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ABSTRACT

Introduction: Stroke is a global health-care problem that is common, serious, and
disabling. In most countries, stroke is the second or third most common cause of death
and one of the main causes of acquired adult disability. Upper-limb dysfunction
following a stroke is common, with up to 70% of people experiencing paresis in their
upper limbs. Stroke is one of the primary causes of impairment in the elderly
population onset of recovery . Purpose: The purpose of this study to explore the
effectiveness of scapular stabilization exercise to improve upper limb function in
stroke patients. Objectives: To evaluate the effectiveness of scapular stabilization
exercise to improve the upper limb function in stroke patients. Methodology: This
study was a randomized control trial quantative type of research which is single
blinded . Total 40 patients were taken in this research on the basis of inclusion and
exclusion criteria and divied into 2 groups. One group is control group and other
group is experimental group.Each group has 20 patients. Both group were taken 12
sessions in 8 weeks.Control group were taken conventional physiotherapy and
experimental group were taken scapular stabilization exercise with conventional
physiotherapy. All subjects were evaluated by action arm research test, Barthel index
scale and goniometer which tools measures the range of motion. Results: The
findings of this study were carried out by independent t test and paired t test.Mean age
of experimental group was 51.30 and the control group is 50.50.Gender distribution
of this study were male 77% and female 23%. In range of motion maximum
movement had improved and significant level is <005. In action arm research test
grasp, grip, pinch and gross motor also significant and improve the upper limb
function and also improve the Barthel index and p <0.05. Discussion: Song et al.
conduct a study and suggest that scapular stabilization exercise can improve the
function of the paretic upper extremity of individuals with chronic stroke. However,
scapular stabilization exercise did not affect basic daily activities. Conclusion : This
study concluded that scapular stabilization exercise improve the upper limb function,
activity of daily living and range of motion. Small sample size and time duration is

limited.Futher research should be done with enough time with large sample size.
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CHAPTER-1 INTRODUCTION

1.1 Background

According to the American Stroke Association (2013), an acute cerebrovascular event
resulting in death or neurological deficit for >24 hour or the presence of acute
infarction demonstrated by brain imaging studies (American Heart and Stroke

Association, 2013).

The greatest cause of disability worldwide is stroke. It is the second most common
reason for death. An artery leading to the brain can get blocked or burst during a
stroke, which is frequently brought on by risk factors that can be changed, such as

smoking, insufficient exercise, and an unhealthy diet (WHO, 2019).

Stroke is a global health-care problem that is common, serious, and disabling. In most
countries, stroke is the second or third most common cause of death and one of the
main causes of acquired adult disability. Because most patients with stroke will
survive the initial illness, the greatest health effect is usually caused by the long term

consequences for patients and their families (Kwakkel et al. 2011 p. 1693).

American Stroke Association (2016) stated that, it is the approximately five number
leading cause of death. It is also the leading cause of longer period disability as well
as preventable cause of disability. African American people are more affected by
stroke. As stroke affects the central nervous system especially when the brainstem, the
vestibular system is more likely to affected and can cause dizziness, vertigo
eventually imbalance. Among the stroke survivors about 40 percent approximately

experienced falling over ground in 1 year of stroke. Women stroke patients have some



experience in difficulties to maintaining their balance during dressing were several

times a day (American Heart and Stroke Association, 2016).

Stroke continues to be a major but preventable cause of morbidity and mortality in the
West and will quickly approach epidemic levels in developing nations like those in
Asia.The fact that people of South Asian descent in the United Kingdom experience
mortality from ischemic stroke at least 1.5 times more frequently than the overall
population4 is particularly alarming. Stroke is rare among South Asian migrants
outside of those who reside in the United Kingdom, which is a startling finding

among the South Asian diaspora worldwide (Gunarathne et al. 2015 p. 416).

50% of stroke survivors are anticipated to regain some functional usage compared to
82% who can expect to walk independently again which shows how poorly the upper
limb recovers after a stroke. This discrepancy has been related to the fact that the
upper limb receives little attention during rehabilitation, that the arm is not used
spontaneously for function, and that the intricacy of upper limb function necessitates a
higher recovery of motor control to achieve function. Although it has historically been
assumed that recovery from a stroke happens during the first three months and is
complete by twelve months, it has been demonstrated that further improvement occurs

with intervention after that time frame ( Barker et al. 2005 p. 1213).

Stroke is one of the main causes of death and disability in the world . Stroke is the
second most prevalent cause of death in the world, accounting for 9.7% of all
fatalities, after heart disease, killing 5.7 million people year .Stroke victims and their
families frequently experience emotional and financial challenges as a result of the
significant disabilities that it frequently leaves in its wake. Additionally, it burdens

healthcare systems with substantial expenses .Over 85% of strokes are reported to



have occurred in poor nations, but these nations continue to receive little funding for
prevention . According to a recent comprehensive study of trends in stroke incidence
around the world, there has been a divergence over the past four decades between
wealthy countries (42% decline) and developing countries (100% increase) (Amber et

al. 2012 p. 124)

Upper-limb dysfunction following a stroke is common, with up to 70% of people
experiencing paresis in their upper limbs. Stroke is one of the primary causes of
impairment in the elderly population onset of recovery . The motor functions of the
paretic upper limb have been demonstrated to be highly correlated with muscular
deficits, which are the most persistent impairments associated with activity limits
following stroke . Also, the use of the upper limb is essential for carrying out
numerous everyday tasks, for sociability, and for the quality of life in terms of health.
So, the ability of people with hemiparesis caused by a stroke to participate in many
important and significant daily tasks may be compromised by upper-limb limitations

(Rodrigues et al. 2012 p. 275).

Hemiplegic patients often present the abnormal gait patterns due to weakness in
paretic side. Development of functional gait ability plays a crucial role in achieving
functional independency for these patients. Many stroke patients cannot use their
impaired upper limb properly despite long-term intensive therapy because damage to
the upper limb after stroke is one of the most common and severe stroke side effects.
The hand function of the upper limb is the most highly damaged one in
brain-damaged patients. This is because betz cell is the most abundant cell in the
cerebral cortex. It is responsible for the control of hand. Adjustment to a specific
pattern is required for segments between the neck and the body to maintain the
stability of the upper body during walking (Kim et al. 2019 p. 541).
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A common cause of adult impairment is stroke. Acute hemiplegia of the arm occurs in
more than 80% of first-time strokes (only infarctions).Limited functional use of the
afflicted arm and restrictions on daily activities (ADL) are two examples of upper
extremity motor function impairments in stroke patients.It has been observed that
people who make a full recovery begin to feel better within the first month. By 28
days, patients are unlikely to regain any useful function, and this information may be
used to make a decision about further therapy relatively early on, either in favor of
more intensive treatment or in favor of accepting the lack of function, with adaptive

training using the unaffected arm (Han et al. 2012 p. 76).

High correlations have been shown between significant shoulder subluxation, sensory
alterations, and spasticity in hemiplegic patients' shoulder pain. The majority of post-
stroke hemiplegic patients have spasticity as a general symptom. Shoulder pain is a
result of increased muscular tone created by the traction of the tendon, a muscle-
adhered area that develops as a result of the tightening and spasticity of the
periarticular soft tissues. Previous studies using diagnostic ultrasonography to
examine tendon characteristics typically assessed subject age and disuse, motor, and
mechanical aspects of tendons under maximum muscular contraction3, 4). Current
research has also discovered that stroke patients' affected tendon's thickness, length,
biomechanical properties, stiffness, and hysteresis were higher than those of the

unaffected tendon5). Fixed positions brought on by the soft tissue's immobilization

('Young et al. 2014 p. 491).

Shoulder dysfunctions in hemiplegic patients are caused by complex factors,
including spasticity, capsulitis, and tendinitis. These studies also showed that

management of spasticity is critical for improvement of function. Therefore,



stretching and joint stabilization exercises are an important therapeutic approach for
improving shoulder function. This study was conducted with the expectation that this
approach would decrease the muscle tone as a result of the change in length of the
spastic muscle, improve the activity of the antagonistic muscle, and improve the

activity of the tendon ( Young et al. 2014 p. 491).

The most frequent type of paralysis, hemiplegia, affects the arm, leg, and occasionally
the face on one side of the body. In a chronic hemiplegic, there are two types of issues
with the shoulder girdle. (A) elevator and retractor spasticity, which causes the
scapula to be pulled into a fixed raised and retracted position. (b) the depressors and
protectors, the opposing set of scapular muscles, being weak. Taping is a way to
maintain the scapula's position by giving the patient proprioceptive biofeedback. This
prevents instability of the scapulothoracic joint, which results in reduced functional
use of the upper limb. The purpose of this study is to examine how tape affects
scapular stability and upper limb function in hemiplegics who are recovering (Shah et

al. 2013 p.122).

A common impairment after a stroke is hemiparesis or hemiplegia, which is the loss
of part or all voluntary muscle activity on one side of the body. the weakened
mobility results in lengthy periods of immobility . The amount of time the upper
extremity is resting in the lap is a critical concern for rehabilitation physicians. This
posture can result in contractures and loss of range of motion in the shoulder and arm
muscles, particularly the shoulder internal rotators and extenders and elbow flexors. 4
Range-of-motion (ROM) exercises are frequently recommended to persons with
hemiparesis or hemiplegia in order to alleviate this issue. There is conflicting
evidence about the effectiveness of ROM and stretching exercises in avoiding
contractures and loss of motion following stroke (Hardwick et al. 2011 p. 18).
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Stroke is the major leading cause of permanent disability among adults, and 70 — 80%
of first-stroke survivors have functional disabilities, which frequently manifest as
hemiparesis of the contralateral upper extremity. Approximately one third of all stroke
survivors will have significant residual disability, with severity of upper extremity
hemiparesis a significant determinant of post-stroke disability and quality of life.
Upper extremity hemiparesis impairs the performance of many daily activities such as
dressing, bathing, self-care, and writing, thereby resulting in reduced functional
independence. Therefore, stroke survivors need to participate in rehabilitation

programs to achieve functional independence (Song et al. 2013 p. 403).

The main objective of rehabilitation exercise programs relating to functional
restoration of the injured shoulder is strength enhancement of the shoulder muscles.
The glenohumeral and scapulothoracic muscles are constrained to act as a functional
unit, play a significant role in the stability of the shoulder complex, and are required
to ensure adequate range of motion during arm elevation, according to recent
research, which suggests that strengthening programs for these muscles should be
incorporated into rehabilitation intervention programs for the paretic upper limb. In
order to alter the rehabilitation exercise regimens and help clinicians make decisions
about patients' care, continual monitoring of strength changes is used (Rodrigues et al.

2012 p. 275).

The most distal areas of upper extremity hemiparesis frequently have the worst
symptoms. Although the proximal muscles and joints may be the least impaired,
deliberate movement necessitating accurate control of the proximal segments is slow,
inaccurate, and disorganized. Despite the proximal portion of the upper extremity
being immobile, the distal portion is also capable of smooth, coordinated movement.
Because paretic muscles cannot support the weight of the arm, stroke survivors

6



frquently suffer a shoulder joint complex impairment. Shoulder subluxation and
discomfort, which are due to neuromuscular issues, impair the function of the upper

extremities (Song et al. 2013 p. 403).

The functions of the upper extremities are executed by proximal stability and distal
functional movements. The muscles surrounding the scapula provide proximal
stability for the upper extremity and act as a fix when the distal part is moving . The
scapula also acts as an axis, transmitting the power and high energy of the lower
extremities and trunk to the upper extremities . Therefore, the upper extremities which
play an important role in functional performance of daily living activities , will work
better when the stability of scapula is secured . Further, the scapula is connected to the

humerus by the articular fovea (Yang et al. 2014 p. 599).

The International Classification of Functioning, Disability, and Health (ICF) mode
states that impairments can be classified as changes or losses in the
neuromusculoskeletal and movement-related function that significantly deviate from
or impair normal bodily function either impairment of body structures, such as a
considerable deviation in the nervous system's structure or impairment of body
structures connected to movement, such as the arm and/or hand. Both kinds of deficits

may result from a stroke (Raghban and MD 2015, p 1).

Heterogeneity characterizes the recovery from a stroke. The location and size of the
first stroke lesion as well as the degree of healing that follows influence the long-term
effects of stroke . Restitution (restoring the functionality of damaged neural tissue,
substitution (reorganizing partially spared neural pathways to relearn lost functions),

and compensation (improving the gap between the patient's impaired skills and the



demands of their environment) are just a few of the complex processes that likely

occur during recovery (Kwakkel et al. 2011 p. 1693).

The most distal areas of upper extremity hemiparesis frequently have the worst
symptoms. Despite the possibility that proximal muscles and joints are least impaired,
purposeful movement necessitating accurate control of the proximal segments is slow,
inaccurate, and disorganized. Despite the proximal portion of the upper extremity
being immobile, the distal portion is also capable of smooth, coordinated movement.
Because paretic muscles cannot support the weight of the arm, stroke survivors
frequently have an impaired shoulder joint complex. Shoulder subluxation and
discomfort, which are due to neuromuscular issues, impair the function of the upper

extremities(Song et al. 2013 p. 403).

In the early stages of recovery, up to 70% of people who have had a stroke experience
paresis, making stroke one of the most common causes of disability in the elderly
population. Muscular weakness is the most persistent disability that results in activity
restrictions after a stroke, and research has shown that it is highly correlated with the
motor functions of the paretic upper limb. Additionally, the use of the upper limb is
essential for carrying out numerous everyday tasks, for sociability, and for the quality
of life in terms of health. Therefore, the ability of people with hemiparesis caused by
a stroke to engage in many crucial and significant everyday tasks may be

compromised by upper-limb limitations (Roudrigues et al. 2012 p. 279).

Patients who have had a stroke experience muscle weakness, imbalance, impaired
voluntary control, and body malalignment. These issues could make the affected arm
less capable. Due to the fact that scapular stabilizers are frequently compromised by

muscle weakness, a paretic arm might alter scapular position. Such weakness



exacerbates upper extremity motor deficits. For the upper limbs to operate well, it is
necessary to be able to control movement and maintain scapular position. At the
glenohumeral joint, the scapula provides dynamic stability with restrained mobility.
Due to the scapula's architecture and biomechanics, which permit the regulated
movement of shoulder joints, it is crucial for the proper function of the shoulder joint.
Recent investigations have concentrated on the requirement to develop upper
extremity exercises due to its significance. Exercises for scapular stabilization may be

useful for building muscle( Park et al. 2018 p. 190).

Up to 72% of individuals with hemiparesis experience hemiparetic shoulder pain,
which has a wide range of potential etiologies .Exercises that increase range of motion
(ROM) may be one reason causing shoulder pain brought on by changed scapular and
humeral movement patterns. In order to retain suprahumeral space and avoid
impingement of the rotator cuff tendons, precise scapulo-humeral coupling is
required. Proper coupling entails external rotation of the humerus, as well as
upturning and posterior tilting of the scapula.The timing and activation of the
scapulothoracic and rotator cuff muscles may be thrown off by reduced voluntary
brain drive brought on by the stroke.19 The humerus may be pushed into elevation
angles higher than those that the person can actively produce without aid when
support is given to move the arm during an exercise. When recommending ROM

exercise as a preservative (Hardwick et al. 2011 p. 18).



1.2 Rationale

Stroke is the leading causes of death world wide also the primary causes of disability.
Hemiplegia is the common of stroke patients. There are two types of stroke. one is
ischemic and other is haemorrhagic stroke. In both cases upper motor neuron lesions
occurs so that stoke patients has been suffered in high tone. Most of the stroke
patients has problem with shoulder subluxation, loss of range of motion, balance

problem, loss of midline, hemiplegic gait, pusher syndrome etc.

Upper limb is more affected than lower limb is because beta cell is affected which is
the most abundant cell in the cerebral cortex. It is responsible for the control of hand
so that upper limb motor function improvement delay rather than lower limb.
Shoulder subluxation is the another causes delay improvement of upper limb in

stroke patients.

Scapula is the vital part of shoulder joint. Rotator cuff muscle are originated from the
scapula which are responsible for shoulder abduction, medial rotation, lateral rotation,
adduction, flexion and extension. Due to stroke patients has lost the ability of the of
shoulder so that it has an impact on activity of daily living and loss of motor and

sensory function.

So | want to provide scapular stabilization treatment and try to find out the
effectiveness of the scapular stabilization exercise and also find out motor function

improvement on upper limb.
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1.3 Operational Defination

Stroke : Stroke may be defined as rapidly developing of clinical signs which lasting
more than 24 hours with no apparent cause of vascular origin or leading to death. It is

a clinical syndrome.

Hemorrhagic stroke : A hemorrhagic stroke occurs when a blood vessel that carries
oxygen and nutrients to the brain burst and spills blood into the brain. When this

happens, a portion of the brain becomes deprived of oxygen and will stop functioning.

Ischemic stroke :This type of stroke occurs as a result of an obstruction within a blood

vessel supplying blood to the brain. It accounts for 87 percent of all stroke cases.

Scapular Stabilization exercise : Scapular stabilization involves a set of exercises that
strengthen the shoulder girdle muscles to restore normal scapular range of motion and

improve motor function of upper limb.

Effectiveness : Effectiveness is the capability of producing a desired result. When
something is deemed effective, it means it has an intended or expected outcome, or

produces a deep, vivid impression.
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1.4 Aim

To evaluate the effectiveness of scapular stabilization exercise along with

conventional physiotherapy to improve the upper limb function in stroke patients.

12



1.5 Objectives

1.5.1General Objectives

1. To find out the effectiveness of scapular stabilization exercise along with
conventional physiotherapy to improve the upper limb function in stroke
patients physiotherapy to improve the upper limb function in stroke

patients.

1.5.2 Specific Objectives

-

. To find out the socio-demographic status and medical information of participants.

2. To evaluate the effectiveness of the scapular stabilization exercise between and
within group along with conventional physiotherapy to upper limb function for
patients with stroke.

3. To measure the effectiveness of the scapular stabilization exercise between and
within group along with conventional physiotherapy to improve range of motion
of upper limbs for patients with stroke.

4. To find out the effectiveness of scapular stabilization exercise between and within

group along with conventional physiotherapy to improve independence of daily

living activities of upper limb for patients with stroke.

13



1.6 Hypothesis

Null hypothesis ((HO)

Scapular stabilization exercise and conventional physiotherapy are no more effective

than conventional therapy for treating patients with stroke.

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

final mean difference is same.
Alternative hypothesis

Scapular stabilization exercise along with conventional physiotherapy is more

effective than only conventional therapy for the treatment of patients with stroke.

Ha: p1-u2 # or pul # p2, where the experimental group and control group initial and

final mean difference is not same.

14



CHAPTER : 11 LITERATURE REVIEW

Stroke definition according to the World Health Organization (WHO) , A clinical
syndrome consisting of rapidly developing clinical signs of focal (or global in case of
coma) disturbance of cerebral function lasting more than 24 hours or leading to death

with no apparent cause other than a vascular origin”.

Functional impairment of the upper limb is reported in approximately 85% of stroke
survivors and affects participation in daily living activities and quality of life. Six
months after onset, 30-60% of individuals do not regain functional use, and only 5-
20% will achieve full recovery of arm function. Rehabilitation of severe arm paresis
in chronic stroke survivors is, therefore, especially challenging. Useful reorganization
of cortical areas involved in arm function occurs in response to active exercise and to
motor and attentional inclusion of the affected arm in task oriented movements

(Roberto et al. 2015 p. 5).

Stroke is the world's number one cause of death and disability . Stroke is the second
most prevalent cause of death in the world, accounting for 9.7% of all fatalities, after
heart disease, killing 5.7 million people year. Stroke victims and their families
frequently experience emotional and financial challenges as a result of the significant
disabilities that it frequently leaves in its wake. Also, the expenditures to healthcare
systems are substantial (Avinav et al.2012In many nations, stroke is a leading cause
of death and disability. According to reports, there were 6.5 million stroke deaths and
roughly 25.7 million stroke survivors worldwide in 2013. 10.3 million new instances
of stroke and 113 million DALYSs (disability-adjusted life-years) lost to stroke. The

bulk of stroke deaths and lost DALYs—75.2% of all stroke-related deaths and 81.0%
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of all associated DALY's were seen in developing nations. Asia, which is home to
more than 60% of the world's population and many of its "emerging" nations, has a
particularly acute stroke problem. Asia has a higher stroke death rate than Western

Europe, the Americas, or Australasia (Navaron et al. 2017 p. 286).

The incidence of stroke subtypes in different ethnic groups revealed notable variations
in stroke type between the white and black populations. Due to the lack of adequate
imaging resources in South Asian nations, the majority of stroke studies conducted in
that region do not list the stroke classification or type of infarction. This may also be
explained by the limited number of population-based studies because available
information is not sufficient to allow an accurate diagnosis to be made. In one of the
scant investigations that were conducted , ischemic stroke prevalence rates were 66%,
intracerebral haemorrhage prevalence rates were 21%, and subarachnoid haemorrhage
prevalence rates were 8.3%. 29 One study (conducted in India) also revealed a notable

rise in prevalence (Gergory et al. 2015 p. 429).

70% of South Asians reside in rural areas and depend mostly on agriculture for their
subsistence. To better understand and manage stroke and its risk factors in these
countries, differences in rural-urban prevalence are of great importance. Coronary
artery disease and stroke are more common in South Asian cities, according to
research . Three studies that were conducted solely in rural regions were discovered
during our screening process. Stroke prevalence in rural South Asian areas is claimed
to be between 45 and 143 per 100,000, which is lower than the reported incidence of

147 to 471 per 100,000 in metropolitan areas (Amber et al. 2012 p. 126).

In comparison to other emerging nations, the age-adjusted incidence rates reported in

South Asia are greater (145-262 per 100,000) . Stroke incidence has also been found
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to be greater in studies of South Asian migrants in affluent nations. With intracerebral
hemorrhage being the primary cause of the great majority of strokes, the incidence of
stroke has been estimated to be 115-219 per 100,000 in nearby nations like
China.Similar to other parts of the world, ischemic stroke is the most common stroke
subtype in South Asia [22, 29]. According to epidemiological studies of age-adjusted
prevalence in other nations, there are 500-800 strokes per 100,000 people [32-34].
Studies conducted in South Asia, however, indicate a lower age-adjusted frequency of

47-545 per 100,000 (Amber et al. 2012 p. 126).

Genes, advancing age, and male sex are unchangeable risk factors for stroke. Based
on information from the WHO, the modifiable stroke risk factors . The most frequent
lifestyle-related risk factors for stroke are current smoking and inactivity, whereas
hypertension continues to be the most frequent medical risk factor for stroke. Most
nations consistently exhibit high or low frequency of occurrence across all risk factors
when compared to other nations. Each region has a variety of frequencies. In
comparison to Korea and Singapore, Mongolia and Pakistan have high rates of
hypertension, whereas these countries also have high rates of diabetes mellitus

(Navaron et al. 2017 p. 288).

South Asian immigrants had significantly reduced prevalence rates of ischemic stroke
in a UK health survey.(White Europeans: 2400 per 100 000 population, Indian: 1100,
Pakistani: 1800, Bangladeshi: 1800) than the overall populace.These findings appear
to be at odds with the greater frequency of coronary heart disease that has been noted
in populations of migratory South Asians. Furthermore, the rates reported in the
Indian studies also seem to be lower than the reported rates in other Asian34 and

Western research. Although the causes of this gap may possibly be complex,
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increased mortality rates and the ensuing underestimate of prevalence rates in the

South Asian population play a role. (Gergory et al. 2015 p. 429).

A study was conducted in Bangladesh among the 288 patients and found that 79.7%
(213) patients had an ischemic stroke, 15.7% (42) had haemorrhagic, and 4.6% (12)
were diagnosed as subarachnoid haemorrhage. The majority of the stroke patients had
hypertension (79.2%), followed by dyslipidaemia (38.9%), tobacco use in any form

(37.2%), diabetes (28.8%), ischemic heart disease (20.1%) (Hasan et al. 2022 p. 564).

Non-communicable diseases (NCDs) account for 52% of all fatalities in Bangladesh,
and cardiovascular illnesses alone account for 27% of those deaths.12 According to a
national assessment on NCD risk factors conducted in Bangladesh in 2010, 4% of the
population has diabetes, 18% is diabetic, and 18% is overweight.13 According to a
systematic review, the prevalence of type 2 diabetes and hypertension, respectively,

was 6.7% and 13.7%( Saha et al. 2018 p. 27).

Multiple factors, including age, gender, dependency in activities of daily living
(ADL)/disability, social support, depression, institutionalization, and diabetes have
been associated with poorer health related quality of life in stroke survivors (Nicholes

et al. 2005 p. 1395).

A study conducted by Rodrigues et al (2011) showed statistically significant positive
correlations between isometric HG strength, isokinetic peak torque, and work
measurements generated by the glenohumeral and scapular muscles in people with
persistent stroke. The results indicated that isometric HG strength measures might be
utilized therapeutically to monitor shoulder stabilizer strength levels and to steer load
progressions during strengthening therapies for people with chronic hemiparesis in the

absence of isokinetic dynamometers (Roudriges et al. 2011 p. 279).
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According to Harris et al. (2010) and Nakayama et al. (1994), stroke is one of the
main causes of impairment in older people, and upper-limb dysfunction following a
stroke is common, with up to 70% of people experiencing paresis in the early stages
of recovery. The motor functions of the paretic upper limb have been demonstrated to
be highly correlated with muscular deficits, which are the most persistent impairments
associated with activity limits following stroke (Harris and Eng, 2007). Also, the use
of the upper limb is essential for carrying out numerous everyday tasks, for
sociability, and for the quality of life in terms of health. So, the ability of people with
hemiparesis caused by a stroke to engage in many crucial and significant everyday

tasks may be compromised by upper-limb limitations (Roudriges et al. 2011 p. 275).

Patients who have had a stroke experience muscle weakness, imbalance, impaired
voluntary control, and body malalignment. These issues could make the impacted
arm less effective. Due to the fact that scapular stabilizers are frequently
compromised by muscle weakness, a paretic arm might alter the scapular position.
Such weakness exacerbates upper extremity motor deficits. For the upper limbs to
operate well, it is necessary to be able to control movement and maintain (kim et al.

2015 p. 190).

Kim conducted a case study and discovered strengthening exercises for the scapular
stabilizers enhance function in the upper extremity in chronic stroke patients. Scapular
posture and upper extremity function both improved. The scapula has an impact on
the shoulder joint and is crucial in altering its position. Improvement in scapular
position can therefore benefit the shoulder joint, leading to an improvement in the

function of the upper extremities. Scapular position (kim et al. 2015 p.192).

19



CHAPTER:III METHODOLOGY

This study was a randomized control trail design to find out the effectiveness of
scapular stabilization to improve upper limb function alone with conventional

physiotherapy in stroke patients.

To identify the effectiveness of treatment regime, Action arm research test, Barthel
index scale, Goniometer were used as a measurement tool for measuring the upper

limb function caused by stroke.

All patients signed an informed consent form prior to their inclusion into the study.
3.1 Study design

The study was conducted using a quantitative randomized control trial design with
two different subject groups .Randomized control; trial design method of testing
hypothesis by which cause and effect can be established .The study was true
experimental between different subject designs. In this experiment group received
scapular stabilization exercise alone with conventional physiotherapy and the control

group received the conventional physiotherapy only.

A pre-test (before exercise) and post-test (after exercise) was administrated with each
subject of both groups to compare the range of motion of upper limb, improvement of

upper limb function and activity of daily living after treatment.

3.2 Study Area:

The study area was Neurology unit and SRU of Physiotherapy Department of Centre

for the Rehabilitation of the Paralysed (CRP), Savar, Dhaka.
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3.3 Study Population

The study population was the patients diagnosed as stroke in the neurology Unit and

SRU of Physiotherapy Department .
3.4 Data Collection Period

Study duration was April to June.
3.5 Sample Size

Approximate value of efficacy/cure rate for standard treatment (e.g., 60%) = P1
Approximate value of efficacy/cure rate for new drug (e.g., 70%) = P2

Effect size (i.e., difference in efficacy of control and experimental group, e.g., 20%) =

(P2-P1)

Level of significance (usually 5%)

How high should the probability of obtaining
significant result be (“power,” e.g., 90%)
Here, P1 = 0.6, P2=0.7

P =(0.6 +0.8)/2=0.7

a=0.10, B = 0.20
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Lack of time and study area were not large enough and lack of diagnostic tools and
there were not enough clinical physiotherapist the reasearcher did not take this

sample and choosen the 40 patients for this research.

In this study, 40 participants were selected according to inclusion and exclusion

criteria.20

participants were in the experimental group and 20 participants in control group.

3.6 Sampling

Simple Random Sample Technique are used in this study. Subjects, who met the
inclusion criteria, were taken as sample in this study.40 patients were selected from
neurology unit of physiotherapy department of crp, savar and then 20 patients were
assigned to Experimental group for the treatment approaches of scapular stabilization
exercises alone with conventional physiotherapy and other 20 patients were assigned
to control group for the treatment approaches of conventional physiotherapy
treatment by computer generated random number using Microsoft Office Excel 2019
because it improves internal validity of experimental research. The samples were
given numerical number C1, C2, C3 etc. for the control group and E1, E2, E3 etc. for

experimental group. The study was a single blinded technique.
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3.7 Inclusion criteria

% Patients had a diagnosis of stroke (hardwick et al, 2011)

% At least one and half months of post stroke ((Blennerhassett and Dite, 2004).

s Age limit 25 to 80 years (Han et al, 2012)

%+ Had muscular tone is less than 2 or 2 according to the modified Ashworth
scale (Roudrigues et al, 2012)

¢ Both male and female will be included (Moon, Park, Kim and Na, 2018)

¢ Patients has ability to provide informed consent (hardwick et al, 2011).

3.8 Exclusion criteria

% Patients considered unable to participate in this study because of psychiatric
problems (young et al, 2014).

% Hemiplegic patient having contractures of the upper limb(Shah et al, 2014).

% Hemiplegic patient who is having any associated history of trauma of
hemiplegic upper extremity(Shah et al, 2014).

++ Stroke patients with cognitive and perceptual disorders (Shah et al, 2014).

3.9 Data Collection Procedure

The study procedure was conducted through assessing the patient, initial recording,
treatment and final recording. After screening the patient at department, the patients
were assessed by qualified physiotherapist. Twelve sessions of treatment was
provided for every subject. Forty subjects were chosen for data collection according
to the inclusion criteria. The researcher divides all participants into two groups and
coded C1 (20) for control group and E1 (20) for experimental group. The
experimental group received the conventional physiotherapy with scapular

stabilization exercise and control group received only conventional physiotherapy.

Data was gathered through a randomization, pretest, and intervention and post test

procedure and by using a written questionnaire form which was formatted and
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prepared by the researcher under the supervision of the supervisor which also includes
the Action arm research test to measure function of upper limb, Barthel index scale
to measure activity of daily living and goniometer tools to measure the range of
motion. Pretest was performed before the intervention and the same procedure was
performed to collect the post test data. The researcher collected the data both in
experimental and control group in front of the qualified physiotherapist in order to
reduce the biasness. At the end of the study, specific test was performed for statistical

analysis.
3.10 Data Collection Tool

In this particular study, a written questionnaire, pen, paper and a Action and arm
research machine, Goniometer, Barthel index scale we were used as a used data
collection tools.

3.11 Questionnaire:

The questionnaire for this study was carefully developed under the constant
observation, advice and permission of the supervisor following certain guidelines.
There were close ended questionnaire with goniometer to measure the upper limb
range of motion, Barthel index to measure the activity of daily living and arm action
research test to find out upper limb function and the question was formulated to find
out effectiveness of scapular stabilizilation to improve upper limb function in stroke

patients.

3.12 Measurement tools:

3.12.1 Goniometer
Goniometer is a tools to measure range of motion of the joints.
3.12.2 Action arm research test

Action arm research test is a measurement tools to find out upper limb function. In the
scale it has 4 part like grasp, grip,pinch and gross motor. In grasp patients has perform
ball bearing in different size of cube,ball bearing,stone bearing. Total score is 18 .If

the patients perform the thask fluently he will get 3,in medium perform he get 2 and
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the patient just manupilate the object he get 1 and if the patient doesnot perform the
task he get 0.

In grip 4 task patients will perform and total score is 12.Patients perform pour water
form one glass to another glass. Grip the different size of tube and another task will

perform.

In pinch 6 task will perform and total score is 18 and perform task in ball bearing in 2

fingers same as the marble.

Last one is gross motor and the total score is 9. In this test patients will perform touch
the face in his,touch up to the head and back to the head.

3.12.3 Barthel index

Barthel index is a test to measure activity of daily living. It has 10 items which is
closly related current ability of the patients.In every activity it has 2,3 or 4 category
and the scoreing 0, 5, 10 and 15.the total score of Barthel index is 100.

3.13 Intervention

In this study 40 patients were participated and divide the patients into 2 groups. One is
control group and other is experimental group. In each group has 20 patients. In
experimental group patients had taken 3 exercise with conventional physiotherapy and

the control group patients had taken only conventional therapy.
In conventional therapy therapist has given:

e scapular strengthing exercise
e scapular retraction exercise
e scapular drepressor exercise
e positioning exercise

e scapular stretching exercise
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Treatment protocol of Experimental group:

Station 1: scapular protraction
exercise
(Chiang-Soon Song, 2013)

The  scapular  stabilization
exercise was comprised of 4
stages: patient position, therapist
position, exercise, and relaxation
stages. The patient sat on a chair
and maintained a stable posture
upper
while

without any neck or
extremity  movement
bending the knees with the feet
flat on the floor. The therapist
placed a hand on the scapula and
axillary areas. The patient then
relaxed the entire body. While
breathing deeply and holding the
shoulder and neck in a relaxed
and comfortable posture, the
patient held the shoulder joint
flexion at 90° and the elbow
joint at 180°,

scapula for 10 seconds, and then

protracted the

returned to the starting position.
patient performed.

Patients performed 3 sets of 10
movements, with 1 min breaks
between sets . 8min per session,
2 days per week, for 8 weeks.it

will take 8 minutes per session

Station 2
Sleeper stretch exercise
(moezy azar et al, 2014).

Patients in side lying position in
the affected side. The shoulder is
flexed in 90 degree position and
elbow flexes 90 degree and the
therapists try to internal rotation

of the paretic hand.

2 sets of 10 repetitions, , 3 days
per week for 6 weeks under
supervision. It will take 5 min

per session
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Station 3
Object-related reach to
grasp practice in trunk
restraint position
(Michaelsen,
Dannenbaum and
Levin, 2006)

Sitting in a table and trunk
movements (Sagital
displacement and rotation will be
prevented by body

and shoulder belts attach

to the chair back. It includes

5 minutes per
session, around
8 weeks; 3

times a week

repetitive functional uni and bi
manual reach to grasp task
using objects varying size,
weight and shape. Picking up
objects of various size and shape

3.14 Data analysis

To ensure that research had some values, the mean of collected data had to be
presented in way that other researcher could understand.In other words researchers
much made sence of the results.As the result came from an experiment in this results,
data analysis was done by using software SPSS version 20. Independent t test were
used to compare and analysis range of motion of upper limb,Barthel index and action
arm research test before and after intervention and paired t test were taken compare in

between the control and experimental group.
3.15 Informed consent

It is vital to obtain consent from the subjects before doing research with them (Baily,
1997). Every participant was given a consent form for this study, and the aim of the
research and consent forms were orally explained to them. Participants were totally
voluntary, according to the researcher, and they had the freedom to withdraw at any
moment. The researcher assured them that their privacy would be respected.
Information may have been published in the form of a presentation or a written
document, but it was not identified. Although the study's findings may not have any
immediate implications for them, members of the physiotherapy population may
benefit from it in the future. They will not feel ashamed as a result of the research.
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The researcher would be accessible to answer any more questions about the study at

any time.

3.16 Ethical consideration

The research proposal was submitted for approval to the administrative bodies of the
ethical committee of CRP and also had followed the Bangladesh Medical Research
guideline (BMRC) and the World Health Organization (WHO) guideline. Again
Before data collection, permission from the Ethical Committee of Bangladesh Health
Professions Institute (BHPI) took and a requested letter hand over to the appropriate
authority of the study area for taking permission and seeking assistance for smooth
access to data collection with insurance of patient’s safety. In order to eliminate
ethical claims, the participants were set free to receive treatment for other purposes as
usual. Each participant was informed about the study before beginning and given
written consent. The researcher received verbal and signed an informed consent form
to participate in this study from every subject. The participants were informed that
they have the right to meet with an outdoor doctor if they think that the treatment is
not enough to control the condition or if the condition becomes worse. The
participants were also informed that they were completely free to decline to answer
any question during the study and were free to withdraw their consent and terminate
participation at any time. If the patients wanted to withdraw themself from the study,
it would not affect their treatment in the physiotherapy department and they would
still get the same facilities. Every subject had the opportunity to discuss their problem
with the senior authority or administration of CRP and had any questioned answer to

their satisfaction.
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CHAPTER:IV RESULTS

Total 40 patients were taken in this study to find out the effectiveness of scapular
stabilization to improve upper limb in stroke patients. In that case 20 patients were in
control group and 20 patients in experimental group.The following paragraphs

provide a summary of the investigation's findings.
Baseline characteristic

In experimental group among 20 patients mean age in experimental group mean age

is 51.05 and the maximum age is 75 and the minimum age is 35.

Table 1: Age percentage in experimental group

Valid Frequency Percent
35 1 5.0
37 2 10.0
40 3 15.0
42 1 5.0
43 1 5.0
45 1 5.0
46 1 5.0
48 2 10.0
55 1 5.0
56 1 5.0
62 1 5.0
65 1 5.0
67 1 5.0
68 1 5.0
72 1 5.0
75 1 5.0
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In control group age percentage : In control group among 20 patients the
mean age is 50.50. In control group maximum age is 72 and the minimum age is 32.

Table 2: Age percentage of control group

Valid Freguency Percent
32 1 5.0
33 1 5.0
34 1 5.0
40 1 5.0
42 1 5.0
43 1 5.0
45 1 5.0
50 1 5.0
51 3 15.0
54 1 5.0
55 3 15.0
60 3 15.0
67 1 5.0
72 1 5.0
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Gender : n=40 and in 40 samples 31 were male and 9 were female and the male

percentage is 77% and the female percentage is 23%.

female
23%

H male Hfemale

Figure 1 : Gender distribution among the participants
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Types of stroke : Among 40 patients 34 patients had ischemic stroke and 6
patients has hemorrhagic stroke. In percentage ischemic patients percentage is 85%

and hemorrhagic patient’s percentage is 15 %.

W Frequency

W Percent

Figure 2 : Types of stroke among the stroke patients
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Occupation: In total 40 patients 1 patients was teacher,5 patients were farmer, 9

patients were emigrants,16 patients were service holder and 1 person were labor.

35
30
25

20

15

10

5 1 .

, = NN
1 2 3 4 5 6 7

Figure 3 : Occupation among the participants
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Duration of stroke : In total 40 patients 22 patients stroke duration one and half
month to six months and 10 patients stroke duration six months to one year and 8

patients stroke duration more than one year.

H Valid 1.30months_above
Valid 6months_above
H Valid more_than_oneyear

Figure 4:Duration of strokes among the participants
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Associated disease with stroke : In total 40 patients 25 patients had high blood
pressure, 8 patients had diabetes meleitus,5 patients had heart disease and 1 patients
has PLID(Prolapse lumber inter vertebral disease).In percentage 62.5% stroke patients
have high blood pressure, 20% have diabetes melluitus,5% patients have heart

disesase and 2.5% patients have prolapsed lumber intervertebral disease.

4 A

M heart_disease

M Diabetis_melluitus

m High-Blood_pressure
[ Others

h

4

Figure 5 : Co morbidities among the participants
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Comparisons between pre test and post test in range of motion

Variable t df p value
Shoulder flexion pretest 1.296 38 203
Shoulder flexion posttest 1.884 38 .067
Shoulder extension pretest .065 38 949
Shoulder extension posttest 994 38 .326
Shoulder abduction pretest 1.115 38 272
Shoulder abduction posttest 1.662 38 105
Shoulder adduction pretest 77 38 442
Shoulder adduction posttest 1.578 38 123
Shoulder external rotation 382 38 705
pretest
Shoulder external rotation 1.403 38 169
Shoulder internal rotation 1.067 38 293
pretest
Shoulder internal posttest 1.0909 38 .05
Elobow flexion pretest 1.321 38 194
Elbow flexion posttest 2.474 38 0.01
Wrist flexion pretest 1.83 38 0.073
Wrist flexion posttest 2.22 38 0.06
Wrist extension pretest .669 38 503
Wrist extension posttest 1.787 38 .08
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Finger flexion pretest 1.535 38 133

Finger flexion posttest 1.9292 38 .05
Finger extension pretest .258 38 .798
Finger extension posttest | .614 38 534

In this table it was described about the pre and post test of range of motion in stroke
patients. In independent t test compare between pretest and post test .In range of
motion all movements of upper limb is not significant whereas in post test very few
range of motion is significant. Before starting intervention pretest were taken and
after finishing the intervention post test were taken . In independent t test we seen that
every movements mean control and mean experimental are different .Mean
experiment are higher than mean control.Most of the movement range of motion are
insignificant because their p value is more than 0.05. In shoulder region shoulder
internal rotation are significant because p value 0.05 and other movement like
shoulder flexion, extension ,abduction, adduction and external rotation is not
significant. In elbow joint elbow flexion is moderate significant here p value 0.01 .On
the other hand wrist flexion and wrist extension is not significant but finger flexion is
significant where as the finger extension is in significant. Finger flexion p value is
0.05.

So in the independent t test shoulder internal rotation, elbow flexion and finger

flexion are significant.

Comparisons between pre test and post test in  upper limb

function

variable t df P valve
Arat grasp | 2.880 38 0.06
pretest
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Arat grasp | 3.008 38 0.04
posttest
Arat grip | 1.998 38 0.06
pretest
Arat grip | 2.102 38 0.05
post test
Arat pinch | 2.710 38 0.04
pretest
Arat pinch | 3.8065 38 0.02
posttest
Arat gross | 1.796 38 0.080
pretest
Arat gross | 1.966 38 0.06
posttest

The table had shown that describe the pre and post test action arm research test.In
action arm research test we measure the function of upper limb in stroke patients. This
test divided into 4 types. This are grasp, grip, pinch and gross motor. In grasp test p
value is 0.004 that means test is significant. In grip test p value is 0.004. That means p
value is significant in grip test.The most difficult test in arat is pinch which is

moderate significant and p value is 0.01.Arat gross motor test p value is 0.06 which is

not significant.

38




Comparisons between pre and post test in activity of daily living

variables t df P value
Barthel index 1.881 38 0.07
pretest
Barthel index 3.333 38 0.002
posttest

Basically Barthel index used to measure activity of daily living in stroke patients

.Independent t test p value of Barthel index is 0.002 which is moderate significant.so

after 2 months treatment stroke patients has massive improve in activity of daily

living.

comparisons range of motion between control and experimental

group
variables t df P value
Shoulder flexion 13.583 19 0.01
Shoulder extension 11.343 19 0.02
Shoulder abduction 16.967 19 0.000
Shoulder adduction 12.104 19 0.01
Shoulder external 15.049 19 0.03
rotation
Shoulder internal 13.323 19 0.000
rotation
Elbow flexion 17.29 19 0.000
Wrist flexion 7.828 19 0.06
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Wrist extension 14.32 19 0.08

Finger flexion 13.23 19 0.000

Finger extension 10.19 19 0.103

In this table it had shown that the paired t test of range of motion of upper limb in
experimental group. It has 4 coloums. first coloum shows variables,2" coloum shows
score of t,3" coloum shows value of df and 4 th coloum shows p-value. In shoulder
flexion p value 0.01 which is significant, in shoulder extension p value is 0.02 which
also significant, in shoulder abduction p value is 0.000 which is highly significant. In
shoulder adduction p value is 0.01 which also significant. In internal rotation p value
is 0.000 which is highly significant and the external rotation p value is 0.03 whish
also significant. Elbow flexion and finger flexion p value is 0.000 which is highly
significant . Wrist flexion,wrist extension and finger extension p value is 0.0,0.08, and

0.103 which means wrist flexion ,wrist extension and finger extension is insignificant.

Variable t df P value
Shoulder flexion 13.145 19 .07
Shoulder extension 10.45 19 0.02
Shoulder abduction 13.56 19 0.01
Shoulder adduction 10.34 19 0.04
Shoulder external | 7.193 19 0.06
rotation

Shoulder internal | 10.193 19 0.02
rotation

Elbow flexion 11.50 19 0.000
Wrist flexion 13.43 19 0.330
Wrist extension 7.190 19 0.09
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Finger flexion 12.360 19 0.05

Finger extension 9.918 19 0.102

In this table shows the paired t test of range of motion of upper limb in control
group.20 patients were participated in this control group. First coloum shows the
variables 2" coloum shows the t score , 3 rd coloum shows the score of df 4" coloum
shows the value of p to determine level of significancy . From this table we shows
that all the movement of the upper which | selected to test for range of motion .In
shoulder flexion p value is 0.07 that determine that it is insignificant.In shoulder
extension p value is 0.02 which is significant and shoulder abduction and adductions p
value is 0.01 and 0.04 both movement are significant. Shoulder external rotation p
value is 0.06 which is in significant.In shoulder internal rotation p value is 0.02
which is significant.elbow flexion p value 0.000 which is highly significant . In finger
flexion p value is 0.05 which is significant. Wrist flexion,wrist extension and finger
extension p value is .330,0.09,.102 which is insignificant.

Comparisons between control and experimental group in upper limb

function
variables t df P value
Arat grasp 18.24 19 0.000
Arat grip 13.45 19 0.000
Arat pinch 21.56 19 0.000
Arat gross 10.384 19 0.000
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In action arm research test measures upper limb function like grasping, griping, pinch
and the gross motor function . In paired t test in experimental group grasp, grip, pinch

and gross motor p value is 0.000 that’s means it is highly significant.

variables t df P value
Arat grasp 19.222 19 0.001
Arat grip 23.43 19 0.01
Arat pinch 22.76 19 0.04
Arat gross motor 13.272 19 0.01

In this table it shows the paired t test of action arm research test to measure
improvement of upper limb function in control group . In the paired t test grasp p
value 0.001 which is significant, grip p value is 0.01 whish also is significant. In arat
pinch p value is 0.04 which is significant and arat gross p value is 0.01 which also

significant.
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Comparisons between control and experimental group in activity of

daily living
Variable t df P value
Barthel index 2.2 19 0.01

In experimental group Barthel index p value 0.01 which is significant.

Variables t df P value

Barthel index 2.22 19 0.08

In this table it shows that paired t test of Barthel index in control group and in this test

p value is 0.08 which is not significant.

Basically my research topic is effectiveness of scapular stabilization exercise to
improve upper limb function in stroke patients . To measure the effectiveness of
scapular stabilization exercise by choose some objectives and set the scale and tools
on the basis of the objectives. | had taken goniometer tools to measure the range of
motion,action arm tools to measure the upper limb function and Barthel index scale

to measure the activity of daily living.

.Researcher had taken pre and post test before after intervention. For the analysis
researcher had taken independent t test and paired t test because my data is continuous
data . In independent t test in range of motion researcher had shown compare between
before and after range of motion . In that case most of the movement of the upper
limb are insignificant .Very few movement like shoulder internal rotation,elbow
flexion and finger .Here mean control and mean experiment are different in every
movement . Mean experiment are much more higher than mean control in
independent t test. As like in shoulder flexion post test mean control is 82 and mean
experiment is 95.There are difference between 13. On the other hand post test mean
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control and experiment are much more higher then pre test mean control and mean

experiment.

In independent t test researcher had shown the compare between pre test and post test
of arat test. Without pinch pretest other pretest were insignificant and post test of
grasp, grip, pinch are significant where as the gross motor are insignificant. Barthel

index in independent are significant.

In paired t test researcher had shown the difference between control and experimental
group. In paired t test control group shoulder flexion p value is 0.07 and in experiment
group p value is 0.01 . It is interpreted that shoulder flexion in experimental group is
significant. In shoulder extension both group p value is 0.02 both group is significant.
In shoulder abduction in both group p value is 0.01 .1t is interpreted that shoulder

abduction is both group is significant.

Shoulder adduction is both group p value 0.4 which both are same and interpreted that
both group is equally significant. In control group shoulder external rotation p value is
0.03 which is significant and the the control group shoulder external rotation p value
is 0.06 which is not significant so it is interpreted that shoulder external rotation in
experiment group is significant. In shoulder internal rotation in experiment group p
value is 0.000 and in control group p value is 0.02 and it is interpreted that shoulder
internal rotation is much more significant in experimental group. In elbow flexion
both group p value is 0.000 which is highly significant in both group . In finger
flexion in experimental group p value 0.000 and control group p value is 0.05 so it is
interpreted that finger flexion is much more significant in experimental group. In both

group wrist flexion, wrist extension and finger extension is not significant.

In arat test all the variables ( grasp ,grip ,pinch and gross motor) in experimental
group is highly significant where as in control group grasp p value is 0.001 ,grip p
value is 0.01, pinch value is 0.04 and gross motor p value is 0.01 which all is

significant but experimental group is higher significant rate than control group.

In Barthel index experiment group p value is 0.01 and control group p value 0.08 . So
it is interpreted that Barthel index is moderate significant in experiment group and not
significant in control group. In experiment group shoulder abduction, internal rotation

, elbow flexion and finger flexion p value is 0.000 which is highly significant .
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CHAPTER:V DISCUSSION

The research title is effectiveness of scapular stabilization exercise to improve upper
function in stroke patients.40 patients were taken in this research . 20 patients in
control group and 20 patients in experimental group . In experimental group patients
has taken new 3 exercise with conventional physiotherapy and the control group has
taken conventional therapy.12 session has given to the patients in 8 weeks and the

therapy was given by the physiotherapist.

In experimental group n=20 and the mean age is 51.05 and the minimum age in the
experimental group is 35 and the maximum age is 75 and 40 to 60 years person(
n=12) mostly affected in stroke in this research. In control group n= 20 and the mean
age is 50.50 and the minimum age is 32 and the maximum age is 72 and as like the

experimental group in between 40 to 60 years person mostly affected .

In sex in 40 patients 31 person are male and 9 person are female and the percentage is
male is 77% and the female is 23%. So it is interpreted that male are highly affected
in stroke in female. In total 40 patients 34 patients has ischemic stroke and 6 patients
has hemorrhagic stroke and the percentage is 85% is ischemic stroke and 15% is
hemorrhagic stroke. In occupation in total 40 patients 1 patients was teacher,5
patients were farmer, 9 patients were emigrants,16 patients were service holder and 1
person were labor most of the person were living in the rural areas. In total 40 patients
25 patients had high blood pressure, 8 patients had diabetes meleitus,5 patients had
heart disease and 1 patients has PLID(Prolapse lumber inter vertebral disease). In this
research | had found most of the stroke patients had high blood pressure ,few has
diabetes mellites and few has heart disease and 1 has other disease and most of the
person had taken drugs for their comorbidities. In this research | had found duration
of stroke one and half to six month in 22 patients out of 40 patients . six months to

one year in 10 patients and rest of 8 patients one to more than one years.

In this research to find out effectiveness researcher had chosen three scale and tools
on the basis of the objectives. The test are Goniometer to measure the range of motion
upper limb, action arm research test to find out the improvement of upper limb

function and Barthel index to measure activity of daily living and for the analysis
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researcher had used independent t test and paired t test. In independent t test here
compare between pre and post test . In independent t test in range of motion most of
the variables are not significant like shoulder flexion, shoulder extension ,shoulder
abduction, shoulder adduction, shoulder external rotation, wrist flexion, wrist
extension, finger extension where as the elbow flexion, shoulder internal rotation and

finger flexion p value is 0.01, 0.05 and 0.05 which is significant.

In independent t test in arat the variables like grasp, grip, pinch p value is 0.05, 0.02
and 0.05 which is significant on the other hand gross motor p value is 0.08 which is
not significant . In Barthel index p value is 0.02 which is also significant. In paired t
test researcher had done where compare between control and experimental group. In
experimental group shoulder flexion 0.01 and the control group shoulder flexion is
0.07 . So the shoulder flexion in experimental group is significant. Shoulder extension
in both group p value is 0.02 which are same and significant. Shoulder abduction,
internal rotation, elbow flexion, finger flexion all the variables p value is 0.000 which
are highly significant where as in control group elbow flexion is highly significant
and internal rotation p value is 0.02, abduction is 0.01 and finger flexion p value is
0.05 all are significant but experiment group significant level is very high. Shoulder
adduction is significant in both group but shoulder external rotation is significant in
experiment group but not significant in control group. Wrist flexion, wrist extension

and finger extension is not significant in both group.

In arat test in experiment group all the variables is highly significant where in control
group arat test variables grasp p value is 0.001, grip 0.01,arat pinch 0.04 and arat
gross motor 0.01 which all significant but experiment group significant level much
higher. In Barthel in index in experiment group p value 0.01 where as control group p

value 0.08 which is significant in experiment group.

Han et al. conduct a study and found that age mean in experimental group 53.40 and
control group is 52.70 where as this study researcher had found mean age is
experimental is 51.30 and control group is 50.50 which is nearly similar. Song et al.
2013 conduct a study and he found that in 11 patients in his 8 were male and 3 were
female in percentage 72% were male and 28% were female where as my study in 40

patients 31(77%) male and 9 (23%) were female which is nearly similar.
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Gunarathne et al. conduct a study in Pakistan and found that ischemic stroke 66.66%
occurs and hemorrhagic stroke 33.34% occurs and in this study the percentage of
ischemic stroke is 85% and hemorrhagic stroke is 15% which is not similar.
Gunarathne et al. also added that patients who have hypertension and diabetes
mellites have higher change to affect in stroke. He found that 70% stroke patients
have high blood pressure and 10% to 15% have diabetes mellites disease. In this study
62 % stroke patient had high blood pressure and 20 % is diabetes mellites disease

which is quite similar to this study.

Song et al. conduct a study and suggest that scapular stabilization exercise can
improve the function of the paretic upper extremity of individuals with chronic stroke.
However, scapular stabilization exercise did not affect basic daily activities. In this
study researcher had found that scapular stabilization exercise improve the upper limb
function and the p value of arat test is less than 0.05 which is similar to the song et al.
study but also found the improvement in activity of daily living which is not similar to

song et al. study.

Hardwick et al. conduct a study and suggested that strength training for the
glenohumeral and scapulothoracic regions improves the functionality of the paretic
upper extremities which is similar to my research but harwrick et al. also found that
there is no improvement in range of motion but researcher found the improvement in

both group and experiment group are more significant.

Young et al. conduct a study and found that stretching and stabilization exercise
improve the upper limb function rather than traditional physiotherapy exercise and my

study are similar to this study.

Yang et al. conduct a study scapular protraction exercise improve griping and
function of upper limb and increase the muscle activation surrounding the shoulder
joint where as my study in experimental group gripping is highly significant and also
improve the upper limb function.

Han et al. conduct a study in 33 patients in 3 groups and found that improve the upper
limb function and the p value of arat test in experimental group is less than 0.05 and
the Barthel index p value is more than 0.05 which is not significant. In my study arat

test p value is in experimental group is less than 0.05 and it is significant and it is
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similar to the han et al. study but Barthel index in this study is significant which is not

similar.

Park et al. conduct a case study and found that scapular stabilization exercise improve
the muscle strength and function of upper limb in stroke patients which is similar to
this study. Shah et al conduct a study in 37 patients and found that scapular taping is
effective in improving stability of the scapula and also in improving functional motor
performance in hemiplegic upper extremity in recovering hemiplegic patients along

with traditional physiotherapeutic exercises.
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Limitations of the study :

. In this research researcher had limited tools like action arm research tools and
goniometer so that researcher had faced some difficulties . On the other hand
researcher did not get enough time for this study and location is crp savar only.
Sometimes patients had fever and other post stroke complication so that therapy did
not continue fluently . In neurology unit of crp all the physiotherapist were not the
same skillful so that’s it might effects in results. In crp patients sometimes did not get
sedeule for taken their therapy so sometimes they did not maintain the regularity.
Very few patients stop therapy for their personal reason and got back crp after few

days later, so this case did not maintain continuity of therapy.
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CHAPTER:VI Conclusion and Recommendation

Conclusion

The result of this study had shown the effectiveness of scapular stabilization exercise
to improve upper limb function in stroke patients alone with conventional
physiotherapy. It was a single blinded randomized control trial. In this study total 40
patients were participate and selected on the basis of inclusion and exclusion criteria .
Patients were randomly selected in control and experimental group and each group
had 20 patients. In control group patients had taken conventional therapy and the
experimental group patients had taken 3 new exercise which is not practiced before in
crp with conventional therapy . Both group had taken 12 session in 8 weeks . After
the treatment in both group found that in range of motion of upper limb very few
movement are is not significant but rest of movement are significant and p < 0.05 . In
control group range of motion half of movement of upper limb is not significant but
rest of movement is significant . So it is interpreted that range of motion improvement
in experimental group and control group but experimental group is more significant
than control group. In experimental group Barthel index test p < 0.05 which is
significant and the control group Barthel index p >0.05 which is not significant. So it
is interpreted that activity of daily living has improved in experimental group . In
experimental group action arm research test p=0.000 which is highly significant and
control group p < 0.05 which is also significant.so it is interpreted that upper limb
function has improved in both group but improvement is higher in experimental group
than control group. The study had shown that scapular stabilization exercise improve
range of motion of upper limb, function of upper limb and also improve activity of

daily living of the patients.

50




Recommendation

In this study it had shown that effectiveness of scapular stabilization exercise to
improve upper function, range of motion and activity of daily living. In this study tone
was the major problem during treatment time and the researcher did not show any
impact of exercise on tone of upper limb. In future research of this study
recommended that to work on this area and find out relation between in exercise and
tone. In this study sample size were small and area was savar crp. It is recommended
that in this future study to do the large population and increase the study area . In this
study researcher has limited tools to asses the patient and faced problem during
research and the this research is single blinded research. In future study it will be
recommended that ensure enough tools during the research and to do the double and
triple blinded research. In this study all physiotherapists who were participate in this
research were not same skillful . So it will be recommended that to focuses in this
area in further study this type of research. In this study did not focuses about muscle
strength of upper limb so | will strongly recommended that focuses on the muscle

strength of upper limb and find the relation between exercise and muscle strength.
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APPENDIX

Consent Form

(Please read out to the participants)
Assalmu alaikum!

| am Arnob Datta, a student of the B.Sc. in Physiotherapy course, Session 2017-2018,
at Bangladesh Health Profession Institute, under the Faculty of Medicine, University
of Dhaka. I must complete a thesis to earn my B.Sc. in physiotherapy degree. My
thesis title is “Effectiveness of scapular stabilization exercise to improve upper limb
function in stroke patients”. The study aims to investigate the efficacy of scapular
stabilization exercises for stroke patients' rehabilitation of upper limb functions. In
order to ask you some questions about this thesis, | will meet with you twice: once
before the intervention and again after completion. I am assuring you that the
treatment provided to you would not cause any damage. Besides, physiotherapists will
provide the treatments. The information you provide will be kept confidential and will
only be used for thesis purposes. You have the right to terminate your participation at
any time. Moreover, if you feel uncomfortable answering any question you can skip
that question. The questionnaire will take 20 to 30 minutes to fill up. Please give me
the correct answers to the questions and enable the data collector to evaluate your
health. Contact my supervisor if you have any questions. Farjana Sharmin Lecturer of
BHPI, Consultant & OPD in charge Department of Physiotherapy, BHPI, CRP . If

you would kindly give your consent, we can start.
0 Yes (1 No

Thank you for your participation as well as the information.

Participant’s signature...................
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Questionnaire (English)

Title: “Effectiveness of Scapular Stabilization exercise to Improve Upper limb

function in stroke patients”

Patient Information

Patient Id:

Date of interview:

Name of the participant

Code:
Address: Vill: Post Office:
Upzilla: zilla:
Phone Number:
1.
2.

Part-1: Socio-demographic Information

QN Questions Categories of response Code of response
1.1 Age Age in years
1.2 Sex 1. Male. 2. Female.
1.3 Marital status 1. Married. 2. Unmrried.
14 Level of Education
1.5 Religion of practice 1. Islam 2. Hinduism
3. Christianity 4. Buddhism
1.6 Place of residence 1. Rural 2. Semi-Urban 3.
Urban
1.7 Occupation
1.8 Family Type 1. Joint 2. Nuclear
1.8 Number of family Total number of family
members members
1.9 Number of earning Total number of earners
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members

1.10 The average income | Average total income in taka
of the family per month
1.11 The average The average total expense in
expenditure for taka per month
treatment
1.12 General Health of the 1. Good 2. Fair 3. Poor
participant
Part 2: Information about patients' comorbidities
Questions Categories of Response Code of response
2.1 Type of stroke 1. Ischemic 2. Hemorrhagic
2.2 Time frame for the How many days/months/years
stroke? ago did you have the last
stroke?
2.3 Do you suffer from | 1. Stroke 2. Diabetes mellitus
any of these 3. High blood pressure 4. Heart
conditions? (Answer | disease 5. Other related
may be multiple) diseases (Specify)........c........
2.4 Do you take any 1. Yes 2.NO

medicine for these

conditions?

Part-3: Range of motion of affected limbs: ROM was measured by

Goniometer
QN Joint Movement Range
3.1 Soulder Flexion
3.2 Extension
3.3 Abduction
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3.4 Adduction
35 External Rotation
3.6 Internal Rotation
3.7 Elbow Flexion

3.8 Extension

3.9 Wrist Flexion
3.10 Extension
3.11 Fingers Flexion
3.12 Extension

Part-4:Upper Extremity Motor performances (coordination,

dexterity, and functioning) are measured by Action Research Arm

Test.

Four subsets of arm function are evaluated, (grasp, grip, pinch, and gross

movement)each with a series of items and arranged in order of decreasing difficulty,

with the most difficult task examined first, followed by the least difficult task. The

patient is required to pick up each item and is rated according to the following

0=Can perform no part of the test

1=Perform test partially.

2=Complete the test, but takes an abnormally long time or has difficulty.

3=Perform the test normally.

Instructions:

>

If the subject passes the first, no more need to be administered and he scores
top marks for that subset.

If the subject fails the first and fails the second, he scores zero, and again no
more tests need to be performed on that subject

Otherwise, be needed to complete all tasks within the subject.

Subset Item Score
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Grasp

1. Block, wood, 10-cm cube

(if score=3, total=18 and proceed to
grip)

Pick up a 10 cm block

2. Block, wood, 2.5 cm cube

(if score=0, total=0 and proceed to
grip)

Pick up a 2.5 cm block

3. Block, wood, 5 cm cube

4. Block, wood, 7.5 cm cube diameter
5. Ball(cricket), 7.5-cm diameter

6. Stone 10 x 2.5 x 1cm

Subtotal

/18

Grip

1. pour water from glass to glass
(if score=3,total=12 and proceed to
pinch)
2. Tube 2.25 cm
(if score=0, total=0 and proceed to
pinch
3. Tubelcmx 16 cm

4 Washer(3.5 cm diameter) over bolt

Subtotal

/112

Pinch

1. Ball bearing, 6 mm, 3rd finger, and
thumb (if score=3, total=18 and
proceed to gross movement)

2. Marble, 1.5cm, index finger, and
thumb (If score=0, total=0 and proceed
to gross movement)

3. Ball bearing, 2nd finger, and thumb
4. Ball bearing, 1st finger, and thumb
5. Marble, 3rd finger, and thumb
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6. Marble, 2nd finger and thumb /18

Subtotal

Gross

movement

1. place hand behind the head

(if score =3, total=9 and finish or if
score=0,total=0 and finish)

2. Place hand on top of the head

3. Hand to mouth

Subtotal /9

Part-5: Activities of daily living are assessed by Barthel

Index

Choose the scoring points for the statement that most closely corresponds to

the patient’s current level of ability for each of the following 10 items. Record

actual, not potential, functioning. Information can be obtain from the patient’s

self report, from a separate party who is familiar with the patient’s abilities

(Such as a relatives), or from observation.

Activity Score

FEEDING
0 = Unable

5 = Needs help cutting, spreading
butter, etc., or requires modified diet
10 = Independent

BATHING

0 = Dependent
5 =Independent (or in shower)

GROOMING

0 = Needs to help with personal care
5 = Independent
face/hair/teeth/shaving (implements

provided)
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DRESSING

0 = Dependent

5 = Needs help but can do about half
unaided

10 = Independent (including buttons,
zips, laces, etc.)

BOWELS

0 =Incontinent (or needs to be given
enemas)

5 = Occasional accident

10 = Continent

BLADDER

0 =Incontinent, or catheterized and
unable to manage alone

5 = Occasional accident

10 = Continent

TOILET USE

0 = Dependent

5 = Needs some help, but can do
something alone

10 =Independent (on and off, dressing,

wiping)

TRANSFERS (BED TO CHAIR
AND BACK)

0 = Unable, no sitting balance

5 = Major help (one or two people,
physical), can sit

10 = Minor help (verbal or physical)
15 = Independent

MOBILITY (ON LEVEL
SURFACES)

0 = Immobile or < 50 yards

5 = Wheelchair independent, including
corners, >50

yards

10 = Walks with help of one person
(verbal or

physical)> 50 yards

15 = Independent (but may use any
aid; for example,

stick)> 50 yards

STAIRS

0 = Unable

5 = Needs help (verbal, physical,
carrying aid)

10 = Independent

Total(0-100)
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{6l IO o QP ZAPEOS (RUZBIR)

weicsninn | 3aNGladesh Health Professions Institute (BHPI)

na:ssmsmnwn | (The Academic Institute of WRP) iR o
----- Ref "'-..................................................--------------..........................
i CRP/BHPIIRB/03/2023/703 Date. 13/03/2023
To

Amob Daua

I}.Sc. n l’hysimhcmpy.

Session: 2017-2018, DU Reg. No: 8643
BHPI, CRp, Savar, Dhaka- 1343, Bangladesh

Subject: Approval of the dissertation proposa

| “Effectiveness of Scapular Stabiliz
Improv

ation Exercise to
¢ Upper Limb Function in Stroke Patients™- by cthics committee.

Dear
Arnob Datta

Congratulations,

The Institutional Review Board (IRB) of BHPI has reviewed and discussed your application to conduct
the above-mentioned dissertation, with yourself, as the Principal Farjana Sharmin Lecturer of BHPI,
Consultant & OPD in charge Department of Physiotherapy, BHPI, CRP as dissertation supervisor. The
following documents have been reviewed and approved:

Sr. No. Name of the Documents

1 Dissertation Proposal
2 Questionnaire (English and Bengali version)
3

Informed sheet and consent form

The purpose of the study is to find out the effectiveness of scapular stabilization exercise 10 improve
upper limb function in stroke patients. Should there any interpretation, typo, spelling, grammatical
mistakes in the title, it 1s the responsibilities of the investigator. Since the study involves questionnaire
and intervention that takes maximum 30 minutes and have no likelihood of any harm 1o the participants.

The members of the Ethics committee approved the study to be conducted in the presented form at the
meeting held at 09:00 AM on January 9, 2023 at BHPI, 34" IRB Meeting.
A

The institutional Ethics committee expects to be informed about the progress of the study, any changes
occurring in the course of the study, any revision in the protocol and patient information or informed
consent and%bc provided a copy of the final report. This Ethics committee is working accordance to

Nuremberg Code I‘)QZ,/World Medical Association Declaration of Helsinki, 1964 - 2013 and other
applicable regulation. -

Best regards,

.
’

kalibonaen /

Muhammad Millat Hossain
Associate Professor, Dept. of Rehabilitation Science

Member Secretary, Institutional Review Board (IRB) BHPI,
CRP, Savar, Dhaka-1343, Bangladesh

fraraf>. o184, WT8TE, VISL. Yok s T | o
CRP Chapain, Savar, Dhaly "",‘. [} an:
E-mas

e CRIATEN: 4bY 03980 oany
W’z,.\mnlc 88 0173005964
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Date' 19™ February 2023

The Chainman

Institutional Review Board (IRB)

Bangladesh Health Professions Institute (BHPI),CRP.
Savar, Dhaka-134,Bangladesh.

Subject: Application for review and ethical approval.

Dear sir,

With due respect, | am Amob Datta, student of B Sc. in physiotherapy program at Bangladesh
Health Professions Institute (BHPI) the academic institute of Centre for the Rehabilitation of the
Paralysed (CRP) under the Faculty of Medicine,University of Dhaka.As per the course
curriculum, I have to conduct a dissertation entitled “Effectiveness of Scapular Stabilization
exercise to improve the upper limb function in stroke patients” under the supervision of

Fajana Sharmin Lecturer of BHPLConsultant & OPD in charge Department of
Physiotherapy, BHPI,CRP.

The purpose of the study is to explore the effectiveness of scapular setting to improve the upper
limb function in the stroke patients. The study involvesscapular stabilization exercise and face-
to-face interview by using semi-structured questionnaire to explore the effectiveness of the
exercise at CRP, Savar, that may take 30 minutes per session. Data collectors will
receiveinformed consent from all participants andthe collected data will be kept confidential.

Therefore, I look forward to having your kind approval for the dissertation proposal and to start
data collection. [ can also assure you that I will maintain all the requirements for study.

Sincerely, Dissertation presentation date: 9" January,2023
Arcnok Datto o

A}l;nob Datta ™ Head, Department of Physiotherapy,

4™ Year B.Sc. in Physiotherapy -

Session: 2017-2018 Student ID: 112170388 Md. Shoflqu! Isiam

Associate Prolesso’ § Head

{ of Physiotherapy

BHPI, CRP, Savar, Dhaka-1343, Bangladesh

'B):\g;:‘s:\':«(\‘:n"r Ur essions instiule ;8;3\
i i i 11 Saval, Uhaka-
Recommendation from the dissertation supervisor CRP, Chapaii.. >4
fo Show gt
Farjana Sharmin
Lecturer of BHPI

Consultant & OPD In-charge
Department of Physiotherapy
BHPI,CRP,Savar,Dhaka
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Date 10 Apeil 2000

To

Head

Department of Physiotherapy

Centre for the Rehabilitation of the Paralyzed (CRP)

Through: Head, Department of Physiotherapy, BHPI

Subject: Prayer for seeking permission to collect data for conducting a research project.

Sir,

With due respect and humble submission to state that | am Arnob Datta, a student of 4th year B. Sc. in
Physiotherapy at Bangladesh Health Professions Institute (BHPI). The Ethical Committee has approveq
my research project entitled: “Effectiveness of scapular Stabilization Exercise to Improve Uppe
Limb Function in Stroke Patients” under the supervision of Farjana Sharmin Lecturer of BHPI

Consultant & OPD in charge Departme
is a partial fulfillment of the requireme

for my research project from the Department of Physiotherapy at CRP. So, I need your kind permissior

for data collection at the Neurology uni
of the study will not be harmful to the p

nt of Physiotherapy,

BHPI, CRP. Conducting this research projec|

nt for the degree of

t of CRP at Savar,
articipants,

B.Sc. in Physiotherapy. I want to collect daty

Dhaka. 1 would like to assure you that anythiny

I, therefore, pray and hope that your honor would be
permission for data collection and oblige thereby.

Sincerely

Armole Datta

Amob Datta
4%-year B.Sc. in Physiotherapy

Class Roll: 22
Session: 2017-18
Bangladesh Health Professions Institute (BHPI)

(An academic institution of CRP)
Chapain, CRP, Savar, Dhaka-1343

kind enough to grant my application and give me
& &
L o
A&W o 0,99
1) Q
@O o
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10042023
oo

hotiqul lstam

i« Professor & V-
w.&lopml-... toof Physiotherap,
m\‘w‘. w“ "-"fﬂl"l"i' M ane
eV ‘\\.. P, Chapne Savar, Dnhaka 1342
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