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ABSTRACT

Purpose: The purpose of the study is to explore the effect of Unstable Surface
Training along with Conventional therapy on walking ability of chronic stroke
patients. Objectives: To identify the effect of Unstable Surface Training along with
Conventional therapy on walking ability in chronic stroke patients. Methodology:
Single blinded; Randomized controlled trial study was used in this study. Total 12
chronic stroke patients were listed from Neurology and Stroke rehabilitation unit of
CRP, Savar, Dhaka. The subjects of the experimental group performed Unstable
Surface Training (UST), 15 minutes in a session along with conventional therapy and
the control group received only conventional therapy. All subjects were evaluated
with a 10-meter walk test. Results: The finding of the study was carried out by using
unrelated t-test, Microsoft Excel Worksheet 2013 and scientific calculator to compare
the experimental group and control group and analysed by interpreting the probability
level of significance of t value. The result was not found to be significant for t value at
probability level 0.05 but it has grater improvement over control group. Conclusion:
The study concluded as Unstable Surface Training exercises are not statistically
effective to improve walking ability of chronic stroke patients but clinically greater

improvement was found by observing mean differences.

Key words: Stroke, Walking ability, Unstable Surface Training, Conventional

therapy.




CHAPTER-I INTRODUCTION

1.1 Background

Stroke is the third leading cause of death in Bangladesh. The prevalence of stroke in
Bangladesh is 0.3% (Islam et al., 2013). The incidence of stroke increases day by day
and in many developing countries, the incidence is rising because of adaptation of
unhealthy life style and lack of awareness (Siddiqui et al., 2012). In 2007, the overall
mortality rate from stroke was 273 000, which makes stroke the third-leading cause of
death in the United States (Summers et al., 2009). With an estimated 700,000
Americans experiencing a new or recurrent stroke each year and more than 1 million
Americans with stroke report difficulties with basic activities of daily living (ADL)
due to their stroke, and many also experience significant difficulty with mobility
(Rosamond et al., 2007). According to the World Health Organization, 15 million
people suffer stroke worldwide each year (Taylor, 2010). 5 million die and another 5
million are permanently disabled among the 15 million stroke people every year
(Engstrom et al., 2001).

Stroke is defined by WHO as a rapidly developed clinical signs of focal disturbance
of cerebral function lasting for more than 24 hours or leading to death without any
apparent cause other than vascular origin (Hossain et al., 2011). Stroke is a clinical
syndrome divided into two broad categories that define its pathophysiology:
Ischaemic strokes are caused by either cerebral thrombosis or embolism and account
for 50%-85% of all strokes worldwide and Haemorrhagic strokes are caused by
subarachnoid haemorrhage or intra-cerebral haemorrhage and account for 1%-7% and

7%-27% respectively of all strokes worldwide (Feigin et al., 2009).

The ability to walk in stroke patients can be affected by various neurological deficits.
These include impaired neuromuscular control, altered sensation, neglect (i.e. failure
to respond to stimuli on the affected side) and visual deficits, thus increasing the risk

for falls leading to subsequent injuries (Bouyok et al., 2006).



Walking ability may also provide some protective effects against secondary
complications common after a stroke such as osteoporosis and heart disease (Pang et
al., 2005).

Initially after stroke, two thirds of individuals are not able to walk or require
assistance to walk and after three months, one third of individuals who experience a

stroke still require assistance or are not able to walk (Jorgensen et al., 1995).

Although 60% of the stroke survivors recover independent walking after 3 months,
several have continuing problem with mobility due to impaired balance, motor

weakness and decreased walking velocities (Jaffe et al., 2004).

At the time of admission for rehabilitation, 51 % of subjects had no walking function
and another 12 % needed assistance in ambulation. After rehabilitation, only 18 % of
the participants still had no walking function, and 11 % required assistance. Those
who are independent walkers, however, have usually an abnormal walking pattern and

they are slow compared to healthy subjects (Titianova et al., 2003).

Speed, distance and stability of gait are very important components for the ADL
(Activity of Daily Living) in stroke patients (Dobkin et al., 2004). Decrease in gait
cycle, speed, standing phase and swing phase of affected side is distinctively shown in
stroke patients (Mauritz et al., 2002). Although some patients can recover their gait
function, many stroke patients still have not only the disability of decreased gait speed
and endurance but also the limitation in independent transfer in home and society
(Chen & Patten, 2006). The gait speed of stroke patients was a third of normal adults,
gait speed after 6 month of onset and stroke patients could perform 40% of gait
distance comparing with normal adults (Pohl et al., 2004). The improvement and
recovery of gait in stroke patients are closely related to the back-to-work and society
(Eich et al., 2004). Consequentially, the recovery of balance and gait function of stoke
patients becomes the important goal of rehabilitation (Werner et al., 2002).

Hemiparesis is one of the most common impairments after stroke and contributes
significantly to reduced gait performance and retraining of locomotor skills in order
to improve gait performance is therefore one of the main components in stroke
rehabilitation (Flansbjer et al., 2005).



Post-stroke hemiplegic gait is a mixture of deviations and compensatory motion
dictated by residual functions, and thus each patient must be examined and his/her
unique gait pattern identified and documented. Walking dysfunction is common in
neurologically impaired individuals, arising not only from the impairments associated
with the lesion but also from secondary cardiovascular and musculoskeletal
consequences of disuse and physical inactivity. Muscle weakness and paralysis, poor
motor control and soft tissue contracture are major contributors to walking
dysfunction after stroke (Balaban & Tak, 2014).

The recovery of walking ability is one of the most relevant functional targets after a
stroke, but this goal is generally obtained by only 50-60% of patients (Teasell et al.,
2003). To improve the walking ability various studies have been conducted, as
recovery of walking ability is a rehabilitation goal for most stroke patients (Borel et
al., 2011). Only up to 74% of chronic stroke survivors regain sufficient walking
ability to walk outside their homes (Van de Port et al., 2008).

Post-stroke physical rehabilitation interventions have been used to reduce pain and
spasticity, as well as to increase range of motion (ROM), muscle force, mobility,
walking ability, functional status, physical fitness, and quality of life (Goljar et al.,
2010).

Walking is an indispensable element for their self-reliance in hemiplegia patients that
will make them independent from others when they perform daily living activities and
is something that must be emphasized in treatment processes for these patients (Kim,
2006). Walking and balance in stroke patients ability are very closely related.
Therefore, walking training is considered to greatly affect the locomotion of stroke
patients (Bohannon et al., 1995).

As balance problems are common after stroke and treatment of balance continues to

be standard of care in stroke rehabilitation (Goljar et al., 2010).

Balance ability is an important factor for independent walking in stroke patients (Lee
et al., 2014). Numerous interventions have been devised to improve balance, such as
unstable surface training (UST), balance training, and virtual reality programs

(Kawanabe et al., 2007). Unstable surface training (UST) has been proven to improve



the strength, proprioception, and balance ability of the lower extremity (Verhagen et
al., 2005).

Restoration of normal movements of the trunk, pelvis, and lower extremity, and
improved weight bearing on the affected side while walking, are some of the most
important goals of stroke rehabilitation (Roth & Harvey, 2000).

A large amount of gait training for rehabilitation of acute and sub-acute phase of
stroke has suggested that there is potential for improvement, but the research of gait

rehabilitation during the chronic phase of stroke is inconclusive (Peurala, 2005).

Balance training exercises along with conventional therapeutic interventions are
required for improving patients sensory-motor ability and postural stability (static and

dynamic), thus preventing falls and promoting safe ambulation (Smania et al., 2011).

It has been reported that only a small proportion can walk with sufficient ability to
function effectively within the community and many people returning home after
stroke rehabilitation walk at average speeds that are insufficient to cross the street
safely or even to walk safely in the community (Yang et al., 2007). It is important to
identify treatment approaches that maximize community ambulation and
understanding the impairments that primarily determine walking ability of individuals
with stroke will help with the development of effective gait training strategies (Hsu et
al., 2003). The common impairments, muscle strength, motor control, and balance

appear to have the strongest relation with walking (Kim et al., 2003).

Conventional gait training has focused on part-practice of components of gait in
preparation for walking. It includes Symmetrical weight bearing training, weight
shifting, stepping training, heel strike, single leg standing, push off / Calf rise
(Balaban et al., 2014).

Followed by Traditional approaches to stroke recovery have a focus on
neurofacilitation or neurodevelopmental techniques (NDT), Bobath techniques (Eng
et al., 2007).

Exercise therapy, in the form of task-oriented exercise programs, are now recognized
as a new strategy to improve the functional status of chronic stroke patients following

several weeks of functional training have shown significant improvements in



functional mobility, walking speed and endurance and in clinical measures of balance
(Dean et al., 2000). Gait deficit could be classified on the basis of walking speed
(Titianova et al., 2003).

Balancing on unstable surfaces will lead to heightened proprioception when the foot is
on solid surfaces during normal activities (Schilling et al., 2009).

Balaban et al. (2014) suggested that unstable surface (foam) is useful for improving

balance stability and also useful in balance training to prevent falls after stroke.

Bang et al. (2014) reported that Unstable Surface Training (UST) with treadmill
training is a useful intervention for improving dynamic balance and walking

endurance.



1.2 Rationale

Most of the studies that have been conducted about the effects of Unstable
surface Training (UST) on balance ability but a little is known about the
effects of UST on lower extremity function, especially walking performance
for independent living in chronic stroke patients. Therefore, the purpose of this
study is to investigate that UST influences walking ability along with
conventional therapy in chronic stroke patients.

Unstable Surface Training (UST) in particular has been proven to improve the
strength, proprioception, balance ability and weight bearing ratio of the
affected lower extremity of stroke patients, so we hypothesize that Unstable
Surface Training (UST) with conventional therapy group will show greater
improvements in 10-meter walk test compared with a control group
performing conventional therapy alone.

Unstable surface training (UST) can be an effective approach to ensure
continuous training after discharge. The UST protocol has a clinical advantage
because it is simple and easy. In addition, UST is cost-effective because of the
enhanced efficiency achieved by its use in combination with traditional
methods.

In this area there are a few researches published but no research directly
compared the two different treatment procedures nor has seen the effect of
Unstable Surface training (UST) along with conventional therapy on walking
ability in stroke patients.

The results of the study may help to guide physiotherapists to give evidence
based treatment in patient with chronic stroke patients, which will be
beneficial for both the patient with chronic stroke and for developing the field

of physiotherapy profession.



1.3 Aim of the study

The aim of this study is to determine the effect of Unstable Surface Training (UST)

along with conventional therapy on walking ability in chronic stroke patients.
1.4 Objectives of the study
General objectives

To evaluate the effect of Unstable Surface training (UST) on walking ability in

chronic stroke patients.
Specific objectives

e To identify the effect of Unstable Surface Training (UST) on walking ability
in chronic stroke patients.
e To identify the relationship of age, sex of the participants, types of stroke and

side of involvement on walking ability in chronic stroke patients.

1.5 Hypothesis

Unstable surface training along with conventional therapy is effective on walking

ability in chronic stroke patients.
(Ha>Ho).
1.6 Null hypothesis

Unstable surface training along with conventional therapy is not effective on walking

ability in chronic stroke patients.

(Ho#Ha).



1.7 List of VVariables

1.7.1 Dependent variable

>

Walking ability of stroke patient

1.7.2 Independent variables

YV V. V V V V

Unstable surface training
Conventional therapy
Age

Sex

Types of stroke

Side of involvement



1.8 Operational Definition

Stroke, Unstable surface training, Conventional therapy

1.8.1 Stroke

The World Health Organization (WHO) definition of stroke is: “rapidly developing
clinical signs of focal (or global) disturbance of cerebral function, with symptoms
lasting 24 hours or longer or leading to death, with no apparent cause other than of
vascular origin” (Hossain et al., 2011).

1.8.2 Unstable surface training

Some systemic programmed exercises performed by unstable surface such as foam
surface is called Unstable Surface Training (UST) (Destifano et al., 2009).

1.8.3 Conventional therapy

Conventional physiotherapy is a group of selected treatment techniques set by a
physiotherapist on the basis of evidence that are widely used around the world for the

treatment of specific disease (Kishner & Colby, 2007).



CHAPTER-II LITERATURE REVIEW

Stroke is the most common clinical manifestation of diseases of the cerebral blood
vessels and it is a syndrome characterized by the acute onset of a neurologic deficit
that persists for at least 24 hours, which reflects focal involvement of the central
nervous system, and is due to a disturbance of the cerebral circulation (Ali et al.,
2013).

Depending on its location, stroke can cause many permanent disorders, such like
paralysis on one side of the body and loss of speech. The clinical manifestations of
stroke are highly variable because of the complex anatomy of the brain and its
vasculature (Longo et al., 2012). Ali et al. (2013) mentioned in their article, Stroke
kills 15%-35% of its victims and causes serious disability in more adults who survive
than any other medical disease and most strokes are ischemic, but approximately 15%

of strokes are caused by subarachnoid or intra-cerebral haemorrhage.

After a stroke, the ability to control balance in the sitting and standing positions is a
fundamental skill of motor deportment for reaching autonomy in everyday activities
and the postural performance of patients soon following a stroke has been found to be
closely correlated with long-term functional improvement (Ali et al., 2013). Initial
walking function is impaired in two-thirds of the stroke population and this
impairment is the greatest contributor to post stroke functional disability (Teixeira-
Salmela et al., 2001).

Ali et al. (2013) mentioned in their study, gait disorders are systematically identified

as a greatest risk factor for falls and injury.

Eng et al. (2007) stated that improved walking ability is one of the most often stated
goals by people with stroke undergoing rehabilitation and with those individuals
living with stroke in the community. They also suggested that impairments resulting
from stroke, such as muscle weakness, incoordination, poor endurance, pain,

spasticity and poor balance lead to persistent difficulties with walking.

Gait recovery is a major objective in the rehabilitation of patients who experience

stroke. A wide range of walking ability is present after stroke that is dependent upon
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the severity of sensorimotor impairment. After stroke, 50% of patients initially are
unable to walk, 12% can walk with assistance, and 37% can walk independently. At
the end of 11 weeks of stroke rehabilitation, 18% of patients still are unable to walk,
11% can walk with assistance, and 50% can walk independently (Balaban et al.,
2014).

The primary goals of rehabilitation of people with stroke include being managed to
perform daily activities and to walk independently and rehabilitation programs for
post stroke patients mainly focus on gait training, at least for sub-acute patients (Jette
et al., 2005).

The incidence of falls is higher in community-dwelling stroke individuals than in the
general healthy elderly population (Weerdesteyn et al., 2008). The majority of falls
occur during walking which suggests that dynamic balance control during gait is an

important issue (Forster et al., 2009).

Jaffe et al. (2004) stated that 60% of the stroke survivors recover independent walking
after 3 months, several have continuing problem with mobility due to impaired

balance, motor weakness and decreased walking velocities.

Viosca et al. (2005) showed that post-stroke walking recovery was observed

throughout the first year after a stroke.

Walking ability is an important element for independent post stroke patients (Bang et
al., 2014).

Walking has been identified as one of the most important components of Activities
and Participation in the International Classification of Functioning, Disability and
Health, ICF, Core Set for Stroke (Geyh et al., 2004).

The recovery of walking ability is a rehabilitation goal for most stroke patients (Borel
etal., 2011).

Van de Port et al. (2008) suggested that although gait speed is an important
determinant of community ambulation, the ability to walk in the community is
determined by several underlying factors such as endurance, balance, and motor

function.
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Self-paced gait speed is the most common outcome measure for gait training
strategies and reflects the ability to transport the body from one place to another in a
time (Eng el al., 2007).

Perry et al. (1995) suggested that individuals with stroke who can walk at a self-paced
speed of 25m/min (~0.4 m/s) are more likely to be able to walk in the community.

The muscle strength of the lower limbs was an important factor in maintaining

walking ability in the stroke survivors (Maeda et al., 2000).

Van de Port et al. (2008) suggested that enhancing walking endurance by improving
physical condition seems to be less specific, because progressive bicycling programs

resulted in significant gains in walking endurance.

Walking ability improvement is one of the highest priorities for people living with a
stroke. Gait retraining through different types of exercise is the most common
approach to improving walking ability. Intensive mobility training which incorporates
functional strengthening, balance and aerobic exercises and practice on a variety of
walking tasks improves gait ability both in sub-acute and chronic stroke patients (Eng
et al., 2007).

Graded strength training can improve the ability to generate force, but does not
transfer to improvements in walking in both sub-acute and chronic inpatient of stroke
(Eng, 2004).

Lower-limb strengthening alone failed to show significant effects on gait speed and
walking distance (Van de Port et al., 2008).

In the study, Peurala et al. (2005) all patients over 6 months post stroke, improved
their motor performance during the 3-week gait-oriented rehabilitation. They also said
that the gait speed, dynamic balance, and motor task performance improved

irrespectively.

Michael et al. (2005) found that stroke survivors had the low levels of ambulatory
activity predicted by balance deficit severity and patients with the poorest balance will
have the lowest ambulatory activity levels. They also suggested that balance-related
interventions will improve cardiovascular fitness and ambulatory fitness of chronic

stroke patients.
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Reaching exercises performed while seated were reported to improve sitting balance,
peak vertical force on the paretic foot, and gait speed in chronic hemiplegic patients
(Dean et al., 2007).

Yang et al. (2007) showed that the dual-task—based exercise program is feasible and
beneficial for improving walking ability in subjects with chronic stroke.

Intensive gait training produced a significant improvement in life role participation in
the chronic phase after stroke (Pundik et al., 2012).

Unstable Surfaces such as foam surfaces, wobble boards, stability balls, etc. have
become popular as a training aid for increasing balance capabilities. Such unstable
surfaces reduce or effectively remove the person’s foot contact with the solid ground
(Cressey et al., 2007).

Balancing exercise on an unstable surface is more effective than on a stable surface

for improving balance ability of stroke patients (Bang et al., 2014).

The neuromuscular training program resulted in significant improvements in static

balance ability on an unstable surface (Distefano et al., 2009).

Eils & Rosenbaum (2001) suggested that exercising on an unstable surface is effective

in improving body position awareness.

Park et al. (2013) found that the sit-to-stand training on an unstable surface was more

effective than on a stable surface.

Jaeho et al. (2012) suggested that unstable surface (foam) is useful for improving

balance stability and also useful in balance training to prevent falls after stroke.

Kawnabe et al. (2007) suggested that balancing exercises on an unstable surface
sensitize the muscle spindle through gamma motor neurons, thereby improving motor

output which influences the stability of joints.

Unstable surface training increased the weight bearing ratio by more in the affected
lower limb in stroke patients (Bang et al., 2014).

13



Training on an unstable surface constantly induces reactive postural control in the
trunk muscles for balance, making muscle activity and trunk control improvement

more effective compared to training on a stable surface (Karthikbabu et al., 2011)

Onigbinde et al. (2009) obtained that enhancement of static and dynamic balance
ability resulted from training on unstable support surfaces.

Brincks & Nielsen (2012) reported that intervention studies have associated
improvements in specific gait biomechanics with improvements in walking speed

after stroke.

Training on an unstable surface was reported to be very effective in increasing

proprioceptive inputs to the neuromuscular system (Gruber and Gollhofer 2004).

Karthikbabu et al. (2011) reported improved trunk control and dynamic balance after

training stroke patients on an unstable surface for trunk control.

Shumway & Wollacott (2007) suggested that an unstable surface increases the
external swing which more effectively encourages postural alignment by forcing
faster modifications of the sensory system and motor system and also it assists in the

postural strategy of self- postural control.

Reaching exercises performed while seated were reported to improve sitting balance,
peak vertical force on the paretic foot, and gait speed in chronic hemiplegic patients
(Dean et al., 2007).

Jaeho et al. (2012) revealed that stroke patients and age-matched older adults showed
significantly higher postural control under the unstable (foam) surface conditions

compared with the solid surface conditions.

Trunk control training on an unstable surface was reported to be very effective in
increasing proprioceptive inputs to the neuromuscular system (Gruber & Gollhofer,
2004).

Eils & Rosenbaum (2001) suggested that exercising on an unstable surface is effective

in improving body position awareness.
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CHAPTER-III METHODOLOGY

3.1 Study design

The study was conducted by using Randomized Control Trail (RCT). 12 patients
conveniently selected from the outdoor patients with stroke and then 6 patients with
stroke were randomly assigned to Unstable Surface Training with conventional
physiotherapy group and 6 patients to the only conventional physiotherapy group for
this randomize control trial study. It was a single blinded study which has been

conducted at Neurology and stroke rehabilitation unit of CRP, Savar.

A pre-test (before intervention) and post-test (after intervention) was administered
with each subject of both groups to compare the walking ability before and after the

treatment.

The study is designed using an experimental design quantitative research. According
to Depoy & Gitlin (2013) the design could be shown by:

Experimental Group : R 01 X 02

Control Group : R 01 07

15



Flow-chart of the phases of Randomized Controlled Trial

Assessed for eligibility

Outdoor patients with Stroke

Conveniently selected 12 patients with Stroke

Randomly selected to Experimental or Control Group (n = 12)

Experimental Group (n1 = 6) Control Group (n2 = 6)
Unstable Surface Training along with Conventional
Conventional physiotherapy physiotherapy
Follow Up (after 8 sessions) Follow up (after 8 sessions)
Outcome analysed Outcome analysed

A flowchart for a randomized controlled trial of a treatment program including
conventional physiotherapy with Unstable Surface Training for chronic stroke

patients.
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3.2 Study area

Outdoor Neurology and Stroke Rehabilitation Unit, Department of Physiotherapy,
CRP, Savar, Dhaka-1343.

3.3 Study Population

A population refers to the entire group of people that meet the criteria set by the
researcher. The populations of this study were the chronic stroke patients being
treated at CRP.

3.4 Sample selection

A population refers to the entire group of people or items that meet the criteria set by
the researcher. The populations of this study were the stroke Patients. Subjects, who
met the inclusion criteria, were taken as sample in this study. Twelve patients with
stroke were selected by convenience sampling from outdoor Neurology and Stroke
rehabilitation unit, Department of Physiotherapy, CRP, Savar and then 6 patients with
stroke were randomly assigned to unstable surface training with conventional
physiotherapy group and 6 patients to the only conventional physiotherapy group for
this randomize control trial study. The study was a single blinded study. When the
samples were collected, the researcher randomly assigned the participants into
experimental and control group, because it improves internal validity of experimental
research. The samples were given numerical number C1, C2, C3, C4, C5 & C6 for the
control and E1, E2, E3, E4, E5 & EG6 for experimental group. Total 12 samples
included in this study, among them 6 patients were selected for the experimental
group (received unstable surface training with conventional physiotherapy) and rest 6

patients were selected for control group (conventional physiotherapy only).
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3.5 Inclusion criteria

History and clinical presentation (Hemiparesis) of stroke (first haemorrhage or
infraction).

More than 6 month post stroke.

Age 25-70 years.

Both right and left sided hemiplegic patient are included.

Both ischaemic and haemorrhagic stroke are integrated.

Can walk 10 meter independently.

Not receiving any interventions related to gait concurrently from other
institutions.

Sufficient cognition to participate in the training.

3.6 Exclusion criteria

Any comorbidity or disability other than stroke that precluded gait training.
Subjects who are not agree to complete at least eight session of physiotherapy

treatment.

Uncooperative patient.

Medically unstable patient.

The participant who participated another study at the time of this study.

3.7 Method of data collection

3.7.1 Data Collection Tool

Data collection form

Consent Form

Structured questionnaire. (Both open ended and close ended questionnaire)
Stop Watch, meter scale

Pen, Papers, Pencil
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3.7.2 Questionnaire

The questionnaire was developed under the advice and permission of the supervisor
following certain guidelines structured questionnaire (Both open ended and close

ended questionnaire) are used for data collection.
3.8 Measurement tool
3.8.1 10m walk test

10m walk test is for the measurement of gait speed performed by the patients (Van de
Port et al., 2004). The walkway was 14m long, including a 2-m section for
acceleration and a 2-m section for deceleration, and it has been used in other studies.
The participants were asked to walk in a comfortable pace and as safely as they could.
Gait speed was measured with a stop watch. The participants were asked to walk 2
times, and the average round-trip time was recorded (Bang 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 graduated physiotherapists who were qualified. Eight sessions of
treatment was provided for every subject. Twelve subjects were chosen for data
collection according to the inclusion criteria. The researcher randomly assigned all
participants into two groups and coded C1, C2, C3, C4, C5 & C6 for control group
and E1, E2, E3, E4, E5 & EG6 for experimental group for maintaining internal validity.
Experimental group received conventional physiotherapy with unstable surface
training and control group received only conventional physiotherapy. Data was
gathered through a pre-test and post-test intervention and the data was collected by
using a written questionnaire form which was formatted by the researcher. Pre-test
was performed before beginning the treatment and the walking ability were noted
with 10 m walk test questionnaire form. The same procedure was performed to take
post-test at the end of 8 sessions of treatment. The researcher collected the data both
in experimental and control group in front of four graduate qualified physiotherapists
in order to reduce the biasness. At the end of the study, specific test was performed

for statistical analysis.
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3.10 Treatment regimen
Treatment was given by graduated clinical physiotherapists who were expertized.
For control group

There were 6 participants in control group. The participants were received 8 sessions
of conventional physiotherapy in 4 weeks. They received 45 minutes of conventional
physiotherapy in every session by graduated clinical physiotherapist according to their

assessment.
Conventional treatments for both groups
+ Balance training on stable surface and tilting board
« Strengthening exercise
« Stretching exercise
« Conventional gait training-
-Symmetrical Weight bearing training
-Weight shifting
-Stepping training
-Heel strike
-Single leg standing
-Push off
» Walking over obstacles
* Up and down slopes
* Cycling

* Treadmill Training
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For experimental group

The participants of the experimental group performed Unstable Surface Training
(UST) using the method of Bang et al. (2014). The participants of the experimental
group used foam surface (Comfort 3/D, 18"x22"x3") which is covered by rexin as an

unstable surface.

There were 6 participants in experimental group. Unstable Surface Training (UST)
and conventional physiotherapies both were given by graduated clinical
physiotherapist. The participants were received 8 sessions of Unstable Surface
Training (UST) in addition with conventional physiotherapy in 4 weeks.45 minutes of

treatment in a session.

UST (Unstable surface training)

Category Components Setting

Forward reaching in a sitting position on the 10 reps
foam surface.

Maintaining a standing position on the foam

surface. 40 seconds
Squatting exercise on the foam surface.
10 reps
Exercise Marching in place on the foam surface.
40 seconds
Lifting the heels of a foot on the foam surface.
40 seconds
Forward reaching in a standing position on the 10 reps

foam surface.
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Squatting exercise on the foam surface  Marching in place on the foam surface Lifting the heels of a foot on the foam surface

Figure—1: Unstable Surface Training on Foam
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3.11 Ethical Consideration

At first Research proposal was submitted for approval to the administrative bodies of
ethical committee of CRP. Again before beginning the data collection, researcher
obtained the permission from the concerned authorities ensuring the safety of the
participants. 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. Bangladesh Medical Research
Council (BMRC) guideline and World Health Organization (WHO) Research

guideline was followed by the researcher.
3.12 Informed Consent

The researcher got signature in the consent form to participate in the study from each
subject. The participants were informed that they were completely free to decline
answering any question during the study and were free to withdraw their consent.
Withdrawal of participation from the study 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 administration of CRP.
3.13 Data analysis
The collected data has presented in ways that other research workers can understand.

The researcher had to make sense of the results. As the result came from an
experiment in this research, data analysis was done with statistical analysis. All the
collected data were analysed using Microsoft word excel 2010. Descriptive and
analytical statistics have been used to present for the data analysis. Though the data
were interval/ratio, the researcher used unrelated t-test for analysis of data (Hicks,
2009). The unrelated t-tests were used to compare differences between group means.
Data are presented as the mean and standard deviation (SD) in the analysis. A p value
is called level of significance for an experiment and p value of <0.05 was accepted as

significant.
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X1 — X3
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t =

)

Where,
X; = mean of scores from treatment group.
X, = mean of scores from control group.
(x1)2 = the square of the each individual score from treatment group totaled.
(x2)2 =the square of the each individual score from control group totaled.
(3_x1)2 = the total of the individual score from treatment group squared.
(3_x2)2 = the total of the individual score from control group squared.
n1 = number of subjects from treatment group.

n2 = number of subjects from control group.

3.14 Significant level

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

levels, the results are said to be significant (Hicks, 2009).

Calculating the degree of freedom from the formula:

Degrees of freedom (df ) = (n1 -1) + (n2-1) = (6-1) + (6-1) = 10

df .20 .10 .05 .02 .01 .001

10 | 1.372 1.812 2.228 2.764 3.169 4.587

Table-1: Level of significance for two tailed hypothesis
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CHAPTER-IV RESULTS

Twelve patients with chronic stroke were selected in this study. 6 patients in the
Unstable surface training with conventional physiotherapy group and 6 patients in the
only conventional physiotherapy group for this randomize control trial study. The
walking ability of all subjects of both experimental and control group were measured

by 10 metre walk test before and after completing treatment.

Mean age of the participants

Experimental Group Control Group

Subjects Age (Year) Subjects Age (Year)

El 26 C1 55

E2 45 C2 67

E3 42 C3 68

E4 46 C4 55

ES5 65 C5 50

E6 45 C6 55
Mean Age 49 years Mean Age 58 years

Table-2: Mean age of the participants of experimental and control group.
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Age range among the participants

Among the participants the age distribution of them were 25- 34 years aged were 8%,
35 -44 years aged were 8%, 45-54 years were 34%, 55 — 64 years aged were 25% and
65-74 years aged were 25%.

Age range of the participants

W 25-34years
W 35-44 years
W 45-54 years
W 55-64 years
W 65-74 years

Figure-2: Average age range of the participants
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Sex of the participants

12 chronic stroke patients were included as sample of the study, among them almost
66% (n=8) were male and about 34% (n=4) were female.

Male and Female ratio

H Male

= Female

Figure-3: Involvement of the sex
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Mean weight of the participants

12 chronic stroke patients were included as sample of the study

Mean age of the participants

Experimental Group Control Group
Subjects Weight (Kg) Subjects Weight (Kg)
El 69 C1 72
E2 62 C2 74
E3 65 C3 68
E4 70 C4 56
ES5 68 C5 60
E6 75 C6 72
Mean Weight 68.16 Kg Mean Weight 67 Kg

Table-3: Mean weight of the participants of experimental and control group

From the above table we found that the mean weight of the experimental group
was 68.16 kg and mean weight of the control group was 67 kg. So, there was no

significant difference between two groups.
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Occupation
The study was conducted on 12 participants of chronic stroke patients. Among them
(n=4) were businessmen, (n=3) were service holder, (n=3) were house wife, teacher

(n=1) and other (n=1) persons.

Occupation

4

3
M Businessman
M Service holder

2
= Housewife
W Teacher
W Other

1 I I

O T T T T 1

Businessman Service holder Housewife Teacher Other

Figure-4: Percentage of occupation of the participants

29



Side of involvement

12 chronic stroke patients participated in this study. Among them 50% (n=6) patients
were in experimental and 50% (n=6) patients were in control group. In experimental
group 42% (n=5) were in right side and 8% (n= 1) patient was in left sided paretic and
in control group 42% (n= 5) patients were in right and 8% (n=1) was in left sided

paretic.

Side of involvement

Experimental
Group Lt Side
8%

Control Group Lt
Side
8%

Figure-5: Percentage of the side of Involvement
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Type of Stroke

The study was conducted on 12 participants of chronic stroke patients. Among them
54% (n=7) patients were in ischemic and 46% (n=5) patients were in haemorrhagic
stroke. In experimental group 3 patients were in ischemic and 3 patients were in
haemorrhagic stroke. In control group 4 patients were in ischemic and 2 patients were
in haemorrhagic stroke.

Stroke Percentage

Figure-6: Percentage of the type of stroke among the participants
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Types of Stroke

Hemorrhagic

Ischemic

0 1 2 3 4
Ischemic Hemorrhagic
m Control 4 2
B Experimental 3 3

Figure-7: Types of stroke among the participants
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Living area

12 chronic stroke patients were included as sample of the study, among them almost
67% (n=8) lived in rural and 33% (n=4) lived in urban.

Area of living

 Rural

M Urban

Figure-8: Living area of the participants
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Educational level

Among the 12 participants 0% (n=0) participants were illiterate, 8.33% (n=1)
participants primary passed, 50% (n=6) participants were S.S.C passed, 33.33% (n=4)

participants completed H.S.C level, and only 8.33% (n=1) participant was graduate.

Educational level

w

N

[N

0 I .

Illiterate Primary S.S.C H.S.C Graduate

Figure-9: Percentage of educational level of the participants
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Duration of incidence of stroke among the participants

12 chronic stroke patients were participated in this study. In control group (n=2)
patients were 6 months post stroke, (n=1) were 7 months post stroke, (n=1) was 8
months, (n=2) were 9 months and in experimental group, (n=3) patients were 6
months post stroke, (n=2) were 7 months post stroke, (n=1) patient was 10 month post
stroke.

DURATION OF INCIDENCE OF
STROKE

m Control Group  ® Experimental group

2
1
3
2 2 0
1 1
) A

6 MONTHS 7 MONTHS 8 MONTHS 9 MONTHS 10 MONTHS

Figure-10: Duration of incidence of stroke among the participants
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Physiotherapy treatment received by the participants before the study

Among 12 participants of chronic stroke patients, 83.33% (n=10) patients received
>10 sessions, 8.33% (n=1) patient received 7-8 sessions and 8.33% (n=1) patient

received physiotherapy treatment.

Physiotherapy treatment received before
the study

8%

>10 sessions
| 7-8 sessions

| 8-9 sessions

Figure-11: Percentage of the patients who received physiotherapy treatment
before the study
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Walking ability measurement

10-metre walk test

Control group seconds
Pre-test Post test
Cl 64 54
C2 23 18
C3 47 41
C4 61 50
C5 25 20
Cé 22 19
Mean 40 seconds 34 seconds

Table-4: Mean value of 10-MWT in seconds (control group)

70
60
50
40

seconds

30
20
10

0

10-MWT in seconds

C1

C2

C4

M Pre-test

64

23

47

61

22

B Post-test

54

18

41

50

19

Figure-12: 10-MWT of the control group in seconds
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Walking ability measurement

10-metre walk test

Experimental group seconds
Pre-test Post test
El 26 15
E2 37 22
E3 56 27
E4 54 35
E5 27 17
E6 22 16
Mean 37 sec 22 sec

Table-5: Mean value of 10-MWT in seconds (experimental group)

60

50

40

30

Seconds

20

10

0

10-MWT in seconds

El

E2

E3

E4

ES

E6

W Pe-test

26

37

56

54

27

22

M Post-test

15

22

27

35

17

16

Figure-13: 10-MWT of the experimental group in seconds
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10-metre walk test in m/s

Control group m/s
Pre-test Post test
C1 0.16 0.18
Cc2 0.44 0.58
C3 0.21 0.24
C4 0.16 0.2
C5 0.4 0.49
C6 0.47 0.55
Mean 0.31 m/s 0.37 m/s

Table-6: Mean value of 10-MWT in m/s (control group)

0.7
0.6
05

© 04

€03
0.2
0.1

0

10-MWT in m/s

Cc1 Cc2 C3 c4 C5

Control Group

M Pre-test m/s M post-test m/s

Figure-14: 10-MWT in m/s (control group)
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10-metre walk test in m/s

Experimental group m/s

Pre-test Post test
El 0.39 0.69
E2 0.27 0.44
E3 0.18 0.38
E4 0.18 0.29
E5 0.37 0.61
E6 0.44 0.65

Mean 0.31 m/s 0.53m/s

Table-7: Mean value of 10-MWT in m/s (experimental group)

0.8

10-MWT in m/s

E3 E4

Experimental Group

ES

E6

M Pre-test

H Post-test

Figure-15: 10-MWT in m/s (experimental group)
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Mean difference of 10-MWT in the Control and Experimental Group

10 MWT in sec 10 MWT in m/s
Control Group Pre-test Post-test Pre-test Post-test
Mean 40 34 0.31 0.37
Mean Difference 6 sec 0.06 m/s

Table-8: Mean difference of 10-MWT in sec and m/s (control group)

10 MWT in sec 10 MWT in m/s
Experimental Group Pre-test Post-test Pre-test Post-test
Mean 37 22 0.31 0.53
Mean Difference 15 sec 0.22 m/s

Table-9: Mean difference of 10-MWT in sec and m/s (Experimental group)
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Analysis of t value:

Subject x4 X; Subject X, X3
El 0.69 0.48 Cl 0.18 0.03
E2 0.44 0.19 C2 0.58 0.34
E3 0.38 0.14 C3 0.24 0.06
E4 0.29 0.08 C4 0.2 0.04
E5 0.61 0.37 C5 0.49 0.24
E6 0.65 0.42 C6 0.55 0.30
Sx, =306 | 2 XZ =168 Sx, =224 | S X2 =101

(X x1)*=9.36 (X x2)? =5.02

n, =6 n, =6

flz%:o.sl 922:2'72“‘:0.37

Calculating the degree of freedom from the formula:

df=(ny-1)+(ny-1)=(6-1)+(6-1)=10

Now according to t formula:

t =

X1 — X3

@ﬁ_@mv+@ﬁ_@&ﬂ
Tl1 y (

e L+L)
n—1)+ M, —1) n, n

o 0.51 — 0.37
(168 -23%) + (101 -22) T
x [(3+3)
10 66
o 0.14
J1.68 —1.56 il_() 1.01-084 V033
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0.14

t =
v0.029 x+/0.34

t_014
~0.10
t =1.40
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CHAPTER-V DISCUSSION

In chronic stroke patients, improvement of walking ability has been considered an
important element for promoting social interaction and for improving quality of life
through participation in social as well as daily activities (Lord et al., 2006). This study
was conducted to evaluate the effects of Unstable Surface Training (UST) in

improving walking ability.

In this experimental study 12 patients with chronic stroke were randomly assigned to
the experimental and control group. Among them 6 patients were included in the
experimental group who received Unstable Surface Training with conventional
physiotherapy and the rest of the 6 patients were included in the control group, who
received conventional physiotherapy only. Each group received 8 sessions of
physiotherapy treatment within 4 weeks from the outdoor Neurology and stroke
rehabilitation unit of CRP, Savar for the improvement. The functional outcome was
measured by 10-MWT. Many walking tests are available to assess walking ability in
stroke survivors. Walking speed, walking distance and functional mobility
measurement is more valid test for measuring walking ability. Gait speed was
measured by 10-m walk test (10-MWT).

In this study it was found that among participants the age distribution of them were
25- 34 years aged were 8%, 35 -44 years aged were 8%, 45-54 years were 34%, 55 —
64 years aged were 25% and 65-74 years aged were 25%. The mean age for
experimental group was 45 years and control group was 58 years. Age is a factor that
provokes the test result.

It was also found that the patients who participated in this study almost 67 % of them
were male and 33% of them were female. In this study it was found that the mean
weight of the experimental group was 68.16 kilograms and the mean weight of the
control group was 67 kilograms. So, weight is not a factor that affects the result.
Among the participants 54% patients were in ischemic and 46% (n=5) patients were

in haemorrhagic stroke.
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The researcher found significant improvement of walking ability of chronic stroke
patients. In Experimental group, Mean difference of improving walking ability was
0.53 m/s which was1.4 times more than Mean difference in control group. Bang et al.
(2014) suggested that UST is an effective method for improvement of walking ability
in chronic stroke patients. In their study, they found significant differences in the
TUG and 6-MWT but could not found statistically significant difference in 10-MWT.
In this study, a small but not statistically significant improvement has been found.
Researcher found t=1.40, p is greater than 0.05 at two tail hypothesis and therefore the

result was not statistically significant.

5.1 Limitations

The study was conducted with 12 chronic stroke patients, which was a very small
number of samples in both groups and was not sufficient enough for the study to
generalize the wider population of this condition. In this study, the researcher could
not maintain external validity but maintained internal validity during data collection
due to time limitation. It was limited by the fact daily activities of the subject were not
monitored which could have influenced. Researcher only explored the effect of UST
after 8 sessions, so the long term effect of treatment was not explored in this study. In
this study, interventions were given by 4 clinical physiotherapists. So, the inter-rater
reliability was not maintained due to lack of time and patient’s availability. The
research was carried out in CRP, Savar such a small environment, so it was difficult
to keep confidential the aims of the study for blinding procedure. Therefore, single

blinding method was used in this study.
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CHAPTER-VI CONCLUSION AND RECOMENDATION

6.1 Conclusion

The results of this experimental study indicate that UST (Unstable Surface Training)
improved walking ability and suggest the applicability of UST for clinical
rehabilitation. In this study the researcher found that the Unstable Surface Training
along with conventional therapy is more effective treatment for improving walking
ability of stroke patients. Improvement of walking ability in chronic stroke patients
increases the opportunities for independent living and social activities. In this study,
the researcher suggested that UST can be an effective approach to ensure continuous
training after discharge. The UST protocol has a clinical advantage because it is
simple and easy. In addition, UST is cost-effective because of the enhanced efficiency
achieved by its use in combination with traditional methods. Therefore, the results

must be interpreted with the type of foam surface.

6.2 Recommendations

The aim of the study was to find out the effect of Unstable Surface Training among
the chronic stroke patients in improving walking ability. However, the study had some
limitations. Some steps were identified that might be taken for the better

accomplishment for further study. The main recommendations would be as follow:

e Researcher used only 12 participants as the sample of this study, in future the
sample size would be more.

e Future studies should examine the time course of changes in walking ability
during unstable surface training in larger groups of persons with chronic
stroke and should include follow-up testing.

e Researcher used only a measurement tools for walking ability that was not
sufficient, further study will be needed with more measurement tools.

e Double blinding procedure should be maintained.

¢ Interventions should be given by one physiotherapist.

e A specific protocol should be included that in which stage patient will be able

to start this exercises in the home.

46




REFERENCES

Ali, S.J., Ansari, A.N., Rahman, A., Imtiyaz, S., and Rashid, B., (2013). Post-
Stroke Hemiplegic Gait: A Review. The Pharma Innovation Journal, 3(8):36-
41.

Bayouk, J.F, Boucher, J.P., and Leroux A., (2006). Balance Training
Following Stroke: Effect of Task — Oriented Exercise with and without altered

Sensory Input. International Journal of Rehabilitation Research, 29(1):51-59.

Balaban, B., and Tok F., (2014). Gait disturbances in patients with stroke.
American Academy of Physical Medicine and Rehabilitation, 6(7):635-42.
Bang, D.H., Shin, W.S., Noh, H.J., and Song, M.S., (2014). Effect of Unstable
Surface Training on Walking Ability in Stroke Patients. Journal of Physical
Therapy Science, 26(11):1689.

Bohannon, R.W., and Leary, K.M., (1995). Standing balance and function
over the course of acute rehabilitation. Archives of Physical Medicine and
Rehabilitation, 76(11):994-996.

Borel, S., Schneider, P., and Newman, C.J., (2011). Video analysis software
increases the inter-rater reliability of video gait assessments in children with
cerebral palsy. Gait & Posture, 33(4):727-729.

Brincks, J., and Nielsen, J. F., (2012). Increased power generation in impaired
lower extremities correlated with changes in walking speeds in sub-acute
stroke patients. Clinical Biomechanics, 27(2):138-144.

Chen, G., and Patten, C., (2006). Treadmill training with harness support:
selection of parameters for individuals with post-stroke hemiparesis. Journal
of Rehabilitation Research and Development, 43(4):485.

Cressey, E.M., West, C. A., Tiberio, D. P., Kraemer, W. J., and Maresh, C.M.,
(2007). The effects of ten weeks of lower-body unstable surface training on
markers of athletic performance. The Journal of Strength & Conditioning
Research, 21(2):561-567.

Dean, C.M., Channon, E.F., and Hall, J.M., (2007). Sitting training early after
stroke improves sitting ability and quality and carries over to standing up but
not to walking: a randomised controlled trial. Australian Journal of
Physiotherapy, 53(2):97-102.

47



Dean, C.M., Mackey, F.H., and Katrak, P., (2000). Examination of shoulder
positioning after stroke: a randomised controlled pilot trial. Australian Journal
of Physiotherapy, 46(1):35-40.

Depoy, E., and Gitlin, L.N., (2013). Introduction to research: Understanding
and applying multiple strategies, 4" ed., London: Elsevier Health Sciences.
Distefano, L.J., Clark, M.A., and Padua, D.A., (2009). Evidence supporting
balance training in healthy individuals: a systemic review. The Journal of
Strength & Conditioning Research, 23(9):2718-2731.

Dobkin, B.H., Firestine, A., West, M., Saremi, K., and Woods, R., (2004).
Ankle dorsiflexion as an fMRI paradigm to assay motor control for walking
during rehabilitation. Neuroimage, 23(1):370-381.

Eich, H.J., Mach, H., Werner, C., and Hesse, S., (2004). Aerobic treadmill
plus Bobath walking training improves walking in sub-acute stroke: a
randomized controlled trial. Clinical rehabilitation, 18(6):640-651.

Eils, E., and Rosenbaum, D., (2001). A multi-station proprioceptive exercise
program in patients with ankle instability. Medicine and Science in Sports and
Exercise, 33(12):1991-1998.

Eng, J.J., and Tang, P.F., (2007). Gait training strategies to optimize walking
ability in people with stroke: a synthesis of the evidence. Expert Review of
Neurotherapeutics, 7(10):1417-1436.

Eng, J.J., (2004). Strength training in individuals with stroke. Physiotherapy
Canada, 56(4):189-201.

Engstrom, G., Jerntorp, I., Pessah-Rasmussen, H., Hedblad, B., Berglund, G.,
and Janzon, L., (2001). Geographic distribution of stroke incidence within an
urban population relations to socioeconomic circumstances and prevalence of
cardiovascular risk factors. Stroke, 32(5):1098-1103.

Feigin, V.L., Lawes, C.M., Bennett, D.A., Barker-Collo, S.L., and Parag, V.,
(2009). Worldwide stroke incidence and early case fatality reported in 56
population-based studies: a systematic review. The Lancet Neurology, 8(4):
355-369.

Flansbjer, U.B., Holmbé&ck, A.M., Downham, D., Patten, C., and Lexell, J.,
(2005). Reliability of gait performance tests in men and women with

hemiparesis after stroke. Journal of Rehabilitation Medicine: official Journal

48



of the UEMS European Board of Physical and Rehabilitation
Medicine, 37(2):75-82.

Forster, A., and Young, J., (1995). Incidence and consequences of falls due to
stroke: a systematic inquiry. British Medical Journal, 311(6997):83-86.

Geyh, S., Cieza, A., Schouten, J., Dickson, H., Frommelt, P., Omar, Z., and
Stucki, G., (2004). ICF Core Sets for stroke. Journal of Rehabilitation
Medicine, 36:135-141.

Goljar, N., Burger, H., Rudolf, M., and Stanonik, 1., (2010). Improving
balance in subacute stroke patients: a randomized controlled
study. International Journal of Rehabilitation Research, 33(3):205-210.
Gruber, M., and Gollhofer, A., (2004). Impact of sensorimotor training on the
rate of force development and neural activation. European Journal of Applied
Physiology, 92(1-2):98-105.

Hicks, C. M., (2009). Research methods for clinical therapists: applied project
design and analysis, 5™ Ed., Philadelphia: Elsevier Health Sciences.

Hossain, A.M., Ahmed, N.U., Rahman, M., Islam, M.R., Sadhya, G., and
Fatema, K., (2011). Analysis of socio-demographic and clinical factors
associated with hospitalized stroke patients of Bangladesh. Faridpur Medical
College Journal, 6(1):19-23.

Hsu, A.L., Tang, P.F., and Jan, M.H., (2003). Analysis of impairments
influencing gait velocity and asymmetry of hemiplegic patients after mild to
moderate stroke. Archives of Physical Medicine and
Rehabilitation, 84(8):1185-1193.

Islam, M., Moniruzzaman, M., Khalil, M., Basri, R., Alam, M.K., Loo, K.W.,
and Gan, S.H., (2013). Burden of stroke in Bangladesh. International Journal
of Stroke, 8(3):211-213.

Jaffe, D.L., Brown, D.A., Pierson-Carey, C.D., Buckley, E.L., and Lew, H.L.,
(2004). Stepping over obstacles to improve walking in individuals with post-
stroke hemiplegia. Journal of Rehabilitation Research and Development,
41(3):283-292.

Jette, D.U., Latham, N.K., Smout, R.J., Gassaway, J., Slavin, M.D., and Horn,
S.D., (2005). Physical therapy interventions for patients with stroke in
inpatient rehabilitation facilities. Physical Therapy, 85(3):238-248.

49



Jorgensen, H.S., Nakayama, H., Raaschou, H.O., and Olsen, T.S., (1995).
Recovery of walking function in stroke patients: the Copenhagen Stroke
Study. Archives of Physical Medicine and Rehabilitation, 76(1):27-32.
Karthikbabu, S., Nayak, A., Vijayakumar, K., Misri, Z.K., Suresh, B.V.,
Ganesan, S., and Joshua, A.M., (2011). Comparison of physio ball and plinth
trunk exercises regimens on trunk control and functional balance in patients
with acute stroke: a pilot randomized controlled trial. Clinical Rehabilitation,
25(8):709-7109.

Kawanabe, K., Kawashima, A., Sashimoto, I., Takeda, T., Sato, Y., and
Iwamoto, J., (2007). Effect of whole-body vibration exercise and muscle
strengthening, balance, and walking exercises on walking ability in the
elderly. The Keio Journal of Medicine, 56(1):28-33.

Kim, C.M., and Eng, J.J., (2003). The relationship of lower-extremity muscle
torque to locomotor performance in people with stroke. Physical
Therapy, 83(1):49-57.

Kim, Y.S., (2006). Muscle activation patterns of stair gait in hemiparetic
patients using surface electromyography. Journal of Adapted Physical Therapy
Act, 14(2):1-15.

Kishner, C., and Colby, L.A., (2007). Therapeutic exercise foundations and
technique, 5th ed., Philadelphia: Davis Plus.

Lee, K.J., Lee, M.M., Shin, D.C., Shin, S.H., and Song, C.H., (2014). The
effects of a balance exercise program for enhancement of gait function on
temporal and spatial gait parameters in young people with intellectual
disabilities. Journal of Physical Therapy Science, 26(4):513.

Lee, O.A., and Ogunmakin, O.S., (2006). The Effect of Exercise Training on
Balance ability Patients with Post Stroke Hemiplegia. International Journal of
Therapeutic Rehabilitation, 13(2):318 — 22.

Longo, D.L., Kasper, D.L., Jameson, J.L., Fauci, A.S., Hauser, S.L., and
Loscalzo, J., (2012). Harrison's principles of Internal Medicine, 18th Ed, New
York, McGraw-Hill Companies.

50



Maeda, A., Yuasa, T., Nakamura, K., Higuchi, S., and Motohashi, Y., (2000).
Physical performance tests after stroke: reliability and validity. American
Journal of Physical Medicine & Rehabilitation, 79(6):519-525.

Mauritz, K.H., (2002). Gait training in hemiplegia. European Journal of
Neurology, 9(s1): 23-29.

Michael, K.M., Allen, J.K., and Macko, R.F., (2005). Reduced ambulatory
activity after stroke: the role of balance, gait, and cardiovascular fitness.
Archives of Physical Medicine and Rehabilitation, 86(8):1552-1556.
Onigbinde, A.T., Awotidebe, T., and Awosika, H., (2009). Effect of 6 weeks
wobble board exercises on static and dynamic balance of stroke survivors.
Technology and Health Care, 17(5):387-392.

Pang, M.Y., Eng, J.J., Dawson, A. S., McKay, H.A., and Harris, J.E., (2005).
A Community-Based Fitness and Mobility Exercise Program for Older Adults
with Chronic Stroke: A Randomized, Controlled Trial. Journal of the
American Geriatrics Society, 53(10):1667-1674.

Park, J., Woo. Y., and Park, S., (2013). Effects of Sit-to-Stand Training on
Unstable Surface on Balance in Subject with Stroke. Journal of Physical
Therapy, Koria, 20(3):01-08.

Perry, J., Garrett, M., Gronley, J.K., and Mulroy, S. J., (1995). Classification
of walking handicap in the stroke population. Stroke, 26(6):982-989.

Peurala, S.H., (2005). Rehabilitation of gait in chronic stroke patients.
University of Kuopio.

Peurala, S.H., Tarkka, I.M., Pitkdnen, K., and Sivenius, J., (2005). The
effectiveness of body weight-supported gait training and floor walking in
patients with chronic stroke. Archives of Physical Medicine and
Rehabilitation, 86(8):1557-1564.

Pohl, P.S., Perera, S., Duncan, P.W., Maletsky, R., Whitman, R., and
Studenski, S., (2004). Gains in distance walking in a 3-month follow-up post
stroke: What changes? Neurorehabilitation and Neural Repair, 18(1):30-36.
Pundik, S., Holcomb, J., McCabe, J., and Daly, J.J., (2012). Enhanced life-role
participation in response to comprehensive gait training in chronic stroke
survivors. Disability and Rehabilitation, 34(26):2264-2271.

51



Rosamond, W., Flegal K., and Friday, G., (2007). Heart disease and stroke
statistics—2007 update: a report from the American Heart Association
Statistics Committee and Stroke Statistics Subcommittee. Circulation, 115:69—
171.

Roth, E.J., and Harvey, R.L., (2000). Rehabilitation of stroke syndromes.
Physical Medicine and Rehabilitation. 2nd ed., Philadelphia, Pa: WB
Saunders, 1117-1163.

Schilling, B.K., Falvo, M.J., Karlage, R.E., Weiss, L.W., Lohnes, C.A., and
Chiu, L.Z., (2009). Effects of unstable surface training on measures of balance
in older adults. The Journal of Strength & Conditioning Research, 23(4):1211-
1216.

Shumway-Cook, A., and Woollacott, M.H., (2007). Motor control: translating
research into clinical practice, 3" ed., Philadelphia : Saunders.

Siddiqui, M.R., Islam, Q.T., Haque, M.A., Igbal, M.J., Hossain, A., Rahman,
Y.U., and Sazzad, A.A., (2012). Electrolytes Status in Different Type of Acute
Stroke Patients and Their Correlation with Some Common Clinical
Presentation. Journal of Medicine, 13(2):133-137.

Smania, N., Picelli, A., Geroin, C., lanes, P., Marchina, E.L., Zenorini, A., and
Gandolgi, M., (2011). Balance and gait rehabilitation in patients with
Parkinson’s disease. Diagnosis and Treatment of Parkinson’s Disease,
12(3):141-182.

Summers, D., Leonard, A., Wentworth, D., Saver, J.L., Simpson, J., Spilker, J.
A., and Mitchell, P.H., (2009). Comprehensive overview of nursing and
interdisciplinary care of the acute ischemic stroke patient scientific statement
from the American Heart Association. Stroke, 40(8):2911-2944.

Taylor, C.F., (2010). Stroke India, http//sancd.org/uploads/pdf/factsheet
Stroke.pdf.

Teasell, R.W., Bhogal, S.K., Foley, N.C., and Speechley, M.R., (2003). Gait
retraining post stroke. Topics in Stroke Rehabilitation, 10(2):34-65.
Teixeira-Salmela, L.F., Nadeau, S., Mcbride, I., and Olney, S.J., (2001).
Effects of muscle strengthening and physical conditioning training on
temporal, kinematic and Kkinetic variables during gait in chronic stroke
survivors. Journal of Rehabilitation Medicine, 33(2):53-60.

52



Titianova, E.B., Pitkanen, K., Paakkonen, A., Sivenius, J., and Tarkka, .M.,
(2003). Gait characteristics and functional ambulation profile in patients with
chronic unilateral stroke. American Journal of Physical Medicine &
Rehabilitation, 82(10):778-786.

Van de Port, I.G., Kwakkel, G., and Lindeman, E., (2008). Community
ambulation in patients with chronic stroke: how is it related to gait speed?
Journal of Rehabilitation Medicine, 40(1):23-27.

Verhagen, E., Bobbert, M., Inklaar, M., van Kalken, M., van der Beek, A.,
Bouter, L., and van Mechelen, W., (2005). The effect of a balance training
programme on centre of pressure excursion in one-leg stance. Clinical
Biomechanics, 20(10):1094-1100.

Viosca, E., Lafuente, R., Martinez, J.L., Almagro, P.L., Gracia, A., and
Gonzélez, C., (2005). Walking recovery after an acute stroke: assessment with
a new functional classification and the Barthel Index. Archives of Physical
Medicine and Rehabilitation, 86(6):1239-1244.

Weerdesteyn, V., de Niet, M., Van Duijnhoven, H.J., Cho, A., and Geurts, M.
D. (2008). Falls in individuals with stroke. Differences, 33(1):36.

Werner, C., Von Frankenberg, S., Treig, T., Konrad, M., and Hesse, S.,
(2002). Treadmill Training with Partial Body Weight Support and an
Electromechanical Gait Trainer for Restoration of Gait in Sub-acute Stroke
Patients A Randomized Crossover Study. Stroke, 33(12):2895-2901.

WHO MONICA Project Principal Investigators., (1988). The World Health
Organization MONICA Project (monitoring trends and determinants in
cardiovascular disease): a major international collaboration. Journal of
Clinical Epidemiology, 41(2):105-114.

Yang, Y.R.,, Wang, R.Y., Chen, Y.C., and Kao, M.J., (2007). Dual-task
exercise improves walking ability in chronic stroke: a randomized controlled
trial. Archives of Physical Medicine and Rehabilitation, 88(10):1236-1240.

53



APPENDIX-I

Verbal Consent Form

Title: Effect of Unstable Surface Training along with Conventional therapy on
Walking Ability in chronic Stroke Patients

Assalamualaikum\ Namashker,

| am Md. Hasanuzzaman, the 4th year B.Sc. (Hon’s) in Physiotherapy student of
Bangladesh Health Professions Institute (BHPI) under Medicine faculty of University
of Dhaka. To obtain my Bachelor degree, | shall have to conduct a research and it is a
part of my study. The participants are requested to participate in the study after
reading the following. My research title is “Effect of Unstable Surface Training
along with Conventional therapy on Walking Ability in chronic Stroke Patients”.
Through this study | will find the effect of unstable surface training along with
conventional therapy on walking ability of stroke patients. If I can complete the study
successfully, the patients may get the benefits of improve neurology outdoor
physiotherapy service. To implement my research project, | need to collect data from
the musculoskeletal patients. Therefore, you could be one of my valuable subjects for
my study.

I am committed that the study will not pose any harm or risk to you. You have the
absolute right to withdraw or discontinue at any time without any hesitation or risk. |
will keep all the information confidential which | obtained from you and personal
identification of the participant would not be published anywhere. If you have any
query about the study, you may contact with the researcher Md. Hasanuzzaman or
supervisor Muhammad Millat Hossain, Lecturer in physiotherapy department, BHPI,
CRP, Savar, Dhaka-1343. Do you have any questions before | start?

So, may | have your consent to proceed with the interview?

=Yes = No

Signature of the participant & Date.................ccovviiiiiini.
Signature of the researcher & Date..............c.ocooeviiiiia

Signature of the witness & Date............c.coooviiiiiiiiinn.



Ny Efesa

faae: Jefe (@FE T IFRET AFTeTTd S (@) a7 OF  afieEa
TS e @ig I FHeF OFF JeId|

ST SRS \ FAFIH,

oI Gz e, 8 FX Ol fTERmEEE (fEh SeEwm oifie aRAeeT (@Y
THIT 3606 (fFa3EPerR) a7 [Rasfy Ffewafy e a3 =@l s
FNEIF GF IET & 9F6 STEFN Fq© @ A} 967 INE INI@T 930
AT TARIFAGE RS TOE T TEITT IRTAREF Ty SN FAT 2|
AT RN FrEes * gefe (@ W I9RT AFTeaNT 9 (@) a9
TF A SRS (I (@ 26 SHeld OFF T8 | A2 SIEFAE ST
QAN CEF @Nmg IR TN OFF T @B Yo I9R_F AfEFean
O ((®) 97 OUF ISR FEFINel & (@9 FAE (BB FAQ | OE
TN TOFOE CH Iqe TEE fAogars IRfFer FEswamf oaE serm
@ TIPS @A ANE RN T IFIRA FAF SN, @ENEE IW (V@
T WIT FAI TFOE | Foad, A AT INIGT SN TAAG ORI
T® SE|

iy FferFEfeda (F,ANE STERITT AN (F Fho I SFed [F5W 2@ JI=T==F
@ @ 24 1 §[F =OR (@ @ T @@ 9 & (FF TSR AEHH
ARl AN gfesfedam (T A TP J[fesTe NAEIIT (P18 IFH FAT 3@
qN, NE O GIFRT T 7@ IMm @I TE A @FE TR NF o
AT SERITF  NEEF (T INGEE O¥F] A Erem fime o R,
ToFe, HASwEMT e, [a3sfenE, g, e, oFr-sese a @R
FA© MET BF FAF AT AR F @ I AT ?

afy & 8% Fae =fF ?

55



APPENDIX-I1

Questionnaire

Title: Effect of Unstable Surface Training along with Conventional therapy on
Walking Ability in chronic Stroke Patients

Questionnaire (English)
Section-1: Subjective Information

This questionnaire is developed to assessment of walking ability of chronic stroke
patients and this section will be filled by physiotherapist using a black coloured ball
pen.

Code:

Patient’s ID: Date of test:
1. Socio-demographic information:
1.1 Patient’s name:
1.2 Address:
Village/House no- Thana-
Post office- District-
Mobile:
1.3 Age: ......... years

1.4 Sex: (Tick [J which is appropriate)

= Male = Female

1.5 What is your marital status? (Tick [ which is appropriate)

= Married = Unmarried

= Widow = Divorced
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1.6 Weight: ........... Kg

1.7 Paretic side: (Tick [1 which is appropriate)

(1= Right [0 = Left
1.8 Occupation:

1.9 Diagnosis:
1.10 Type of stroke: (Tick [J which is appropriate)
= Ischemic = Haemorrhagic
1.11 Duration of incidence of stroke: ............... months

1.12 Do you have any carer? (Tick [J which is appropriate)
'=Yes =No

1.13 Living area: (Tick [1 which is appropriate)

| = Rural = Urban = Hill tracks

1.14 What is your educational level? (Tick (1 which is appropriate)
= Illiterate = Primary =S8.S.C

I=H.S.C = Graduate = Masters and above

1.15 How long you have received physiotherapy treatment? (Tick [ which is
appropriate)

| = 1-2 session = 3-4 session = 5-6 session = 7-8 session

|= 8-9 session => 10 session
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Section-2 (Measurement of walking ability)

This questionnaire is designed for assessment of walking ability of chronic stroke
patients. Many measures can be used to assess the walking progress of stroke
patients, but the measurement of gait speed is particularly useful .To measure the
walking ability 10-meter walk test will be used. The most commonly used gait
speed test is 10-meter timed walk (L0MTW). This section of questionnaire will be

filled by the physiotherapist using a black colored ball pen.
10- Meter walk test

Tilson et al.(2010). describe the 10-Meter walk test procedure in the following
method.

Procedure:
Description: The 10-Meter Walk Test is a measure of gait speed.

Equipment: Digital stopwatch, masking tape, measuring tape, quiet hallway or
open space at least 14 m long

Note: The participant should be wearing flat shoes or shoes with a heel less than
12 inch.

1. A measured course indoors is established with a length of 14 m. Lines are
drawn with tape at 0, 2, 12, and 14 m.

2. With the participant seated, measure the participant’s resting heart rate and

blood pressure. Do not start the test if the participant’s blood pressure is 180/100

mm Hg or his or her heart rate is greater than 100 bpm or 80% of predicted

maximum heart rate (estimated as 220- age).

3. Give the participant the following information: “You are going to walk a
distance of about 40 feet. We will repeat this distance 2 times. Both times will be

completed at your comfortable pace. Do you have any questions?”’

4. Have the participant proceed to the start line (O m). Before the first trial, tell the
participant, “You are going to walk at a comfortable pace to the chair. (Use

appropriate descriptor of chair/location as needed but do not refer to the tape on
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the floor.) Continue walking until I saw ‘STOP.” The start command will be
‘Ready and go.’”

5. When you and the participant are ready, say, “Ready and Go.”” If the
participant starts too early, have him or her start again.

6. Start the stopwatch when the participant’s first foot crosses the plane of the 2-m
line, and stops the stopwatch when the participant’s first foot crosses the plane of
the 12-m line. Have the participant continue walking until he or she reaches the
chair after the 14-m line.

7. Record the time (in seconds to the hundredths) it took for the participant to

walk the 10-m distance between the 2-m line and the 12-m line.
8. Have the participant rest, if needed, in the chair at the 14-m line.

9. The participant is going to repeat the exact same procedure as described above
at a “comfortable pace,” except he or she will be walking from the 14-m line to
the 0-m line. Start the stopwatch at the 12-m line, and stop the stopwatch at the 2-

m line.

10. Record the time (in seconds to the hundredths) for the second trial at a
“comfortable pace.” The participant can rest, if needed, in the chair at the 0-m

line.
11. Take the average measurement of 1% and 2"! measurement of walking.

12. Immediately take the participant’s pulse and blood pressure when he or she is

sitting in the chair.
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10 meter walk test

Code:
Patient’s ID: Date of
test:
2.1 Patient’s name:
2.2 Age: .......... years
2.3 Sex: (Tick [ which is appropriate)
| = Male = Female
2.4 Blood pressure:
2.5 Heart rate:
2.6 Measurement of 10-meter walk test:
10-meter walk test Pre-test Post-test
(m/s)
1t time walk
measurement
2nd time walk
measurement

Average measurement

Date: ...l

Signature of Examiner
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Analysis of t value:

APPENDIX-I11: Calculating the t-test

Af

Subject X1 Subject Xy
El 0.69 0.48 Cl 0.18 0.03
E2 0.44 0.19 C2 0.58 0.34
E3 0.38 0.14 C3 0.24 0.06
E4 0.29 0.08 C4 0.2 0.04
E5 0.61 0.37 C5 0.49 0.24
E6 0.65 0.42 C6 0.55 0.30
2x; =3.06 | YX{ =1.68 Yx, =224 | ¥ X5 =1.01
X x,)%=9.36 X x,)% =5.02
n, =6 n,=6
% =22 =051 %, === 0.37
Calculating the degree of freedom from the formula:
df=(n;-1)+(n,-1)=(6-1)+(6-1)=10
Now according to t formula:
b= X1 — X3
2 2
T N (EE
(m—D+m,—1) ny Ny
L 0.51 —0.37
9.36 5.02
(1.68—=2) + (1.01-25%) . (1 N 1)
10 6 6

61




0.14

\/1.68 —1.56 Iro 101084 JO3a

t =

. 0.14
~ /0.029 x 034

L 0.14
©0.10

t=1.40
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11" March, 2015 A i
JC

Head b ??‘60 (p’f‘ M
Department of Physiotherapy U,//v W

Centre for the Rehabilitation of the Paralyzed (CRP) 5 ?”J S
CRP-Chapain, Savar, Dhaka-1343 N
Through: Head, Department of Physiotherapy, BHPI i W

Subject: Seeking permission for data collection to conduct my research project.

Sir,

With due respect and humble submission to state that I am Md. Hasanuzzaman, student of 4™
year B.Sc. in Physiotherapy at Bangladesh Health Professions Institute (BHPI). The Ethical
Committee has approved my research title on “Effect of Unstable Surface Training along
with conventional therapy on Walking Ability in chronic Stroke patients” under the
supervision of Muhammad Millat Hossain, Lecturer in Physiotherapy department, BHPI.
Conducting this research project is partial fulfillment of the requirement for the degree of
B.Sc. in Physiotherapy. I want to collect research data for my research project at Neurology
and Stroke rehabilitation unit, CRP, Savar. So, I need permission for data collection from
Neurology and Stroke rehabilitation unit. I would like to assure that anything of my study
will not be harmful for the participants.

I, therefore, pray and hope that you would be kind enough to grant my application and give

me the permission for data collection and oblige thereby. - \C7

¢

AN

Yours faithfully
Hasanu zzommom
=02 - 15

........................

Md. Hasanuzzaman

4™ year B.Sctin Physiotherapy

Session: 2009-2010

Bangladesh Health Professions Institute (BHPI)
(An academic Institution of CRP)
CRP-Chapain, Savar, Dhaka- 1343.
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