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ABSTRACT

Purpose: The purpose of this study was to test the hypothesis “BAPS training with
conventional physiotherapy is better than only conventional physiotherapy for
improve balance in stroke patients”. Objectives: To identify the effect of
Biomechanical Ankle Platform System (BAPS) training for improving balance in
stroke patients. Also to explore the commonly affected age group, affected side, type

of stroke and gender group of people who were more affected. Methodology: Single
blinded; Randomized controlled trial study was used in this study. The data were

collected by simple random sampling procedure by using a structural mixed type of
questionnaire. 20 stroke patients with balance problem were listed from Neurology
outdoor at physiotherapy department of CRP (Savar). After that 10 patients were
randomly assigned to BAPS training exercises with conventional physiotherapy group
and 10 patients to the only conventional physiotherapy group for this study. Berg
Balance Scale (BBS) was used to measure the Balance level of the patients. Results:
Data was analyzed by using Mann Whitney “U” test and Microsoft Mac Excel
Worksheet 2011 was used to decorate data according to BBS scale. After observing
pre-test and post-test score the significant improvement wasn’t found. P-value was >
0.05. Improvements were not statistically significant. But according to mean
difference this study has found greater improvement over control group. Conclusions:
Biomechanical Ankle Platform System training exercises along with conventional
therapy are more effective than conventional therapy alone to improve balance of

stroke patients.

Keywords: Stroke patient, Balance in stroke patient, BAPS Training, Conventional

Physiotherapy.



CHAPTER-I INTRODUCTION

1.1 Background

Bangladesh is the most densely populated developing country in the world. Stroke is
the third most common cause of death and adult disability in Bangladesh.
Bangladesh’s mortality rate due to stroke is 84 in the world based on WHO ranks.
And overall prevalence for stroke is 0-30% (Islam et al., 2012).

Stroke is the synonym of cerebrovascular accident (CVA), rapid loss of brain function
due to a disturbance of blood supply to the brain. It is the most common cause of
death and neurological disability in the world's adult population. Based on World
Health Organization (WHO), “Stroke is a rapidly developed clinical sign of focal
disturbance of cerebral function of presumed vascular origin and of more than 24-
hours duration” (Stokes, 1989). This definition does not include ‘transient ischemic
attacks’. Transient Ischemic Attacks (TIA) are episodes of stroke symptoms that last
only temporarily; the standard definition of duration is <24 h, but most TIAs last <1 h.
The standard definition of TIA requires that all neurologic signs and symptoms
resolve within 24 h regardless of whether there is imaging evidence of new permanent
brain injury; stroke has occurred if the neurologic signs and symptoms last for >24 h
(Braunwald et al., 2003). It is the most frequent clinical manifestation of diseases of
the cerebral blood vessels (Boon et al., 1999). The clinical manifestations of stroke
are highly variable because of the complex anatomy of the brain and its vasculature
(Boon et al., 1999). A stroke is a brain attack, or a CVA is a sudden death of brain

cause by a lack of supply in oxygen to the brain.

According to the WHO, approximately 15 million people suffer a stroke worldwide
each year, among them nearly six million die and another five million are left

permanently disabled (Eijk et al., 2010). Stroke results in more disability than death.

Cerebrovascular diseases contain most common and devastating disorders: ischemic
stroke, hemorrhagic stroke, and cerebrovascular anomalies such as intracranial

aneurysms and arteriovenous malformations (AVMs).



There are 2 main types of stroke- Ischemic & Hemorrhagic.

Ischemic stroke or cerebral infarct (80% of strokes) is the effect of a blockage or a
reduction of blood flow in artery which delivers brain. It could happen either
completely blocks the blood vessel (clot), or buildup of plaque inside the arteries that

defeat of blood flow in the narrow vessel often due to cholesterol.

Hemorrhagic stroke is the rupture of an artery with in the brain affecting an
intracerebral hemorrhage (15% of strokes) or AVM involving sub arachnoid

hemorrhage (5% of strokes) or to the rupture of aneurysm (Braunwald et al., 2003).

Risk factors of stroke can be divided into two factors. They are modifiable and non-
modifiable factor. Non- modifiable factors are; age, gender (male > female, except in
the very young and very old), race (Afro-Caribbean > Asian > European), heredity,
previous vascular event, e.g. myocardial infarction, stroke or peripheral embolism,
high fibrinogen and modifiable factors are; high blood pressure, heart disease (atrial
fibrillation, heart failure, endocarditis), diabetes mellitus, hyperlipidaemia, smoking,
excess alcohol consumption, polycythaemia, oral contraceptives, social deprivation
(Boon et al., 1999). The most important modifiable risk factors for stroke are

hypertension and atrial fibrillation.

As the affected area of the brain cannot work that might result in hemiparesis or
hemiplegia, an inability to understand or formulate speech (aphasia), or hemianopia
(Donnan et al., 2008). Hemiparesis is the most common neurological deficit afterward
stroke. Hemiparetic stroke patients normally represent balance disorders (Harris et al.,
2005). Balance is a complex motor skill that depends on interactions between multiple
sensorimotor processes and environmental and functional contexts. Balance or
postural stability is the ability to maintain a position and react to a perpetuating force
(Roth et al., 2006). Many physiological components of the human body allow us to
perform such reactions. Of most importance regarding maintaining balance is
proprioception: the ability to sense the position of a joint or body part in motion
(Brown, Miller, & Eason, 2006). Several types of sensory receptors located
throughout the skin, muscles, joint capsules, and ligaments give the body its ability to
recognize both internal and external environmental changes within each joint and

ultimately lead to improvements in balance (Riemann & Lephart, 2002). Balance is



essential to all functional activities during sitting and standing (Eser et al., 2008).
Proprioception is produced through the simultaneous actions of the vestibular, visual,
and sensorimotor systems, each of which plays a significant role in maintaining
postural stability. Of most concern in enhancing proprioception are the functions of
the sensorimotor system. Encompassing the sensory, motor, and central integration
and processing components involved in maintaining joint homeostasis during bodily
movements, the sensorimotor system includes the information received through nerve
receptors located in ligaments, joint capsules, cartilage, friction, and the bony
geometry involved in each joint’s structure. Mechanoreceptors are specialized sensory
receptors responsible for quantitatively transducing the mechanical events occurring
in their host tissues into neural signals (Riemann & Lephart, 2002). Those that are
responsible for proprioception are generally located in joint muscles, tendons,
ligaments, and capsules while pressure sensitive receptors are located in the fascia and
skin (Riemann & Lephart, 2002). Impaired balance is a main reason of locomotors
disability afterward stroke (Rode et al., 1997). Moreover, impaired postural control is
a main characteristic of the mobility problems in stroke patients that caused by a
complex interplay of motor, sensory, and cognitive impairments (Laufer et al., 2000).
In hemiplegia patients, the lower extremity of the affected side supports only 25 to
43% of the patient’s body weight in standing postures, leading to asymmetric
postures. The specific causes of balance disorders in hemi paretic patients after stroke
can be various (Chang & Gung, 2000). Balance can be affected in various ways which
include joint motion limitation, weakness, altered muscular tone, (Oliviera et al.,
2008) sensory deficits, (Bayouk et al., 2006) anomalous postural reactions (Hammer
et al., 2008) and cognitive problems, neurological deficits, vestibular deficits, (Tyson
& Connell, 2009) loss of sensation, visual defects, proprioceptive defects, co-
ordination defecits, loss of attention (Chun et al., 2002). Difficulties in determining
individual causes of balance impairment and disability are related to the diverse
mechanisms involved. A significant positive correlation between strength or lower-
limb control and balance disability was found in studies (Niam et al., 1999). Niam et
al. (1999) & Keenan et al. (1984) found a positive relationship between balance
disability and sensation (as measured by ankle proprioception). In this study Niam et
al. (1999) & Bohannon, (1989) failed to find a relationship between age, sex, or side
of stroke and balance disability. The another study has indicated that weakness and

sensation have the most impact on balance (De Haart et al., 2004).
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The physical management process aims to maximize functional ability and prevent
secondary complications to enable the patient to resume all aspects of life in his or her

own environment (Braunwald et al., 2003).

As balance problems are common after stroke and treatment of balance continues to
be standard of care in stroke rehabilitation (Goljar et al., 2010). The physiotherapist
plays a major role in the physical management of stroke using skills acquired during
education and professional development, to identify and manage problems of stroke

using scientific principles (Carr & Shepherd, 2003).

There are many researches done about improving balance in stroke patients. Most of
the work done regarding balance training in stroke subjects has focused on task-
oriented activities and training under varied sensory input and found them to be

effective.

Studies have also compared the effect of stable and unstable surfaces on balance in
stroke subjects and found that balance training on unstable surfaces is more effective
in improving static and dynamic balance. There has not been any study till to evaluate
the effectiveness of balance training program through BAPS training, which is
specific for stroke subjects who have difficulty in standing. The BAPS has been
shown to improve lower extremity proprioception, strength and coordination;
therefore, with BAPS training, it is possible to increase postural control and balance
(Soderberg et al., 1991.The BAPS consists of a reversible platform, five
hemispherical attachments, weight rods and weights and a storage rack. One of five
differently sized half spheres can be manually attached to the surface of the platform
to adjust the maximal tilt angle. The five levels challenge subjects to keep single-leg
postural control while maintaining a steady stance or performing various range of

motion exercises (Lee et al., 2008).



1.2 Rationale

Bangladesh is the most densely populated developing country in the world. Stroke is
the third most common cause of death and adult disability in Bangladesh (Islam et al.,
2012). Balance problems are common after stroke and it is challenging to improve
balance in stroke patient. The physiotherapists play a major role in the physical
management of stroke and manage problems of stroke using scientific principles (Carr
& Shepherd, 2003). Many work done regarding balance training in stroke subjects.
But there has not been any study till date investigating the effect of BAPS training for
improving balance, which is specific for stroke subjects. The purpose of the study was
to test the hypothesis “BAPS training with conventional physiotherapy is better than

only conventional physiotherapy for improve balance in stroke patients.

BAPS board is more proprioceptive because it has a reversible platform, five
hemispherical attachments, weight rods and weights as well as a storage rack. There
are five different sizes of half spheres which are manually attached on surface of
platform to adjust the maximal tilt angle. The five levels of challenging the subjects to
keep single-leg postural control while maintaining a steady stance or performing
various range-of-motion exercises with their functional ankle instability (FAI) limb
(Lee et al., 2008). BAPS training help to improve balance, which is essential for
functional activity. It also may help to improve the balance, proprioception,
stretching, strengthening the lower leg and ankle (Soderberg et al., 1991). BAPS
improve postural stability by increasing balance, proprioception and strengthen
muscle. So, BAPS training exercise could be included as evidence based treatment for

stroke patients.



1.3 Hypothesis

BAPS training with conventional physiotherapy is better than only conventional

physiotherapy for the improvement of balance in stroke patient.
1.4 Null hypothesis

BAPS training with conventional physiotherapy is no more effective than only

conventional physiotherapy for the improvement of balance in stroke patient.
1.5 Objective
1.5.a General objective

To identify the effect of Biomechanical Ankle Platform System (BAPS) training to

improve balance in stroke patients.
1.5.b Specific objective

To evaluate the effect of Biomechanical Ankle Platform System (BAPS) training for

stroke patient during postural instability.



1.6 List of variable

Independent variable Dependent variable

Biomechanical Ankle

Platform System (BAPS)
( N
Conventional therapy
\, J
( N
Age
\ J
( N
Sex Stroke patient
\ J
( N
Type of stroke
\ J
( )
Duration of stroke
\ J
( N
Side of involvement
\, J




1.7 Operational definition
BAPS

The BAPS board or Biomechanical Ankle Platform System is a circular platform that
patient’s foot is placed on. Different sizes of balls can be placed on the bottom of the
board. This makes the board different heights so patient can do different levels of
exercise. As the ball size becomes larger, the amount of ankle movement increases.
Weights can also be placed on the BAPS board to help strengthen ankle (Clark &
Burden, 2005).

Figure-1: BAPS Board.

BAPS Training

Some systemic programmed exercises performed by BAPS board for improving

postural stability and neuromuscular balance along various patients (Lee et al., 2008).
Stroke

A rapidly developed clinical sign of focal disturbance cerebral function and presumed

vascular origin and of more than 24 hours duration is called stroke (Stokes, 1989).
Balance

The ability to maintain the body’s center of gravity over the base of support (Bonan et

al., 2004).



Berg Balance Scale

The BBS is a 14- item scale that quantitatively assesses balance and risk for falls in
older community dwelling adults through direct observation of their performance

(Geiger et al., 2001).
Conventional physiotherapy

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 cause of neurological disability in the adult population. It
is responsible for about a quarter of all deaths in the developed countries and account
for much disability in the elderly (Rayamajhi et al., 2014). About 75% of stroke
affected people have leftover effects, and other effects make it impossible to work.
Stroke is one of the major causes of permanent disability with an incidence of
approximately 1.75% per year (Herman et al., 1982). Although approximately two
thirds of the affected patients are above 65 years, a stroke may occur at all ages, even
in very young children (Warlow, 2001). A majority of the survivors from stroke have
a combination of sensory, motor, cognitive and emotional impairments leading to
restrictions in their capacity to perform basic activities of daily living (ADL)

(Hochstenbach et al., 1996).

Impaired balance is the most common after stroke. After stroke, some patients are
unable to stand, and others have higher postural sway, asymmetric weight
distribution, impaired weight- shifting ability and equilibrium reactions may be
delayed or disrupted (Dickstein & Abuluflo, 2000). There is also an increased risk of
falling, resulting in high economic costs and social problems (Belgen et al., 2006).
Balance can be affected in different ways, which include joint motion limitation,
weakness, altered muscular tone, (Oliviera et al., 2008) sensory deficits, (Bayouk et
al., 2006) anomalous postural reactions (Hammer et al., 2008) and cognitive
problems, neurological deficits, vestibular deficits, (Tyson and Connell, 2009) loss of
sensation, visual defects, proprioceptive defects, co-ordination deficits, loss of

attention (Chun et al., 2002).

Measuring balance is an important for prescribing the most appropriate therapy,
mobility aids, identifying safe and unsafe activities after the stroke and outcome
measurement of the patient (Berg et al., 2008). A variety of laboratory approaches to
assess balance are proposed, but the functional scales of balance measures are most
commonly applied to stroke patients in clinical settings. There are 15 different
functional scales measuring balance are developed and used in stroke patients (Berg,
at al., 2008). However, only a few are specifically designed for stroke patients. The

balance sub scale of the Fugl-Meyer test (FM-B) (Fugl- Meyer, 1975) and the Berg
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Balance Scale (BBS) are the most commonly used. Recently, Benaim et al., (1999)
adapted items from the FM-B and developed a new scale, the Postural Assessment
Scale for Stroke Patients (PASS). The Berg Balance Scale (BBS) is a widely used
clinical measure of functional balance. The BBS is a 14- item scale that quantitatively
assesses balance and risk for falls in older community- dwelling adults through direct

observation of their performance (Berg et al., 2008).

Postural control is important to maintain balance. The important resources for postural
control are movement strategies, biomechanical constraints, cognitive processing,
perception of the verticality (visual and postural), sensory modalities (somatosensory,
visual and vestibular) and the sensory reintegration and reweighting in central nervous
system (CNS) which is impaired after a stroke (Oliveira et al., 2008). The
physiotherapist plays a major role in the physical management of stroke using skills
acquired during education and professional development, to identify and manage
problems of stroke using scientific principles (Carr & Shepherd, 2003). Many
researchers use many techniques for improving balance in stroke patient. In both
strength training and skill development, repetition is an important aspect of practice
(Carr & Shepherd, 2003). Repetitive exercise and practice of an action facilitates the
contraction of the muscles is necessary to increase muscle strength and train co-
ordination of the muscular synergies that move the segmental linkage (Nayak et al.,
2009). Restoration of paretic leg muscle functions may determine the standing

balance gains in patients with stroke (Geurts et al., 2004).

Improvement of weight bearing symmetry is traditionally regarded as primary goal
rehabilitation and associated with better motor functioning in post-acute phase of
stroke (Hatton et al., 2010). The possible efficacy of repetitive sit to stand training
using biofeedback on dynamic standing balance skills, especially sit to stand transfers
is of lower limb strength training on making sit to stand transfer need further support
(Cheng et al., 1998). In addition, targeted balance training during visual deprivation
may be more effective to improve stance stability under complex sensory conditions
than the same training with full vision (Carr & Shepherd, 2003). Stepping and
grasping movements of the limbs also appear to play an important functional role in
maintaining upright stance (PyoTia et al., 2004). Recovery and improvement of

function following a stroke vary much during the first year after the stroke (Pyoia et
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al., 2004). Most studies of balance in stroke patients on stairs have not included.
Recent study examined the effects of stair exercise on the balance ability of stroke
patients (Kim et al., 2009). Aquatic exercise improves motor function, static and
dynamic balance in people who suffered stroke (Lee, 2010). Cheng et al. (2001)
achieved a significant improvement in sit-to stand performance in hemiplegic stroke
patients in the training group with standing biofeedback trainer. Bayouk et al. (2006)
showed his study a multisensory training component with the regular exercise
program was required to obtain a significant improvement in standing balance of
stroke subjects. Their sample size was sixteen and duration of treatment was 8 weeks.
Montagna et al. (2014) showed that the Halliwick method improved balance and the
mobility domain in Stroke subject. Overall, aquatic exercise improves motor function,
static and dynamic balance in people who suffered stroke. Their duration of treatment
was 18 individual sessions and their measurement tools was balance berg scale, times
up and go test. Katz-Leurer et al. (2006) showed their study cycling exercise
programmed achieved better balance and motor abilities immediately after the cycling
exercise programme as well as three weeks. In previous studies it was demonstrated
that repetitive bilateral training and treadmill walking with and without suspension
have a positive influence on walking ability and balance. Goljar et al. (2010) showed
that both methods, conventional balance training and training balance in the balance
trainer, improved balance in subacute stroke patients. There were no significant
differences between the two groups in any of the measured parameters. The results of
the study are similar to others, who also showed that different therapeutic approaches
improved balance in stroke patients. One-leg standing is important for many daily
activities, such as walking (single leg support phase) and climbing stairs, stepping on
an escalator or on the sidewalk as well as for reaching things, dressing the lower
body, and similar. Ding et al. (2013) showed that study applied the principles of
CIMT to lower-limb balance rehabilitation by using a modified off-the-shelf motion
gaming system. Our preliminary results from three chronic stroke patients with
hemiparesis demonstrated that a virtual reality system with augmented control gains
can increase weight bearing on the paretic leg. Compared to a conventional stroke
rehabilitation program, one week of training with this modified CIMT rehabilitation
improved participants’ performance in COP tracking and stance symmetry. The study
is a small-sample clinic study, our results suggest that the principles of CIMT therapy

may be applied to balance training in stroke survivors with a low-cost, customizable
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VR system. In the tracking task a portion of the observed improvement is likely to be
contaminated by practice effects. The findings suggest that VR-based rehabilitation
may be an effective approach to lower-limb hemiparesis; our performance metrics
may only be capturing very specific learning effects. The Wii Fit games require
players to coordinate the trunk and leg muscles to swiftly and accurately shift body
weight. The Wii training is, thus, very similar to the COP tracking assessment task.
Similarly, the augmented control gain forces participants to load their paretic leg
during VR training and encourages a more symmetrical stance. Winstein et al. (1989)
collected data from two groups of 21 matched hemi paretic adults. One group
received a specially designed device, which provided dynamic visual information
about relative weight distribution over bilateral limbs. The other group received
conventional hospital-assigned physical therapy. Their results revealed that standing
balance including center of pressure position, weight distribution and stability were
better in those with special augmented feedback training, but loco-motor control
performance was not differentially affected by the two therapy modes. Such results
suggested that although standing balance and locomotion were highly interrelated,
changes in one function might not reflect in changes in the other. Geiger et al. (2001)
recruited 13 hemiplegic outpatients; the experimental group (N=7) was trained on
NeuroCom Balance Master. Following 4 weeks of intervention, their major findings
did not support any beneficial effects in the experimental group although both groups
scored higher on functional measurements using Berg Balance Scale and Timed Up &
Go Test. Chen et al. (2002) founded dynamic balance function showed significant
improvements in patients with visual feedback training when compared with those
receiving conventional therapy only. Patients in the trained group also showed
significant improvements in the self-care ability at 6 months of follow up. Taly et al.
(2009) showed that Balance training by force platform and visual feedback technique
leads to significant improvement in the ability to perform activities of daily living as
evidenced by improved Barthel Index scores both at the completion of the training
and at 3 months follow-up. Janudrio et al. (2010) suggest that a training programmed
using force platform visual biofeedback improves objective measures of bilateral
postural stability in patients with hemiplegia and/or ataxia after stroke, even in a
chronic phase when significant motor recovery or neurological gains are not expected.
It may be important to associate biofeedback balance training to conventional

programmes. In this study their sample size was 38 individual stroke patients and their
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time duration of training was 15 weeks. The biomechanical ankle platform system
(BAPS) is one way in which participants can train/exercise in older to improve
balance. The BAPS incorporates an axis of rotation for a insertion of a hemispherical
attachment (Mandy & Kelly, 2000). The BAPS has been shown to improve lower
extremity proprioception, strength and coordination; therefore, with BAPS training, it
is possible to increase postural control and balance (Soderberg et al., 1991). The
effectiveness of 4—8 weeks of wobble board training on postural control and perceived
stability has been well documented (Clark & Burden, 2005). One study demonstrated
that a 10-week BAPS training program significantly improved postural control
(Hoffman & Payne, 1995). The 12-week BAPS training program produced significant
improvement in ankle proprioception (Lee & Lin 2008). BAPS training is a form of
closed-chain exercise, which might induce maximal stimulation of joint, muscle and
plantar-surface mechanoreceptors found about the lower limb. During BAPS training,
participants in this study had to consciously manipulate their ankle position and keep

balance to coordinate the various exercises (Lee & Lin 2008).
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CHAPTER-III METHODOLOGY

It was an experimental design that used to evaluate the effect of Biomechanical Ankle
System (BAPS) training for improving balance in stroke patients. 20 stroke patients
were selected from out patient of neurology unit at physiotherapy department of CRP,
Savar and then 10 patients were randomly assigned to Experimental group comprising
the treatment of BAPS training with conventional physiotherapy and 10 patients to the

control group with conventional physiotherapy only.

3.1 Study design

This study was designed based on an experimental quantitative method. According to

Depoy & Gitlin (2013) the design could be shown by:
Experimental Group : r 0, X (0))
Control Group : r 0, (0))

The study was an experiment between two subject designs. BAPS training with
Conventional physiotherapy were applied to the experimental group and only
conventional physiotherapy was applied to the control group. Measurement was
obtained before starting the intervention (Pretest) and after the 8 session of

intervention period (Post-test).
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Flowchart of the phases of randomized controlled trial

Assessed for eligibility

U

Stroke patients

<

Conveniently selected
20 patients with stroke

U

Randomly selected to
Experimental or Control Group
(n=20)

.

< v

Experimental Group Control Group
(n;=10) (n,=10)
N L
Received BAPS Training Received conventional
with conventional Physiotherapy only
Physiotherapy
Follow Up Follow Up
Outcome analyzed Outcome analyzed

A flowchart for a randomized controlled trial of a treatment program including

conventional physiotherapy with BAPS training for stroke patients.
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3.2 Study site

Neurology unit of the Centre for the Rehabilitation of the Paralyzed (CRP), Savar was
selected for the study site.

3.3 Study area

The study conducted on Neurology area.

3.4 Study population

Patient with CVA who received physiotherapy intervention from CRP, Savar, Dhaka
3.5 Sampling procedure

Subjects, who met the inclusion criteria, were taken as sample in this study. 20 stroke
patients were selected from out patient of neurology unit at physiotherapy department
of CRP, Savar and then 10 patients were randomly assigned to experimental group
comprising of the treatment of BAPS training with conventional physiotherapy and
other 10 patients to control group with conventional physiotherapy only for this study.
The study was a single blinded technique. When the samples were collected, the
researcher randomly assign the participants into experimental and control group,
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. Total 20 samples were included in this study, among them 10
patients were selected for the experimental group and rest 10 patients were selected

for control group.
3.6 Sample size

20 subjects were randomly selected into two groups where 10 subjects were in

control group and 10 subjects were in trial group.
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3.7 Inclusion criteria

v

v

3-8 months post stroke patient

Patient with CVA who is able to stand without support
Patient with poor static and dynamic standing balance
Age range 45-65 years

Male and Female patient with CVA

Both ischemic and hemorrhagic stroke

Both right and left hemiplegia

Able to communicate

The participants were those individuals who continued physiotherapy

treatment at least 8 sessions.

3.8 Exclusion criteria

v

v

Medically unstable

Pusher syndrome

Any deformity, contracture, surgical condition

Any spinal deformity

Cognitive, visual, hearing problem

Any other neurological deficits as multiple sclerosis, Parkinson’s disease etc.

Any musculoskeletal disorder like osteoarthritis, ligament injury etc.
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3.9 Data collection tools

Record or Data collection form

e Consent Form

e Structured questionnaire. (Both open ended and close ended questionnaire)
e BBS scale (Berg Balance Scale)

e Pen, Pencil, Papers

e Stopwatch

e Weight measurement machine

3.10 Data collection

Data collection procedure was conducted through assessing the patient, initial
recording, treatment and final recording. After screening the patient at outdoor
department, the patients were assessed by qualified physiotherapist in neurology
department of CRP. 20 subjects were chosen for data collection according to the
inclusion criteria and randomly allocated in to two groups where one group received
only conventional treatment called control group and another group received BAPS
training along with conventional treatment called trial group. The researcher divided
all participants into two groups and the coded C1, C2, C3, C4, C5, Ce, C7, C8, C9,
C10 for control group and E1, E2, E3, E4, ES, E6, E7, E8, E9, E10 for experimental
group. Data was gathered through a pre-test, intervention and post-test. Data was
collected by using a structural mixed type of questionnaire form, which was formatted
by the researcher. Pre-test was performed before beginning the treatment and
functional outcome was noted. The same procedure was performed to take post-test at
the end of 8 session of treatment. The researcher was collected the data both in
experimental and control group in front of the qualified physiotherapist and verified
by a witness selected by the Head of clinical setting in order to reduce the biasness. At

the end of the study, specific test was performed for statistical analysis.
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3.11 Measurement

Baseline variables included age, sex, occupation, type of stroke, duration of stroke,
Site of hemiplegia, living area, Weight, and balance. Outcome measurements were
taken at the baseline and after eight session of treatment in two groups. Measurements
were made of by Berg Balance Scale (BBS). The BBS is a 14-item scale that
quantitatively assesses balance. The Berg Balance Scale measures a person’s ability to
perform 14 balance activities: sit and stand unsupported, transfer from a sitting
position to standing position and from a standing position to a sitting position, transfer
to and from a chair and mat, stand unsupported with eyes closed, stand unsupported
with feet together, reach with an outstretched arm, squat and pick up an object from
the floor, stand and turn to look over each shoulder, stand and turn 360 degrees
toward the right and left, stand and alternately place one foot up on a step, maintain
tandem stance, and stand on one lower extremity. The items are scored from 0 to 4,
with a score of 0 representing an inability to complete the task and a score of 4
representing independent item achievement. A global score is calculated out of 56
possible points. All the measurements were recorded in double blinding style that is
both the participants and data collector were not informed about the patient’s

grouping.
3.12 Intervention

After randomization subjects were assigned into two groups that are control group and
trail group. The entire subjects were given intervention according to their groups.
Both the groups received 45 min of physiotherapy per day, 2-3 days a week and 8

sessions for each patient within 4 weeks.
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3.12.a Control group

There were 10 subjects in control group. Eight sessions of treatment the control group

received a conventional physiotherapy program, which included balance training. The

balance training are-

Category Components Setting
Sitting to standing 1 set/5 rep
Standing to sitting 1 set/5 rep

Standing with eye closed 2 min

Standing with eye open 2 min

Standing with feet together 2 min

Standing with feet apart 2 min

Balance Training Reaching forward with outstretched arm 5 min

Standing with one foot in front

1 set/10 rep

Staring practice

1 set/10 rep

Stepping forward, backward and sideways

1 set/10 rep

Stepping over blocks of various heights

1 set/10 rep

Ball throwing practice in standing position 2 min
Walking in rough surface 5 min
Walking in smooth surface 5 min

Table-1: Balance training program
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3.12.b Trial group

There were 10 subjects in trial group. Eight sessions they were received BAPS
training in addition with conventional physiotherapy. BAPS training exercises and

conventional physiotherapy both were given by clinical physiotherapist.

Exercises for BAPS training

Category Components Setting
Anterior—posterior cycles 3 sets/10 rep
Medial-lateral cycles 3 sets/10 rep
Exercise Clockwise rotation 3 sets/10 rep
Counterclockwise rotation 3 sets/10 rep
Single-leg stability 3 sets/10 rep

Table-2: BAPS training program

Figure-2: BAPS Training Exercise
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3.13 Data analysis

To find out the effect of BAPS training for patients with stroke data were collected. In
t