower)
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Appendix Gl

Permission of physical mobility scale

placa phota
[

Developed by the Gerontology Group of the Mustr.
Supine to Side hying (“indicate left and soht separstehyd

o Mo scsve participation an rolling

ZF] Requires faclitation a1 shoulder and lower Fmb but screely turms head o roll
(=3 Requires faclitation a1 shoulder or lower limb to roll

(=] Requires eguinment (=0 bedradll 1o pull to side hying Specify equipment used:

cay Requires we:

s ndependent —no assisiEnce or prometng

Supine to Sit

oo

[E8]

=31

= Requires assistance with lowers limbs or upper limibs only
tay Superndasion reguired)

=5 ndependent and safe

Sittimg Balance

oo sats weith sotal assistance, reguires head support
23] Sats wwith assistance, controls head posiion
(=3] Sits using upser lmbs for supsors
sl
(=] Sits unsupported for at least 10 seconds
cay Sits unswpported, furns head amd tronk to ook behind to beft snd mghe
=] Sats wnsupported, reaches fonmwand to towch flocr and retarns 1o SEtnG posHEon independentr

Situng to Standing

o Unable to weight bear
ZF] Gets to stamding weth full

Specify squmenemt weeds .
= Pushes to stand, weight uneuvenly distributed, standbhy Sssistancs neguired
cay Pushes to stand, weight evenly distriButed, may require frame or bar to kold onio oncs standing

=] ndependent ewen weight bearing.

Bmm s ssre s i e, e M
e F e Mkt Py St gy M o

=) Requires eguipment (e.o. handrails) to pul

2005 Do

o i COET FRESEL Y BUT DO ASSESSMENT TOOLS EE Y

[T —
L Fo-crm o

n Phy=icthe rapy Ssscoation

Ay

ssistamcs from therapist Describes

o standing.

ips and knees extended, does not use upper limbs

)
Sitting Balance
(()}
1)
)
)
)
)

((o))
«1)

)
)

)
)

Independent and safe

Sits
Sits
Sits
Sits
Sits
Sits

Sitting to Standing
Unable to weight bear
Gets to standing with full assistance from 1]

Requires equipment (e.g. handrails) to pull
Specify equipment used: ... .. ....

Pushes to stand, vweight unevenly distributyg
Pushes to stand, weight evenly distributed,

Independent, even weight bearing., hips an|

Reproduced with permission, version March 2003. Developed by the Gerentology
Group of the Australian Physiotherapy Association. COPY FREELY BUT DO NOT CHANGE.

-

with total assistance, requires head suj
wwith assistance, controls head position
using upper limbs for support
unsupported for at least 10 seconds
unsupported, turns head and trunk to |

unsupported, reaches forward to touch
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Permission of berg balance scale

¢« B O 80 ¢ m®D 767 ¢ )
J) 51“ E Ju ﬂwa:"‘ ):J\ M‘:Re External  Inbox x Ca [

Abdel-Hady El-Gilany © Mon,Nov 14,2022, 1206PM 1
WELCOME Attached Please confirm receipt On Mon, Nov 14, 2022 at 12:43 AM a1 Ji )5 - Sero...

21 028 )3 54 - Seror Khaleel Ibrahim <serorkh@s... Tue, Nov15,2022 1224AM ¢y &
to Abdel-Hady v

Dol el )i i sl L
| hope you will give me permission to use Arabic version of Berg Balanc Scale
(A-BBS) as a ool to measure balance in my research about stroke. | hope that you will respond to my
request as soon as possible, and | will be very grateful fo you

Abdel-Hady E-Gilany <ahgiany@gmail.com> Tue, Nov15,2022. 911AM  §% €

tome »

Sure you can use it freely
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Permission of Barthel index scale

¢« B O 80 & & D ¢ Bt ()

Permission for use barthel index scale =l

External  Inbox x

sl &3 3, - Seror Khaleel Ibrahim Tue, Nov 15,2022, 1139PM ¥y
Good evening sir ; I hope you are always fine. | am Mrs. Seror Khalil Ibrahim/ @ master's student from...

0 Damm, Jennifer <JenniferDamm@mapi-trustorg>  Wed, Nov 16,2022, 1204AM % €

. tome v

Thank you for your message.

Please note that all requests for questionnaires and translations must be submitied to Mapi Research
Trust via our ePROVIDE™ platform at htips://eprovide.mapi-trust.org/

Submitting a request is a simple process, complefely free of charge and will ensure an optimized
service.

1. Goto Submit a request
2. Ifyou haven' registered yet, you'll be asked to sign up for free
3. Complete the request form. You may attach documents if need be.

This tutorial may guide you through the process.
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Expert’s list
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Content validity of Physical Mobility Scale

Q2 1111111 ]8]8] 1 |1
Q3 1111111 ]8]8] 1 |1
Q4 1111111 ]88 ] 1 |1
Q5 1111110t 7]8]o087]| 0
Q6 T T - T O W O R
Q7 T T - T O W O R
Q8 1111111t ]8]8] 1 |1
(1111 |1]1]0o7 1
Proportion
relevance
S-CVI/UA 0.87
S- CVI/Ave 0.98

Average proportion of items judged as relevance across the | 0.96
eight experts

I-CVI = CVR= (ne — N/2) | (N/2), S- CVI/Ave= (2CVR/ N), UA =
Universal agreement, Content Validity Ratio CVR= I- CVI (item level
content validity index), S-CVI\Ave =scale-level content validity index,
ne= number of experts in agreement, ne = The number of experts who

rated an item as “essential”, N = the total number of experts.
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Content validity of Berg Balance Scale

H
N
w
N
ol
o
\‘
o
-
D
Z
T
C
>

m Expert

Q1

CVI

Q2

Q3

Q4

ol

Q5

Q6

Q7

\l

Q8

Q9

Q10

Q11

Q12

Q13

RlRrlRrRPr|RP|IRPR|IOR|RP|O|IR|RLR|RL|R
RlRrRPrRPR|RPIRPRIRIRP|RPR|IOIR|(RLR[RL|R
|00 |0o|0o|o|o|~N|0|w| |0 |||
00 |00 | 00|00 |0o|o|00|00|00|00|00|00|00|00
© ¢
RlRrlRrIRP|IPIRPR|loRPIRPIgIPIPR[RPR|R~
RlRrlRrRPr|P|IRPRIOR|RP|O|IR|RLR|RL|R

Q14

RiRrRPr(RPRIRPRIRPRIRPIRP|(RP|IRPRIRP[RP|RP|[RP|F
RRrRPr(RPr|RPrRPRIRP|RP|(RP|IPIRP[RPR|RPR|[FR|F
RiRrRPr(RPRIRPRIRPRIRPIRP|(RP|IRPRIRP[RP|RP|[RP|F
RiRrRPr(RPRIRPRIRPRIRPIRP|(RP|IRPRIRP[RP|RP|[RP|F
i I R I R
R R R R R R R PR RPRR R R R R R

o
oo
o
©

Proportion
relevance

S-CVI/UA 0.85

S- CVI/Ave 0.97

Average proportion of items judged as relevance across the 0.96
eight experts

I-CVI = CVR=(ne — N/2) / (N/2), S- CVI/Ave= (2CVR/N) , UA =
Universal agreement, Content Validity Ratio CVR= |- CVI (item level
content validity index), S-CVI\Ave =scale-level content validity index, ne=
number of experts in agreement, ne = The number of experts who rated
an item as “essential” , N = the total number of experts.
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Content Validity of Barthel Index Scale

Q1 112112 2] 9] 7 |8 087 |0
Q2 1 1 11111 1 1 0 7 8 0.87 0
Q3 1111|111 1] 8 s 1 1
Q4 v T T T T T T A Y- S B 1 1
Q5 1 1 11111 1 1 1 8 8 1 1
Q6 1111|111 1] 8 |s 1 1
Q7 11122 2| 2| 1] 8 s 1 1
Q8 1 1 11111 1 1 1 8 8 1 1
Q9 1111|111 1] 8 |s 1 1
Q 10 111|222 |o | Y] 7 8] o8 |o0
Proportion |1 1 1 1 1 1 0.9 0.8
relevance '
S-CVI/UA
S- CVI/Ave
Average proportion of items judged as relevance across the seven
experts
I-CVI = CVR=(ne —N/2) / (N/2), S- CVI/Ave= (> CVR/ N), UA = Universal agreement,
Content Validity Ratio CVR= |- CVI (item level content validity index), S-CVI\Ave
=scale-level content validity index, ne= number of experts in agreement, ne = The
number of experts who rated an item as “essential”, N = the total number of experts.
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Face validity of Physical mobility scale

Q2 1111|111 | 1] 8 |1]8]1
Q3 111 rf1jol 1| 1|7 ols|%
Q4 vttt 1| 1|8 1|8]1
Q5 11111 1] 1| 1|8 1|81
Q6 11111 1]| 1|8 |1]8]1
Q7 tj1jtj1j1|{1 1| 1|8 1|8]1
Q8 1111|111 1|8 |1]8]|1
Proportion clari_ty and 1 11111 1 |07 1 1
comprehension

S-FVI/UA

S-FVI/Ave

Average proportion of items judged as clarity and comprehension across the
twelve experts

I-FVI = (agreed item)/ (number of rater), S-FVI/Ave = (sum of I-FVI scores)/ (humber of item), S-

FVI/UA = (sum of UA scores)/ (number of item), UA = Universal agreement = raters in

agreement, I-FVI = item face validity, S-FVI =scale face validity.
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Appendix JlI

Face validity of Berg Balance Scale

Q1 111|121 |1|1]8]1 81
Q2 1)1 j1j1)1|1]1|1|8]1|8|1
Q3 1121111 ]1|1|8]1|8]|1
Q4 111|211 |1|1]|8]1 8|1
Q5 111|211 |1|1]|8]1 8|1
Q6 11 1f2]o|1|2]|1]|7]0]s8 0%8
Q7 1|1 1111|2121 |8[1][8]1
Q8 111|211 |1|1]|8]1 8|1
Q9 1lof1f1|1|{1|1]1|7) o0 |8|%
Q10 111111 |1|1|8]1]|8]1
Q11 1| 1111|111 |8]1|8]|1
Q12 11 (111 |1 ]1]1]|8]1]8]1
Q13 111111 |1|1|8]1]|8]1
= 1| 121l ]2|1l8]1]8]1
Proportion clarity and 1 /0911209 1|11
comprehension
S-FVI/UA
S-FVI/Ave

Average proportion of items judged as clarity and comprehension across the twelve

experts

I-FVI = (agreed item)/ (number of rater), S-FVI/Ave = (sum of I-FV1 scores)/(number of item),
S-FVI/UA = (sum of UA scores)/(number of item), UA = Universal agreement = raters in
agreement, I-FVI = item face validity, S-FVI =scale face validity.
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Face validity of Barthel index scale

154

Q1 0 (1]1]1 0 6 8| 075
Q2 1 /1(1]1 1 3 3| 1
Q3 1 /1(1]1 1 8 3| 1
Q4 1 /1(1]1 1 8 sl 1
Q5 01|11 1 7 8 | 0.87
Q6 1 /1(1]1 1 8 3| 1
Q7 1 /1(1]1 1 8 3| 1
Q8 1 /1(1]1 1 8 sl 1
Q9 1 11(1]1 1 8 sl 1
Q10 1 11111 1 8 sl 1
Proportion clarity and 081111 0.9
comprehension
S-FVI/UA 038
S-FVI/Ave 0.96
Average proportion of items judged as clarity and comprehension 0.96

across the twelve experts

I-FVI = (agreed item)/ (number of rater), S-FVI/Ave = (sum of I-FVI
scores)/(number of item), S-FVI/UA = (sum of UA scores)/(number of item), UA
= Universal agreement = raters in agreement, I-FVI = item face validity, S-FVI

=scale face validity.
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Appendix K

Patient’s follow up method
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Appendix L-I

The statistician’s certificate
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The linguistics’ certificate
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