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Abstract

Stroke is the third most leading cause of death in Bangladesh, now stroke cases have
significantly increased in Bangladesh in number. Purpose: To assess the functional
outcome andbalance after taking Plinth Trunk Control Exercise and Physio Ball Exercise
at CRP. Objectives: The aim of the study is to know that, to find out the functional
outcome and balance after receiving 12 sessions treatment. Methodology: The design
was a quantitative quasi experimental study that followed the patient who were receiving
treatment and check outcome and balance of stroke patient from CRP. Total 48 patients
were taken for the study. Data were collected by semi structured questionnaires; TIS was
used for functional outcome of trunk, BBS was used for balance measurement. Wilcoxon
Signed-Ranked Test and Mann-Whitney U Testwas performed for finding result. Result:
This study was found that male participants about 50% and 50% were female. Among n=
48 patients, both treatment protocol had beneficial effects on the improvement of the
functional outcome and balance measured by Berg Balance Scale (BBS) and Trunk
Impairment Scale (TIS) among stroke patient. In comparison between two groups, results
are not found significant (P = 0.200, Z = 1.280)in balance assessment by BBS but
functional outcome of trunk measured by TIS is found significant (P = 0.007, Z = 2.700).
Although Saeys et al., (2012) said within group analysis showed significant results of
BBS and TIS in both groups.Discussion: Many studies also found Significant results of
TIS and BBS, although Some study found not significant BBS score.
Limitation:Samples were very small in number; study duration was also limitedand data
was collected only from CRP which was not sufficient enough for the study to generalize
the wider population of this condition due to covid 19 situation. Conclusion: Both
treatment protocol had beneficial effects on the improvement of the functional outcome
and balance among stroke patient. Both treatment protocols are very much important. For
future studies, larger sample size may improve the statistical significance.There needs a
plan to conduct Randomized Control Trial within two groups (Control & Trial group) and

maintaining the double blinding procedure.

Keywords: Stroke, Berg Balance Scale, Trunk Impairment Scale




CHAPTER -1 INTRODUCTION

1.1 Background

Stroke is a typical, serious, and incapacitating worldwide health-care issue, and recovery
is a major part of patient treatment (Langhorne et al., 2011). In many countries, stroke is
the second or third most regular reason for death and acquired adult disability is the main
reason of it (World Health Organization, 2002). Stroke is among the most widely
recognized reasons for adult-onset disability (Dobkin, 2003). Patients who are living at
home about a half year after stroke, they can’t yet walk securely and actively in the

community is also common typical complaints from them (Lord et al., 2004).

Stroke is the third most leading cause of death in Bangladesh, now stroke cases have
significantly increased in Bangladesh in number. Over the past decades, no good
outcomes from these cases are coming due to the low number of specialized hospitals and
neurologists in the country. Because stroke hits long-term economic impacts on an

individual, families, and the country (Islam et al., 2013).

Stroke has some deficiencies. That deficiencies are weakness, spasticity, equilibrium
problem on effected side. That causes problem to maintain normal postural alignment
(Pathak et al., 2014). Stroke has some post injury symptoms also. It consists of several
deficits. It includes motor control problems, co-ordination problems, balance problems,

improper postural alignment and gait (Sharma & Kaur, 2017).

The trunk is a central key point which allow the body to maintain normal postural
alignment (Zakaria et al., 2010). Though stroke can affect limbs of one side of the body
but trunk muscles are affected on both sides which causes problematic trunk rotation and

difficulty in maintaining balance as well as problem in gait (Shinde &Ganvir, 2014).

Without a widely practiced or usable clinical treatment of most post-stroke care will
depending on rehabilitation procedures, although remarkable developments have been
made in the clinical administration of stroke. A stroke patient has restrictions of ADL, for

example housework activities, making meals, basic personal work, recreation and leisure
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activities (Langhorne et al., 2011). Great recovery result seems to be emphatically
connected with high patient and family inspiration and commitment. The goals that
recreate the particular treatment aims of an individual might improve result. Although no

broad distributed work yet exists for goal setting in stroke. (Hurn et al., 2006).

Core consists of some muscles and plays as a role of anatomical basis which helps in
motion of the distal segments of the body. Distal segments include trunk, pelvis, spine,
legs. So, it is assumed that additional core stability exercise will help to gain more
improvement, stability, optimum force production and control movement in lower

extremities (Sharma & Kaur, 2017).

Core muscles which are include muscles of the trunk and pelvis. That muscles are very
important for maintaining stability of pelvis and spine (Sharma & Kaur, 2017). To be
exact the core muscles are consisting of front abdominal muscles, paraspinal muscles,
back gluteal muscles which plays as a roof and hip girdle muscles, pelvic girdle muscles

are plays as a bottom musculature (Shinkle et al., 2012).

Stroke is a major concern of long-term neurological disability and also an important
reason of death worldwide. Thus, it is becoming a common global health care problem
(Cabanas-Valdes et al., 2013). If we compare to healthy peoples of the similar age and
sex, the stroke patients show a fundamentally reduced rank of trunk performance as well
as a markable asymmetry of the trunk and pelvis (Karatas et al., 2004). Common clinical
problem of stroke patients is balance impairment in sitting and poor sitting ability (Van

Nes et al., 2008).

The prerequisite for functional mobility skills is able to transfer weight on paralyzed
lower extremity (Karthikbabu et al., 2016). Stroke patients are benefited by pelvic tilting
exercises. It affects the unbalanced pelvis of patient and enhance balance. It additionally
has an effect on gait pattern of lower limbs and locomotor performance (Chung et al.,

2013).

To simultaneously activate lower trunk and hip muscles, pelvic stabilization exercises are

needed. By providing core stability the muscles help to attain proper postures of the



lumbar and pelvic region (Mohamed et al., 2019). Physio ball helps to exercise trunk
muscle which leads to good trunk muscle action in healthy peoples (Lehman et al., 2005).
In order to improve patient’s trunk stability and balance many physiotherapists utilize a
unique treatment instrument like physio ball. The potential activation of trunk muscles is
good when the activities are practiced on a physio ball rather than performed on a plinth.
Because the movement of a ball underneath the patients gives a postural perturbation to
which the muscles react so that it can maintain the desired posture (Karthikbabu et al.,

2011).

Even after surviving from stroke; a serious fall is experienced by 26%-35% patients due
to balance dysfunction (Minet et al., 2015). The after effect of stroke can show spasticity,
cognitive dysfunction, impaired balance and sensorimotor deficit in patient’s body along
with inadequacy of strength or tone in trunk muscles (Cabanas-valdes et al., 2013). It is
needed to maintaining core strength, balance and motion because the trunk is central to
nearly all kind of kinetic chains in the body. All Kinetic chains of upper and lower
extremity function is maximized by the trunk (Kibler et al., 2006). The functional
outcome after stroke was being acknowledged by trunk control; thus, it functioned as a
significant pre- predictor (Verheyden et al., 2007). To permit precise weight shift and to
control the distortion of the trunk against gravity are the principal function of trunk

muscle (Verheyden et al., 2006).

Core stability exercise protocol together with traditional treatment/therapy improves
trunk management, dynamic sitting balance, standing balance, gait, and activities of daily
living in sub-acute poststroke patients (Cabanas-Valdés et al., 2016). Pelvic
proprioceptive neuromuscular facilitation (PNF) by stimulation of muscles and joint
proprioception also helps in pelvic control. It is also a key point of maintaining trunk
control, balance and gait (Sharma & Kaur, 2017). Past studies are found that it has
significant correlation between trunk control and pelvic tilt among various stages of

stroke (Zakaria et al., 2010).



Lower limb can be used effectively due to the contribution of a stable and strong trunk
(Willson et al., 2005). Selective upper and lower trunk distortion in supine and sitting
positions using either a stable support or an unstable support is included in trunk
exercises. Standard physiotherapy was using additional trunk exercises to enhance trunk
function in pre-stage stroke (Sorinola et al., 2014). There is believable proof that trunk
performance is a significant predictor of functional result after stroke (Verheyden et al.,

2009).

Balance training using visual feedback, task-oriented exercises, and treadmill training are
one of the many procedures to achieve postural control. Because a key to successful
rehabilitation can be gained by achieving adaptive truncal stability (Saeys et al., 2012).
Trunk performance and measures of balance, gait, and functional ability after stroke is
somehow connected to each other. During bilateral standing and when seated, the
muscles of the trunk play a helping role. Proximal body segments are stabilized at the

time of voluntary distortion of extremities (Verheyden et al., 2006).

Stroke is a common, serious and disabling health condition in worldwide. After stroke, a
patient may frequently suffer severe limitations and disability in daily activities. Postural
abnormality is one of the major problems in stroke patients which is related with an
increased risk of falling (Ko et al., 2016). Postural control means normal upright position
of the body that are controlled or stabilized by lower back and hip. It is very important for
activities of daily livings and instrumental activities of daily livings (Merkert et al.,

2011).

Hemiparetic stroke causes trunk imbalance due to paralysis of the limb, trunk and
proprioceptive sensory impairment (Perlmutter et al., 2010). Unilateral stroke can result
both side or one side muscle problem of trunk. There are many articles of post-stroke
patients about trunk control and postural control problems as well as standing and sitting

(Ko et al., 2016).



1.2 Rationale

Stroke is a medical condition in which poor blood flow to the brain results in cell death.
There are two main types of strokes, one is ischemic which is due to lack of blood flow
and other one is hemorrhagic which is due to bleeding. They result in part of the brain
and so they are not able to function properly. Clinical signs and symptoms of a stroke
may include an inability to move, problems understanding or speaking, inability to feel
on one side of the body or loss of vision and that are often appear soon after the stroke
has occurred. Only medical management is not enough for stroke patient. Physiotherapy

is very important for stroke patient to improve their life style.

After suffering a stroke, the patients show spasticity, cognitive dysfunction, impaired
balance, trunk impairments and impaired postures. From these conditions, trunk
impairments, impaired balance and impaired postures are correlated and often associated
with falls which creates disability and dependency in ADL. This is why trunk control is
identified as important early predictor tor those problems. Trunk control gives a stable
structure for functional balance by the use of appropriate sensorimotor ability in strokes
patients. Trunk muscle quality in stroke patients is reduced for flexors, extensors and
bilateral rotators. There are many studies where many physiotherapists working with
patients after a stroke for improving their trunk control and balance by using plinth,
physio ball. It is possible that plinth trunk control exercises are beneficial for patients
with stroke. But the effectiveness of plinth trunk control exercise method has never been

researched.



1.3 Aim

The aim of the study is to know the functional outcome and balance by Plinth trunk
exercises and Physio ball exercises along with conventional physiotherapy for stroke

patients.
1.4 Objectives

1. To find out the socio-demographic characteristics of the stroke patients.

2. To explore the effectiveness of Plinth trunk exercises along with conventional
physiotherapy for stroke patients.

3. To observe the effectiveness of Physio ball exercises along with conventional
physiotherapy for stroke patients.

4. To demonstrate percentage of the sitting & standing and dynamic balance of
stroke patients using Berg Balance Scale (BBS) among stroke patients.

5. To know about the motor impairment of the trunk after stroke using Trunk

Impairment Scale (TIS) among stroke patients.
1.5 Alternative Hypothesis

Physio ball exercises with conventional physiotherapy are more effective thanPlinth trunk
control exercises with conventional physiotherapy for the treatment of patient with

stroke.

Ha: pl-p2 # 0 or pl # p2, where the pre-test and post-test group initial and final mean

difference is not same.
1.6 Null Hypothesis

Physio ball exercises with conventional physiotherapy are not more effective than Plinth
trunk control exercises with conventional physiotherapy for the treatment of patient with

stroke.

Ho: pl-p2 = 0 or ul = p2, where the pre-test and post-test group initial and final mean

difference is same.



1.7 Variables

Depended variable Independent
Age Plinth trunk exercise
Sex Physio ball exercise
Duration of stroke Conventionalphysiotherapy
Type of stroke

1.9 Operational Definitions

Stroke

Stroke is defined by the World Health Organization as ‘a clinical syndrome consisting of
rapidly developing clinical signs of focal disturbance of cerebral lasting more than 24
hours or leading to death with no apparent cause other than a vascular origin’ (Hossain et

al., 2011).
Berg Balance Scale

The Berg balance scale is used to objectively determine a patient’s ability (or inability) to
safely balance during a series of predetermined tasks. It is a 14-item list with each item
consisting of a five-point ordinal scale ranging from 0 to 4, with 0 indicating the lowest
level of function and 4 the highest level of function and takes approximately 20 minutes

to complete. It does not include the assessment of gait (Steffen et al., 2002).

Trunk Impairment Scale

The Trunk Impairment Scale (TIS) is a new tool to measure motor impairment of the
trunk after stroke. TIS evaluates static and dynamic sitting balance as well as co-
ordination of trunk movement. It has sufficient reliability, internal consistency and

validity for use in clinical practice and stroke research (Verheyden et al., 2004).




CHAPTER - 11 LITERATURE REVIEW

Stroke is a globally health related condition which plays a lead role in mortality and
morbidity (Langhorne et al., 2011). Previous research in India, the prevalence of stroke is
calculated as 203 per 100,000 people. Stroke is also declared as 4™ most common cause
of disability in the year of 2020 in that study (Sharma & Kaur, 2017). Ko et al. (2016)
investigated that core muscle strengthening and trunk neuromuscular electrical
stimulation plays an important role in trunk balance in people with stroke. Core muscles
helps maintaining spine and pelvis stability. So, it will help transferring as well as many
daily activities such as walking and running. Core strengthening exercise is very
important for improving functional abilities. Because, this deficit results major impacts
on independence, productivity as well as activities of daily living (ADL) of the stroke

survivors (Sharma & Kaur, 2017).

There is some research that has proven that, generally, any variety of exercising can
enhance mobility and functional stability in adults with chronic stroke. But it is doubtful
about the benefits of particular and targeted exercise programs. The mechanisms that
underlie the enhancements in patient’s conditions are also very doubtful (Cabanas-valdes
et al.,, 2013). Kim et al. (2012) mentioned that the use of suitable proprioceptive
neuromuscular facilitation (PNF) and trunk stabilizing exercises had showed positive
results in improving the implementation of tasks in each day life of patients with stroke.
Furthermore, another study confirmed that the task of reaching while sitting is
efficaciously elevates sitting balance and additionally there is some proof that functional
abilities after stroke can be enhanced by well-designed exercise applications. But in that
studies the impact on of trunk training exercises is still no longer properly documented
(Rose et al., 2011). In addition, the relationship between stability impairment and weight

distribution is still doubtful (Vanpeppen et al., 2006).

Impairments in stability can be an outcome of modifications in the sensory and
integrative factors of motor control (Oliveira et al., 2011). There are more than 80% of

patients have balance impairment who have suffered a first-time stroke in the sub-acute




phase (Tyson et al., 2006). Abnormal postural alignments and functional impairment has
positive relationship in stroke patients. It is proved and measured by trunk impairment
scale which includes static sitting balance, dynamic sitting balance and co-ordination. So,
it is said that for better functional ability, better trunk balance is needed especially trunk

lateral flexion and rotational movements are needs to be improved (Ko et al., 2016).

Five research assessed the sitting balance via skill of the TIS dynamic sub-scale and they
displaying a substantial enchantment in the experimental team in contrast with the control
team in all of them. But this favorable impact with trunk training exercise was no longer
proven in the TIS static sub-scale in any of the viewed studies. Two other trials
additionally measured static sitting stability as the proportion of body weight and didn’t
discover any distinction between groups (Lee et al., 2012). Five research assessed trunk
overall performance by using ability of the TIS (total score) displaying a large difference
in favor of Trunk Training Exercise intervention. In sub-scale TIS coordination the equal
research evaluated this result however in Verheyden et al. (2009) has proved of a big

difference in favor of trunk training exercise intervention has been proven (Saeys et al.,

2011).

After getting stroke, rehabilitation consists of trunk improvements because it a key point
of rehabilitation. It improves motor control along with proprioceptors facilitation. In
another study found that the effect of core strengthening exercises of lumbar and
abdominal muscles are significant in trunk impairment scale scores (TIS) (Kim et al.,
2015). So, trunk control assessments are recommended at an early stage after stroke to

measure activities of daily livings measurements (Ko et al., 2016).

Previously finished two research also measured the time (in seconds) with the aid of
going back and forth to reach the object carried out in the equal three directions and in
each research the variations were great in experimental group (faster) respectively. In the

variation was no longer considerable after 6 months(Howe et al., 2005).

Smania and Bayouk stated that, following a particular exercise program in standing,
primarily based on weight shift and balance exercises performed underneath special

conditions of manipulation of sensory inputs, stroke patients carried out a great



improvement in their capacity to keep balance control (Bayouk et al., 2006; Smania et al.,

2008).

Research showed that more than 80% of subjects who have suffered a first-time stroke
with the sub-acute sign and symptoms, they have balance incapacity (Tyson et al., 2006).
Sensory and integrative aspects of motor function may be results impairments or changes
in balance function (Oliveira et al., 2011). This type of problems creates incapacity and
dependency in their ADL activities of daily living (Cabanas-valdes et al., 2016). Previous
studies also proved that core muscle training or exercises improve static and dynamic

balance in chronic stroke patients (Chung et al., 2013).

In the weight-bearing on the affected foot on percentage of body weight used to be
considerably increased amongst the intervention group in two directions (across and
forward), with an extend of 25.5% and 33.3% respectively, whilst there was no
improvement in the control group. The same beneficial impact was determined in with a
variation of 13% as an average of the three directions. After 6 months there have been no
great differences. In the proportion of muscle activation of the affected leg, at some point
of the reaching test in the three directions, used to be additionally assessed by surface
electrodes. There was a large difference in muscular activation in favor of experimental
group in the forward direction, on the tibialis anterior and the soleus muscles. After
training of four weeks, it was discovered that trunk education exercises notably decreased
the time (seconds) taken to return from maximal weight displacement returned to original
resting, seated position, even though the impact disappears after eight weeks (Howe et

al., 2005).

One study stated that the advantageous results of trunk stabilization exercises on the
thickness of deep belly muscle groups and dynamic balance in chronic stroke patients
(Seo et al., 2012). Other authors confirmed that mixed exercise training with aerobic and
functional strengthening exercise routines on balance ability were positive in enhancing

static and dynamic standing balance (Shin & Demura, 2012).
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Training the core musculature on an unstable surface improves balance, stability, and
proprioceptive capabilities. Additionally, spine balance relies upon no longer only on
muscular strength. However additionally appropriate sensory input that indicates the
central nervous system about interactions between the body and the environment,
offering regular feedback and permitting refinement of motion (Cabanas-valdes et al.,

2016).

Stroke significantly causes motor dysfunction because of muscle weakness, reduction of
motor control ability and movement with co-ordination problem on the affected side.
This results problem in trunk stability muscles that leads to poor physical activities. If
walking ability and balance ability improvements are limited it will cause delayed
rehabilitation and functional recovery (Roffe et al., 2010). In previous study Song and
Kim (2010) investigated that trunk stability exercise are very important to improve
waking ability and balance ability after eight weeks of receiving treatment. Choi et al.
(2012) also found that sore stability exercise with physio ball and trunk stability exercise
are very much helpful for improving balance ability and walking ability after four weeks

of receiving treatment. So, this exercise is very much important for fall prevention also.

A systematic overview has proven that regular core balance exercises may also be an
achievable approach for enhancing trunk overall performance and dynamic sitting
balance, standing balance, and gait in post-stroke patients. However, frequent
methodological barriers in the plan and the reporting of these research included in the
overview justified the need for further well-designed research (Cabanas-valdes et al.,

2013).

Many research confirmed that core muscle strengthening exercises are very much
beneficial therapeutic technique for improving trunk balance. It works in any duration of
strokes such as acute, sub-acute or chronic stroke (Yoo et al., 2010) and in another study
trunk neuromuscular electrical stimulation are effective in acute and sub-acute stroke
patients to improve trunk control (Kim et al., 2009). Another research stated that the use
of core stability exercises in healthful subjects transiently reduced the region of the
center-of-pressure trajectory and its mediolateral and whole excursions at some point of

quiet standing with the eyes closed (Kaji et al., 2010).
11



A huge improvement of the common step length was detected and this improvement may
be performed on the affected side with the aid of the effect of pelvic control exercises due
to reduction of the excessive pelvic elevation and anterior pelvic tilt angle throughout the
stance and swing phase. These mechanical adjustments minimize forward rotation of the
pelvis, minimize the hip hiking and enhance pelvic stability and on the affected side
(Kong et al., 2015). Improvement alignment of the pelvis side would improve weight
transference over the hemiplegic leg, ensuing in improvement of the movement patterns
both proximally at the hip and distally at the knee and foot in both the stance and the
swing phases and this result agreed to swing phases (Park et al., 2015).

Pelvic tilting exercises in stroke patients enhance gait pattern, promote grasp of the lower
limbs on the paretic side, extend the symmetry of pelvic alignment, stimulates everyday
movement, improving balance and gait ability and lowering falling danger in stroke
patients (Chung et al., 2013). Core stabilization exercises accelerated posterior tilt of the
pelvis and center of gravity switch throughout the swing section via core training. Core
exercise elevates the capability to static balance, dynamic balance, and weight help on the
most affected section and contributed to a more stable gait. It also increases the balance
of the lower trunk and pelvis (Lennon et al., 2006). Following trunk exercise regimes, the
betterment in trunk control measure infers the exercise outcomes and are surprisingly
greater through 23%-28% for the plinth and Swiss ball team than the earlier published
trunk training protocols (10%-15%) in chronic stroke (Jung et al., 2016). Majority of
everyday activities such as bed mobility switch skills, sitting, and standing tasks would
require regular postural tone, dissociated trunk movements, and enough trunk
coordination. Clinical observations endorse that retraining the lower trunk lateral flexion
and rotation motions are hard in patients with chronic stroke (Karthikbabu et al., 2018).
Systematic study concluded that trunk training exercise practiced by using both stable or
unstable surface would possibly be really useful for enhancing the trunk activity in

patients early after stroke (Cabanas-valdes et al., 2013).

The advantages of trunk regimes on trunk control also confirmed a carry-over impact on
balance capacity, mobility, and bodily function in a study participant. Previously, the bad

trunk control in chronic stroke was proven to positively correlate with balance

12



dysfunction, walking, and functional disability (Helmy et al., 2014). Attaining 1 stage of
functional balance increment to dynamic single stance as measured through Brunel
Balance Assessment helps the trunk regimes over well-known physiotherapy

(Karthikbabu et al., 2018).

Excessive trunk bending towards the least affected part and asymmetrical weight-bearing
between the feet during sit to stand advised a poorer medial-lateral balance stability in
chronic stroke (Duclos et al., 2008). With trunk exercise regimes, an accelerated dynamic
balance of the trunk should have possibly allowed for higher postural alignment, balance
reactions, and weight-bearing symmetry between the feet at some point of sit-to-stand
and right after standing. Bobath based trunk exercise protocol helps the recommended
effects of trunk overall performance on balance ability and walking in chronic stroke

(Kilinc et al., 2016).

A systematic review has already shown that, to improve dynamic sitting balance,
standing balance, and gait in post-stroke patients implementing core stability exercises
and this could also be a viable strategy for changing or improving trunk performance
(Cabanas-valdes et al., 2013). A study advocated that the systematic and gradual exercise
programs to enhance balance and walking for post-stroke patients (Rose et al., 2011).
Recent study showed that training the core muscle system on an unstable surface
improves balance, stability, and proprioceptive capabilities (Cabanas-valdes et al., 2016).
Most of the studies confirmed that trunk muscle strengthening exercises to improve trunk

balance is often neglected (Ko et al., 2016).

Trunk overall performance was previously confirmed as an essential predictor of
purposeful skills after stroke. Daily tasks rely on the regular trunk motion patterns as a
basis of useful movements (Karthikbabu et al., 2018). Schmid et al. (2007) found that
patients who transitioned from residence keep walkers to restricted community walkers
confirmed a notably better correlation to Stroke Impact Scale in the mobility domain. In
previous research of community-based walking exercise in chronic stroke patients,
average effect measurement was discovered in the physical performance and on foot

ability (Sullivan et al., 2014).
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Recent research by KarthikBabu et al. (2011) has observed that considerable
improvement in trunk lateral flexion in the physio ball exercise group than in plinth
exercise group. A research by Verheyden et al. (2009) has concluded that 10 hours of
extra supervised trunk exercises on floor surface effects confirmed changes in dynamic

sitting balance however not in coordination subscale in Trunk Impairment Scale.

There is proof in the literature that the TIS subscales include a hierarchy. In a pattern of
forty stroke patients, static sitting stability seemed to be simpler than dynamic sitting
balance, and dynamic sitting stability in its turn simpler than coordination (Verheyden et
al., 2005). This hierarchy maybe explains why our research demonstrated a really useful
impact for the experimental group in contrast to the control group for dynamic sitting
balance only, and no longer for static sitting balance, coordination, or the whole TIS

(Verheyden et al., 2009).

Balance impairment in poor sitting and normal sitting ability are frequent medical issues
after stroke (Van Nes et al., 2008). We know that healthy people of the same age and sex
shows a great trunk and pelvis performance but the stroke patients show a considerably
decreased level of trunk performance (Geurts et al., 2005). Several authors predict the
functional status at discharge of the patients with stroke by asserting the significance of
assessing trunk function (Verheyden et al., 2007). So, core stability exercises are
appropriate for post-stroke patients who are unable to keep up a sitting position

(Cabanas-Valdés et al., 2016).

The variance mentioned of functional restoration after stroke defined by trunk manage
tiers from 45% to 71% (Duarte et al., 2002). The healing of sitting balance is frequently
assumed to be fundamental to gain independence in different essential functions such as

reaching, rising to stand, and sitting down (Mandic et al., 2010).

Recent studies found that 30 minutes per session (4 times per week) core strengthening
exercise results increasing in sitting balance ability (Verheyden et al., 2009). It was also
found that core strengthening exercise improves lower trunk muscle activities affected by

stroke (Yu & Park, 2013).
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Prevenient posture related changes play a crucial role during the performance of motor
skills maintains balance throughout task performance and within the central management
of posture (Anderson et al et al., 2005). An additional 6.15 hours of exercise protocol
targeted on increasing core stability lead to a major improvement in quality and activities

of daily living (Cabanas-valdes et al., 2016).

Jung et al. (2015) performed the research to detect the outcomes of trunk stability
exercise by the use of visible remarks on an unstable surface to enhance balance and
trunk stability of people with sub-acute stroke. Twenty-six subjects after stroke have been
enrolled and randomly allocated to an exercise group and a control group. Participants in
each group went under patient-specific therapeutic exercise for 5 days per week, 1 hour
per day, for 4 weeks. Participants in the exercise group received trunk stabilization
exercise by the use of visible remarks while sitting on an unstable surface. The end result
confirmed that there was considerably higher in the exercise group than in the manage
group. Trunk stability exercise using visible remarks accelerated sitting balance. This
exercise would be an advantageous way to exercise in order to promote functional

activity and balance.

Yoo et al. (2014) studied to check the impact of trunk stability exercise by following an
unstable surface and balance of stroke patients on the abdominal muscle structure.
Patients have been divided into unstable surface trunk stability exercise group and a
stable surface trunk stability exercise group. Both groups carried out trunk stability
exercising. Abdominal muscle thickness and the Berg Balance Scale (BBS) have been
measured at the baseline. The end result confirmed that there was a great enchantment in
the inner oblique muscle thickness, transverses abdominal thickness and balance
capability of the unstable surface trunk stability exercise group. The unstable floor trunk
stabilization exercise increased the inner oblique and transverses abdominal muscular
tissues and balance ability. These effects recommend that unstable surface trunk workout

is useful in the rehabilitation stroke patients.
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CHAPTER - I11 METHODOLOGY

3.1 Study Design

This thesis was designed to evaluate the effectiveness of plinth trunk control exercises
and physio ball exercises to improve trunk balance among stroke patients. This study was
a quasi-experimental design.This study had two group and it provides anintervention
during the experiment. There was two individual group which named as Plinth exercises
group and Physio ball group. Each group contains an individual treatment plan to conduct

the study.

A pre-test (before intervention) and post-test (After intervention) was administered with
each subject of both groups to measure effectiveness of both treatment protocol in stroke
patients. Here, standard physiotherapy treatment applied with plinth trunk control
exercises and physio ball exercises were applied to the patient with stroke. To identify the
effectiveness of this treatment protocol, Berg Balance Scale (or BBS) and Trunk
Impairment scale (or TIS) used as a measurement tool for measuring the trunk control

and balance in several functional positions.

3.2Study Area

Neurology Unit, Centre for the Rehabilitation of the Paralyzed (CRP), Savar, Dhaka.

3.3 Study Population

A population means the entire group of people or items that meet or fulfill the criteria set
by the researcher. The populations of this study were diagnosed as stroke who had
balance and trunk impairments in the Neurology Unit of Centre for the Rehabilitation of

the Paralyzed (CRP), Savar, Dhaka.
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3.4CONSORT Framework

Assessed for eligibility (n= 60)

Excluded (n=10)
Not meeting inclusion (n=9)

Declined to participate (n= 1)

Included in study (n= 50)

l_l_l

Plinth Exercise Group (n= 25) Physio Ball Exercise Group (n=25)
Exercise on plinth along with Exercise on physio ball along with
conventional physiotherapy conventional physiotherapy
Dropout (n=1) Dropout (n=1)
1 subject discontinued due to early 1 subject discontinued due to early
discharged discharged

[ |

Completed exercise on physio ball
along with conventional
physiotherapy(n= 24)

Completed exercise on plinth along
with conventional physiotherapy(n= 24)

I 1 I

Follow up after 12 sessions

1

Outcome analysis
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3.5 Sample Size

Sample size estimation, that is-

Z(1-5)=1.96

p = The reported prevalence of stroke in Bangladesh is 1.1%(Mondal et al., 2021)
q=1-p

d=0.05

Then, calculation is -
1.96.2

n=(=—=)"x0.011x 0.989
0.05

=16.72
So, effective sample size is 16.72

If we take 10% non-response rate, then final sample size is = effective sample size / (1 -

non response rate anticipated).

16.72
1-0.10

Final sample size = =18.57=19

So, statistically sample size for this thesis is 19

Data was collected from June 2021 to October 2021. In that time collected sample size
for this thesis was 50. Among them, 25 participants were in Physio ball group and 25

participants were in Plinth exercise group.
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3.6 Sample selection

50 patients with stroke who met the inclusion criteria selected form the Neurology Unit
of Centre for the Rehabilitation of the Paralyzed (CRP), Savar, Dhaka. All the
participants had an equal probability of assigning to any of two groups. Subjects, who will
meet the inclusion criteria, will be included as sample in this study. First, participants will
be notified about the purpose and reasoning of this study and their participation in this
study will be voluntary. Then we will invite them for interviewing. Data will be collected
through the face-to-face interview with participants and the data collector. Clinical
physiotherapists of CRP are selected for Plinth exercises group and Physio ball exercises
group. Sample were selected conveniently and send them to the clinical physiotherapists
for treatment according to group. 25 samples were assigned to Plinth exercise group and
treated by task specific plinth trunk control exercise with conventional physiotherapy.
Other 25 participants were assigned to Physio ball group and treated by task specific
Physio ball exercises with conventional physiotherapy. Single binding procedure was

followed in the study.

Meanwhile, the sample became 48 as 2 participants were dropped out before Completion
of 12 sessions treatment. Finally, the sample size was 48 in number and consisting of 24

participants in the Physio ball group and 24 participants in the Physio ball group.

3.7Inclusion criteria:

Post stroke patients(Renald& Regan, 2016)

= Patient with poor static and dynamic standing balance(Karthikbabu et al., 2011)
= Agerange 31 - 60 years (Renald& Regan, 2016)

= Male and Female patient with CVA(Renald& Regan, 2016)

= Patient with ischemic stroke (Karthikbabu et al., 2011)

= Able to communicate (Karthikbabu et al., 2011)
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3.8 Exclusion Criteria:
= Medically unstable(Renald& Regan, 2016)
= Visual, hearing problem(Karthikbabu et al., 2011)

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

(Karthikbabu et al., 2011)
=  Multiple stroke(Karthikbabu et al., 2011)

= Any musculoskeletal disorder like osteoarthritis, ligament injury, low back pain

etc.(Karthikbabu et al., 2011)
3.9 Data collection tools

Data collection tool were data collection form, informed consent form, Structured

questionnaire, papers, pen, pencil.
3.10 Measurement tool
Berg Balance Scale (BBS)

This questionnaire is designed for stroke patients for assessment of static and dynamic
balance. The Berg Balance Scale (or BBS) is a widely used clinical test of a person's
static and dynamic balance abilities, named after Katherine Berg, one of the developers
(Berg et al., 1989). The BBS is a 14-item scale that quantitatively assesses balance. 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. The points of Berg Balance Scale (or BBS) are-

1. Sitting to standing
2. Standing unsupported
3. Sitting with back unsupported

4. Standing to sitting
20



5. Transfers

6. Standing unsupported with eye closed

7. Standing unsupported with feet together

8. Reaching forward with outstretched arm while standing

9. Pick up object from the floor from a standing position

10. Turning to look behind over left and right shoulders while standing
11. Turn 360 degrees

12. Place alternative foot on step or stool while standing unsupported
13. Standing unsupported one foot in front

14. Standing on one leg

Trunk Impairment Scale (TIS)

Sitting, thighs horizontal and feet flat on support, knees 90° flexed, no back support,
hands and forearms resting on the thighs. The subject gets 3 attempts for each item. The
best performance is scored. The observer may give feedback between the tests.
Instructions can be verbal and nonverbal (demonstration). Total Score of Trunk
Impairment Scale (TIS) is 23. This scale contains assessment of static balance, dynamic

balance and co-ordination. The points of Trunk Impairment Scale (TIS) are-

1. Static balance
2. Dynamic balance

3. Co-ordination
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3.11 Questionnaire

The questionnaire developed under the advice and permission of the supervisor following
certain guidelines. There were Berg Balance Scale (BBS) with fourteen (14) close-ended
questions and Trunk Impairment scale (TIS) with seventeen (17) close-ended questions
which measured by the examiner and each question will be formulated to identify the

change of trunk control and balance with each activity.
3.12 Data Collection Procedure

The data collection procedure is performed after assessing the patient, initial recording,
treatment, and final recording. After screening the patients at Neurology unit, patients
were selected for data collection according to the inclusion criteria. Then the data
collector provided the consent form to the participants and also briefly understand the
aims and objectives of the corresponding research project. The patients who agreed to
participate, then data collector did pretest on both groups.Data will be collected through
face-to-face interview using a pretested semi-structured questionnaire and informed

verbal consent will be taken prior to interview.

Data was collected from June 2021 to October 2021. Given the evidence-based treatment
protocol that are plinth trunk control exercises and physio ball exercises performed by
qualified physiotherapist. After 12 sessions of treatment provided for every participantin
both groups, again above procedure is followed to take post-test at the end of 12 sessions

of treatment.

The participant received treatment as regular patients in the Neurology unit; they
continue their treatment as per their schedule. Each participant received 3 days per week.
Treatment program arranges for 4 weeks with 12 sessions. Each session was for 45

minutes.
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3.13 Intervention

A common intervention program was executed for both groups, it included in the study
underwent regular physiotherapy exercises such as tone facilitation and a range of
movement exercises.For specific intervention, the patients received task-specific
movements of the upper and lower trunk exercises both in the supine and sitting
positions. Pelvic bridge, the unilateral bridge, the flexion rotation of the upper and lower
trunk in supine position. Selective flexion extension of the lower trunk; lateral flexion of
the upper and lower trunk; rotation of the upper and the lower trunk; weight shifts;
forward and lateral reach are included in sitting exercises. Those selective interventions
were done in stable surface (in Plinth exercise group) and unstable surface (in Physio ball
group). Clinical physiotherapist applied those exercises on each participant of the group

in last 15 minutes of each session and they will get 12 sessions of treatment.

Dosage:For both the groups the exercises were gradually introduced and the number of
repetitions was determined on the basis of the patient’s performance. The intensity of the

exercises was increased(Renald& Regan, 2016).

Conventional physiotherapy: Treatment for patients with chronic stroke followed by
different manual therapy along with home advices are practiced in clinical Department of
Physiotherapy. The interventional procedure (treatment Strategy) depends on patient's
condition and disease progress. Researcher collected opinion from staffs at least
designated as Clinical Physiotherapist. They regarded conventional Physiotherapy as

followings:
1. Positioning with postural correction
2. Functional activity
3. Neural connectivity exercise
4. Active facilitatory ROM exercise

5. Stretching for U/L and L/L-slow passive stretching
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Co-ordination practice- Frenkel's exercise
Weight shifting and weight bearing
Trunk mobilization exercise with or without physio ball
Balance training both static and dynamic
Bed mobility
Strengthening program (Isometric & Isotonic)
Gait re-education
a. Side to side walking
b. Backward walking
c. Box walking
d. Heel walking
e. Toe walking Parallel bar walking
f. Straight line walking
Proprioceptive exercise
Trunk control exercise
Soft tissue mobilization
Parallel bar walking
Transitional movement Practice

Stepping
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Plinth Exercise Group:Treatment exercisesare —

1.
2.
3.
4.
5.
6.
7.
8.
9.

10. Lateral reach

Pelvic bridging

Unilateral bridging

Trunk rotation

Static sitting balance
Trunk flexion-extension
Trunk lateral flexion
Lower trunk lateral flexion
Trunk rotation

Forward reach

———

Trunk rotation Static sitting
balance

Trunk flexion- Trunk rotation

extension

Foard reach Lateral reach :

Figure 1: Plinth Exercises
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Physio Ball Exercise Group: Treatment exercises are —

1.
2.
3.
4.
5.
6.
7.
8.
9.

10. Lateral reach

Pelvic bridging

Unilateral bridging

Trunk rotation

Dynamic sitting balance
Trunk flexion-extension
Trunk lateral flexion
Lower trunk lateral flexion
Trunk rotation

Forward reach

Dynamic sitting
balance

Trunk flexion- Trunk lateral Lower trunk lateral flexion Trunk rotation
extension flexion

Forward reach Laterl reach

Figure 2: Physio Ball Exercises
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3.14 Ethical Consideration

Research proposal was submitted for approval to the institution of Review Board (IRB)
of Bangladesh Health Professions Institute (BHPI) and after defense the research
proposal approval was taken from the IRB. A written/ verbal consent was taken from the
participant before collecting data. The World Health Organization (WHO) and
Bangladesh Medical Research Council (BMRC) guideline was followed to conduct the
study. Again, before beginning the data collection, researcher was 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.
3.15 Data Analysis

Statistical analysis was performed by using statistical package for social science (SPSS)

version 20with a significance level of P < 0.05 and Microsoft Excel version 2019.
3.16Statistical Test

Between groups analysis of Berg Balance Scale (BBS) and Trunk Impairment Scale
(TIS) was calculated by Mann-Whitney U-test. In addition, within group analysis of Berg
Balance Scale (BBS) and Trunk Impairment Scale (TIS) was analyzed by Wilcoxon

signed rank test.
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Mann-Whitney U test is a non-parametric test that is simply compares the result
obtained from each group to see if they differ significantly between them. This test can

only be used with ordinal or interval/ ratio data.

The formula of Mann-Whitney U test:

U=n;n, + ey

— T,
Here,

n; = number of subjects from experimental group.

n; = number of subjects from control group.

T = the larger rank total.

ny= the number of the subjects of the group with larger rank total.

Wilcoxon sign-ranked test is used when two groups of matched subjects, one group
represent one condition and the other group represent other condition; to see if there is

significant deference within the groups.

The formula of Wilcoxon sign-ranked test:

n{n+1
p DEED

,n(n+1)(2n+1)
24

Z:

Here,

n = number of pairs where differences is not 0

W; = smallest of absolute values of the sum
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3.17Significant level

In order to find out the significance of the study, the "P" value was calculated. The P
values refer to the probability of the results for experimental study. The word probability
refers to the accuracy of the findings. P value of <0.05 was accepted as significant result
for health service research. If the P value is equal or smaller than the significant level, the

results are said to be significant (Depoy and Gitlin, 2015).

3.18Informed Consent

The researcher obtained consent to participate from every subject. A signed informed
consent form was received from each participant. The participants were informed that
they have the right to meet with outdoor doctor if they think that the treatment is not
enough to control the condition or if the condition become worsen. The participants were
also informed that they were completely free to decline answering any question during
the study and were free to withdraw their consent and terminate participation at any time.
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 senior authority or administration of

CRP and have any questioned answer to their satisfaction.
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CHAPTER -1V RESULTS

4.1 Age range of the participants (n=48)

Age Range

m31-40 Years ®41-50 Years ™ 51-60 Years

Figure 3: Pie chart of age range of the participants

The chart revels that among the 48 participants, the mean age of the participants were
47.92 + 7.313years with a range from 31 to 60 years and the minimum age was 32 years
and maximum age was 60 years. It is found from figure 1 that 16 participants (33.30%)
were found in 31-40 years range, 22 participants (45.80%) were found in 41-50 years age
group, 10 participants (20.80%) were found in 51-60 years age group.
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4.2 Gender of the participants (n=48)

Gender

M Male H Female

Figure 4: Pie chart of gender of the participants

The chart revels that among the 48 participants, the frequencies of the participants were

50% (n=24) male and 50% (n=24) female.
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4.3 Marital status of the participants (n=48)

Married Unmarried Divorced
B Marital Status 47 0 1

B Marital Status

Figure 5: Bar chart of marital status of the participants

The chart revels that among the 48 participants, 97.9% (n=47) participants were married,

0% (n=0) participants were unmarried and 2.10% (n=1) participants were divorced.
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4.4 Educational status of the participants (n=48)

Educational Status

[literate Primary  Secondary = Higher Bachelor  Masters or

School Secondary above
Certificate  Certificate
(SSC) (HSC)

Figure 6: Bar chart of educational status of the participants

The chart revels that among the 48 participants, 18.8% (n=9) participants were illiterate,
39.6% (n=19) participants were primary educated, 14.6% (n=7) participants were
completed Secondary School Certificate (SSC), 4.2% (n=2) participants were Completed
Higher Secondary Certificate (HSC), 6.3% (n=3) participants were completed Bachelor

Degree, and 16.7% (n=8) participants were completed Masters or above.
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4.5 Living area of the participants (n=48)

LIVING AREA

Figure 7: Pie chart of living area of the participants

The chart shows that among the 48 participants, 50% (n=24) participants were living in
rural areas and 50% (n=24) participants were living in urban areas. No participant was

found living in hill tracks.
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4.6 Occupational status of the participants (n=48)

Housewife Service Business Immigrant = Unemloyed
Holder Persons
B Occupational status 21 16 9 1 1

Figure 8: Bar chart of occupational status of the participants

The chart shows that among the 48 participants, 43.8% (n=21) participants were
housewife, 33.3% (n=16) participants were service holder, 18.8% (n=9) participants were
business person, 2.1% (n=1) participants were immigrant and 2.1% (n=1) participants

were unemployed.
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4.7 Past medical history of the participants (n=48)

No History
6%

Hypertension
33%

Others
27%

Diabetes

Heart Diseases Mellitus
14% 21%

Figure 9: Pie chart of past medical history of the participants

The chart shows that among the 48 participants, 33% (n=16) participants have
hypertension, 21% (n=10) participants have diabetes mellitus, 13% (n=6) participants
have heart diseases, 27% (n=13) participants have other conditions and 6% (n=3)

participants have no past medical history.
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4.8 Berg Balance Scale (BBS) score between Physio ball group and Plinth group

Table 1:Statistical outcome of Berg Balance Scale (BBS) score through Mann-Whitney
U test in between Physio ball and Plinth group in the following table:

Plinth group
Physio ball group
Test (n=24) X+ Z P
(n=24) X+ SD
SD

Total Berg Balance Scale
33.38 +£9.846 29.17+10.273 | 1.280 | 0.200
score (Total score = 56)

Table 1 showed that, this study found that by examining the final test statistics through
Mann-Whitney U test, it was discovered that for (n = 48)Mann-Whitney U test table
gives Z =1.280 which is less than critical value of 1.96 and p value 0.200 which is greater
than 0.05 So, the null hypothesis is accepted and alternative hypothesis is rejected at 5%
level of significance which means that difference between Physio ball group and Plinth
group exercises was not significant for improvements of balance, measured by Berg

Balance Scale (BBS).
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4.9 Trunk Impairment Scale (TIS) score between Physio ball group and Plinth
group

Table 2:Statistical outcome of Trunk Impairment Scale (TIS) score through Mann-

Whitney U test in between Physio ball and Plinth group in the following table:

Plinth group
Physio ball group
Test n=24) X+ Z P
(n=24) X+ SD
SD

Static Sitting Balance

4.83 +1.551 4.08 £1.381 1.999 | 0.046*
(Total score = 7)
Dynamic Sitting Balance

4.21+1.719 3.13+1.424 2.333 | 0.020*
(Total score = 10)
Coordination

2.87 £ 1.007 1.71 £ 1.122 3.500 | 0.001*
(Total score = 6)
Total Trunk Impairment
Scale 11.91 +3.544 8.92 +£2.977 2.700 | 0.007*
(Total score = 23)

* Significant p value

Table 2 showed that, this study found that by examining the final test statistics through
Mann-Whitney U test, it was discovered that for (n = 48) Mann-Whitney U test table
gives Z =1.999for static sitting balance, Z = 2.333 for dynamic sitting balance, Z = 3.500
for co-ordination and Z = 2.700 for total Trunk Impairment Scale (TIS) which is greater
than critical value of 1.96.And p value is 0.046for static sitting balance, 0.020 for
dynamic sitting balance, 0.001 for co-ordination and 0.007 for total Trunk Impairment
Scale (TIS) which is less than 0.05. So, the null hypothesis is rejected and alternative
hypothesis is accepted at 5% level of significance which means that difference between
Physio ball group and Plinth group exercises was significant for improvements of static
sitting balance, dynamic sitting balance and co-ordination measured by total Trunk
Impairment Scale (TIS). Improvement occurred in the Physio ball group and were not
same with Plinth group. They differ significantly as Physio ball group improvements was

more than Plinth group.
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4.10 Berg Balance Scale (BBS) score within Physio ball group and Plinth group

Table 3: Statistical outcome of Berg Balance Scale (BBS) score through Wilcoxon
Signed Ranks test within Physio ball and Plinth group in the following table:

Physio ball group (n =24) | Plinth group (n = 24)
Test

Z P V/ P

Total Berg Balance Scale
score 4.302 0.001* 3.645 0.001*
(Total score = 56)

* Significant p value

Table 3 showed that, this study found that by examining the final test statistics of Physio
ball group through Wilcoxon Signed Ranks test, it was discovered that for (n = 24)
Wilcoxon Signed Ranks test table gives Z =4.302which is greater than critical value of
1.96 and p value 0.001which is less than 0.05 So, the null hypothesis is rejected and
alternative hypothesis is accepted at 5% level of significance which means that theresults
of Physio ball groupexercises was found significant for improvements of balance,
measured by Berg Balance Scale (BBS). On the other hand, test statistics of Plinth group
through Wilcoxon Signed Ranks test, it was discovered that for (n = 24) Wilcoxon
Signed Ranks test table gives Z =3.645which is greater than critical value of 1.96 and p
value 0.001which is less than 0.05 So, the null hypothesis is rejected and alternative
hypothesis is accepted at 5% level of significance which means that the results of Plinth
groupexercises was alsofound significant for improvements of balance, measured by
Berg Balance Scale (BBS).It indicates that the results of each group were significant the

treatment selected for each group was found effective.
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4.11 Items of Berg Balance Scale (BBS) scale within Physio ball group and Plinth

group

Table 4:Statistical outcome of items of Berg Balance Scale (BBS) score through

Wilcoxon Signed Ranks test within Physio ball and Plinth group in the following table:

Physio ball group Plinth group
Ber
8 (n=24) X+ SD (n=24)X+SD
Balance
Pre Post Mean P Pre Post Mean P
Scale (BBS)
test test | difference | value test test | difference | value
221 | 2.75 217 | 2.71
1. Sitting to
+ + 0.54 0.001* + + 0.54 0.001*
standing
1.215 | 0.847 1.129 | 0.955
238 | 2.83 2.25 | 246
2. Standing
+ + 0.45 0.001* + + 0.21 0.059
unsupported
1.209 | 0.917 1.327 | 1.021
3. Sitting 271 | 2.92 246 | 2.54
with back + + 0.21 0.025%* + + 0.08 0.157
unsupported | 0.955 | 0.830 1.103 | 0.977
2.79 | 2.88 233 | 2.46
4. Standing
+ + 0.09 0.157 + + 0.13 0.083
to sitting
1.021 | 0.900 1.129 | 1.103
233 | 2.79 2.21 2.33
5. Transfers + + 0.46 0.001* + + 0.12 0.083
1.129 | 0.833 1.021 | 0.917
6. Standing
2.17 | 2.58 2.08 | 2.17
unsupported
+ + 0.41 0.002* + + 0.09 0.317
with eye
1.308 | 1.018 0.974 | 0.963
closed
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7. Standing 1.75 | 2.38 1.83 | 2.08
unsupported with + + 0.63 0.001* + + 0.25 | 0.014%*
feet together 0.989 | 0.770 1.049 | 0.974
8. Reaching
1.79 | 2.38 1.75 | 1.79
forward with
+ + 0.59 0.001* + + 0.04 | 0.564
outstretched arm
0.779 | 0.924 0.608 | 0.658
while standing
9. Pick up object
1.58 | 1.88 1.71 1.83
from the floor
+ + 0.30 0.020* + + 0.12 | 0.083
from a standing
. 0.974 | 0.797 0.955 | 0.917
position
10. Turning to
look behind over 1.38 1.88 1.67 1.67
left and right + + 0.50 0.001* + + 0.00 | 1.000
shoulders while 0.875 | 0.741 0.963 | 1.007
standing
1.75 | 2.04 1.63 | 1.75
11. Turn 360
+ + 0.29 0.008* + + 0.12 | 0.083
degrees
0.794 | 0.806 0.824 | 0.794
12. Place
alternative foot 1.79 | 2.04 1.83 1.96
on step or stool + + 0.25 0.014* + + 0.83 | 0.083
while standing 0.932 | 0.999 0.917 | 0.908
unsupported
13. Standing 142 | 1.96 1.71 1.71
unsupported one + + 1. 0.54 0.001* + + 0.00 | 1.000
foot in front 1.018 | 160 0.955 | 0.908
142 | 2.03 1.75 | 1.92
14. Standing on
+ + 0.61 0.001* + + 0.17 | 0.046*
one leg
0.776 | 0.850 0.897 | 0.776

* Significant p value
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Table 4 showed that, this study found that by examining the final test statistics of Physio
ball group through Wilcoxon Signed Ranks test, it was discovered that for (n = 24)
Wilcoxon Signed Ranks test table gives that within 14 tests, 13 tests results were found
significant in case of balance, measured by Berg Balance Scale (BBS) of Physio ball
group.On the other hand, Plinth group statistics through Wilcoxon Signed Ranks test, it
was discovered that for (n = 24) Wilcoxon Signed Ranks test table gives that within 14
tests, 3 tests results were found significant in case of balance, measured by Berg Balance
Scale (BBS) of Plinth group. This table also showed that, mean improvements of both
groups are maximum at Physio ball group. So, if we compare with mean difference, then

the table 4 shows that maximum improvements are found in Physio ball group.
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4.12 Trunk Impairment Scale (TIS) score within Physio ball group and Plinth group

Table 5:Statistical outcome of Trunk Impairment Scale (TIS) score through Wilcoxon

Signed Ranked test within Physio ball and Plinth group in the following table:

Physio ball group (n =24) | Plinth group (n = 24)
Test
Z P Z P

Static Sitting Balance

4310 0.001* 2.646 0.008*
(Total score =7)
Dynamic Sitting Balance

4.199 0.001* 2.714 0.007*
(Total score = 10)
Coordination

4310 0.001* 2.646 0.008*
(Total score = 6)
Total Trunk Impairment Scale

4.237 0.001* 3.589 0.001*
(Total score = 23)

* Significant p value

Table 5 showed that, this study found that by examining the final test statistics ofPhysio
ball group through Wilcoxon Signed Ranked test, it was discovered that for (n = 24)
Wilcoxon Signed Ranked test table gives Z =4.310for static sitting balance, Z = 4.199for
dynamic sitting balance, Z = 4.310for co-ordination and Z = 4.237for total Trunk
Impairment Scale (TIS) which is greater than critical value of 1.96.And p value is
0.001for static sitting balance, 0.001for dynamic sitting balance, 0.001for co-ordination
and 0.001for total Trunk Impairment Scale (TIS) which is less than 0.05. So, the null
hypothesis is rejected and alternative hypothesis is accepted at 5% level of significance
which means that result of static sitting balance, dynamic sitting balance, co-ordination
and total Trunk Impairment Scale (TIS) of Physio ball groupwas significant. On the other
hand, test statistics of Physio ball group through Wilcoxon Signed Ranked test, it was
discovered that for (n = 24) Wilcoxon Signed Ranked test table gives Z =2.646for static
sitting balance, Z = 2.714for dynamic sitting balance, Z = 2.646for co-ordination and Z =
3.589for total Trunk Impairment Scale (TIS) which is greater than critical value of 1.96.
And p value is 0.008 for static sitting balance, 0.007 for dynamic sitting balance, 0.008
for co-ordination and 0.001for total Trunk Impairment Scale (TIS) which is lessthan 0.05.
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So, the null hypothesis is rejected and alternative hypothesis is accepted at 5% level of
significance which means that result of static sitting balance, dynamic sitting balance, co-
ordination and total Trunk Impairment Scale (TIS) of Plinth groupwas significant. It
indicates that the results of each group were significant. This means the treatment

selected for each group was found effective.
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CHAPTER -V DISCUSSION

The purpose of my study is to find out the improvement of trunk balance with the task
specific trunk exercises with physio ball and plinth. In my study, the mean age was 47.92
years. Maximum age is 60 years and minimum age is 30 years. In India, a study by
Karthikbabu et al. (2011) found that mean age was 57.4 years. Renald& Regan, (2016)
described that he was found that 45-60 years age of patients were taken for his study.

In my study, I have found that male participants were 50% and female participants was
50% among 48 participants. Karthikbabu et al. (2011) found that 57% participants were

male and 43% participants was female among 30 participants.

For this purpose, a total of 48 samples were taken by 24 people in two groups. The study
is done with them. These two groups receive conventional treatment, and are given
modified treatment for the last 15 minutes of the session. For the plinth exercises group,
in last 15 minutes, the trunk exercises in the plinth are done with extra frequency and
intensity. On the other hand, in last 15 minutes in physio ball exercises group, they were
given exercises with extra frequency and intensity with physio ball. They received a total

of 12 sessions of treatment. Then their results have been seen through assessment.

From the study, it is seen that between group analysis in the plinth exercises group and
physio ball exercises groups results of the Berg Balance Scale was not significant. But
the results of Trunk Impairment Scale are coming significant. Meanwhile, if we look at
the within group analysis, it is seen that the two groups are coming with improvement in
both scales, that means, significant results are coming. Comparing the average within
group results of physio ball exercises group with plinth exercises group shows that the
difference between the two groups is noticeable. The improvement rate of physio ball
exercises group is comparatively higher, while the improvement of plinth exercises group
is less noticeable than physio ball exercises group. Although two groups are coming up

with this good improvement which is mentioned in Tables 3 and Table 5.
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A comparison between the two groups shows that the results for the physio ball exercises
group, static balance, dynamic balance and coordination for the Trunk Impairment scale
is significant. So, it can be said that the treatment procedure of physio ball exercises

group is very effective for trunk balance.

On the other hand, the result was not significant for Berg Balance Scale. In this case, it
can be said that the result between the two groups is not scientific, but in within group,
the result is coming significant. Therefore, it can be concluded that if we analysethe two

groups separately, improvement is coming in both groups.

Renald& Regan, (2016) described that he also found significant result in balance
assessment. His purpose of the study was also finding balance and functional ability in
stroke patients. He used Motor Assessment Scale (MAS) for functional ability and Trunk
Impairment Scale (TIS) For balance. He found dynamic surface more effective than static

surface treatment to improve trunk balance and functional outcome.

Karthikbabu et al. (2011) described that the purpose of his study was also measuring
functional outcome and balance by plinth trunk control exercise and physio ball exercise.
The measurement tool for that study was Brunel Balance Assessment (BBA)and Trunk
Impairment Scale (TIA). The baseline characteristics of both groups werenot found
significant. But within group analysistreatment of both groups were effective. At the end
of this study, effectiveness was found in physio ball group than Plinth group. He found
Significant values in within group. According to Trunk Impairment Scale (TIS), static
balance, dynamic balance and co-ordination of patients are found beneficial for dynamic

exercises group.

To the best of my knowledge, this kind of study using plinth (static surface treatment
protocol) and physio ball (dynamic surface treatment protocol) for trunk balance and
functional ability with patient with stroke is completed first time in Bangladesh.

Although a few studies are found which held in foreign countries.
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Limitation of the Study

The study was conducted with 48patients with stroke, which is 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 due to covid 19 situation.

It is limited by the fact that daily activities of the subject were not monitored which could
have influenced.

The research was carried out in CRP, Savar, Dhaka such a small environment. So, it was
difficult to keep the aim confidential for binding procedure. Therefore, double blind
method was used in this study.

There was no available research done in this area in Bangladesh. So, relevant information

about Stroke with specific intervention for Bangladesh was very limited in this study.
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CHAPTER - VI CONCLUSION AND RECOMMENDATION

6.1 Conclusion

The rate of education is very poor in Bangladesh. On the other hand, Government and
non-Government activities in Health sectors are not sufficient. Now a day’s Government
Health policy is not yet to meet the demand of the population.Different private clinic and
hospitals are trying to bring latest medical services in our country. For this purpose, this
study was conducted to provide better treatment plan for strike patients. The study was an
interventional study design to examine the functional outcome and balance after static
and dynamic surface exercise protocol. Both treatment protocol had beneficial effects on
the improvement of the functional outcome and balance among stroke patient. So, both

treatment protocols are very much important for stroke patient.
6.2 Recommendation

We need to do more research on this treatment protocols. Long time research would give
a specific result about plinth exercise and physio ball exercise. After stroke as early as
possible patient will receive both plinth exercises and physio ball exercises for their

better function and balance.

For future studies, larger sample size may improve the statistical significance of some of
the results. There needs a plan to conduct Randomized Control Trial within two groups
(Control & Trial group) and maintaining the double blinding procedure to find the actual

rate of effectiveness of plinth exercises and physio ball exercises.
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APPENDIX

CONSENT STATEMENT (ENGLISH)

Assalamualaikum,

I am Tanvir Rahman conducting this thesis for B.Sc. in Physiotherapy program titled
“Effectiveness of physio ball and plinth trunk exercises to improve trunk balance
along with conventional physiotherapy among stroke patients”. By this I would like
to find out the effect of trunk control exercise through plinth trunk control exercise for
stroke patients. Now I need to ask some information regarding sociodemographic,
balance and trunk impairment related question. This will take approximately 20-30
minutes.

I would like to inform you that this is a purely academic study and will not be used for
any other purpose. Your participation in the research will have no impact on your present
or future treatment in this area. All information provided by you will be treated as
confidential and in the event of any report or publication it will be ensured that the source
of information remains anonymous.

Your participation in this study is voluntary and you may withdraw yourself at any time
during this study without any negative consequences. You also have the right not to
answer a particular question that you don’t like or do not want to answer during
interview.

If you have any query about the study or your right as a participant, you may contact with
me and/or my research supervisor, Fabiha Alam, Lecturer of BHPI, CRP, Savar, Dhaka.

Do you have any questions before I start?

Yes No

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

Yes No

Signature and date of the Participant

Signature and date of the Interviewer

Signature and date of the Physiotherapist
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QUESTIONNAIRE (ENGLISH)

SECTION-1: Personal Details

Patient ID:

Date of test:

Name:

Present Address:
Permanent Address:
Contact Number:

SECTION-2: Socio Demographic Information

Please give tick (V) mark at the best correct answer:

No. | Questions Respor.ls.e of the No. Questions ReSPOI.ls.e of the
participant participant
) First time o Yes
2.1 | Age (in year) 2.8 stroke o No
o Male Type of o Ischemic
2 > o Female 2.9 stroke o Hemorrhagic
. Affected o Right side
2.3 | Weight (Kg) 23l Body Part o Leftside
o Married
. o Unmarried Dominant o Yes
Sy Marital status o Divorced 2L side affected |0 No
o Widow
o llliterate
o Primary
o Secondary school o HTN
Educational cqnlﬁcate (55C) Past medical  |° bM
2.5 status o ngher secondary | 2.12 history o H@rt
certificate (HSC) Disease
o Bachelor o Others
o Masters or above
o Other:
© Rural Acute or
2.6 | Livingarea |0 Urban 2.13 :
. chronic stroke
o Hill tracks
2.7 | Occupation
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SECTION-3: Assessment of balance

No.

Test

Pre

test

Post
test

3.1

SITTING TO STANDING:(Please stand up. Try not to use your
hand for support)

(4) able to stand without using hands and stabilize independently

(3) able to stand independently using hands

(2) able to stand using hands after several tries

(1) needs minimal aid to stand or stabilize

(0) needs moderate or maximal assist to stand

3.2

STANDING UNSUPPORTED: (Please stand for two minutes
without holding on)

(4) able to stand safely for 2 minutes

(3) able to stand 2 minutes with supervision

(2) able to stand 30 seconds unsupported

(1) needs several tries to stand 30 seconds unsupported

(0) unable to stand 30 seconds unsupported

3.3

SITTING WITH BACK UNSUPPORTED BUT FEET
SUPPORTED ON FLOOR OR ON A STOOL: (Please sit with
arms folded for 2 minutes)

(4) able to sit safely and securely for 2 minutes

(3) able to sit 2 minutes under supervision

(2) able to sit 30 seconds

(1) able to sit 10 seconds

(0) unable to sit without support 10 seconds

3.4

STANDING TO SITTING: (Please sit down)

(4) sits safely with minimal use of hands

(3) controls descent by using hands

(2) uses back of legs against chair to control descent
(1) sits independently but has uncontrolled descent
(0) needs assist to sit
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No.

Test

Pre

test

Post
test

3.5

TRANSFERS: (Arrange chair for pivot transfer. Ask subject to
transfer one way toward a seat with armrests and one way toward
a seat without armrests. You may use a bed and a chair)

(4) able to transfer safely with minor use of hands

(3) able to transfer safely definite need of hands

(2) able to transfer with verbal cuing and/or supervision

(1) needs one person to assist

(0) needs two people to assist or supervise to be safe

3.6

STANDING UNSUPPORTED WITH EYES CLOSED: (Please
close your eyes and stand still for 10 seconds)

(4) able to stand 10 seconds safely

(3) able to stand 10 seconds with supervision

(2) able to stand 3 seconds

(1) unable to keep eyes closed 3 seconds but stays safely

(0) needs help to keep from falling

3.7

STANDING UNSUPPORTED WITH FEET TOGETHER:
(Place your feet together and stand without holding on)

(4) able to place feet together independently and stand 1 minute
safely

(3) able to place feet together independently and stand 1 minute
with supervision

(2) able to place feet together independently but unable to hold for
30 seconds

(1) needs help to attain position but able to stand 15 seconds feet
together

(0) needs help to attain position and unable to hold for 15 seconds
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No.

Test

Pre

test

Post
test

3.8

REACHING FORWARD WITH OUTSTRETCHED ARM
WHILE STANDING: (Lift arm to 90 degrees. Stretch out your
fingers and reach forward as far as you can. Ask subject to use

both arms when reaching to avoid rotation of the trunk)
(4) can reach forward confidently 25 cm (10 inches)

(3) can reach forward 12 c¢m (5 inches)

(2) can reach forward 5 cm (2 inches)

(1) reaches forward but needs supervision

(0) loses balance while trying/requires external support

3.9

PICK UP OBJECT FROM THE FLOOR FROM A
STANDING POSITION: (Pick up the shoe/slipper, which is
place in front of your feet)

(4) able to pick up slipper safely and easily
(3) able to pick up slipper but needs supervision

(2) unable to pick up but reaches 2-5 cm from slipper and keeps

balance independently
(1) unable to pick up and needs supervision while trying

(0) unable to try/needs assist to keep from losing balance or falling
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Pre | Post
No. Test
test | test
TURNING TO LOOK BEHIND OVER LEFT AND RIGHT
SHOULDERS WHILE STANDING: (Turn to look directly
behind you over toward the left shoulder. Repeat to the right.
Examiner may pick an object to look at directly behind the subject
to encourage a better twist turn.)
3.10 | (4) looks behind from both sides and weight shifts well
(3) looks behind one side only other side shows less weight shift
(2) turns sideways only but maintains balance
(1) needs supervision when turning
(0) needs assist to keep from losing balance or falling
TURN 360 DEGREES: (Turn completely around in a full circle.
Pause. Then turn a full circle in the other direction)
(4) able to turn 360 degrees safely in 4 seconds or less
3.11 (3) able to turn 360 degrees safely one side only 4 seconds or less
(2) able to turn 360 degrees safely but slowly
(1) needs close supervision or verbal cuing
(0) needs assistance while turning
PLACE ALTERNATE FOOT ON STEP OR STOOL WHILE
STANDING UNSUPPORTED: (Place each foot alternately on
the step/stool. Continue until each foot has touch the step/stool
four times)
(4) able to stand independently and safely and complete 8§ steps in
312 20 seconds

(3) able to stand independently and complete 8 steps in > 20
seconds

(2) able to complete 4 steps without aid with supervision
(1) able to complete > 2 steps need minimal assist

(0) needs assistance to keep from falling / unable to try
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No.

Test

Pre

test

Post
test

3.13

STANDING UNSUPPORTED ONE FOOT IN FRONT:
(Place one foot directly in front of the other. If you feel that you
cannot place your foot directly in front, try to step far enough
ahead that the heel of your forward foot is ahead of the toes of
the other foot. To score 3 points, the length of the step should
exceed the length of the other foot and the width of the stance

should approximate the subject’s normal stride width)

(4) able to place foot tandem independently and hold 30 seconds
(3) able to place foot ahead independently and hold 30 seconds
(2) able to take small step independently and hold 30 seconds
(1) needs help to step but can hold 15 seconds

(0) loses balance while stepping or standing

3.14

2.14 STANDING ON ONE LEG: (Stand on one leg as long as

you can without holding on)

(4) able to lift leg independently and hold > 10 seconds
(3) able to lift leg independently and hold 5-10 seconds
(2) able to lift leg independently and hold > 3 seconds

(1) tries to lift leg unable to hold 3 seconds but remains standing

independently

(0) unable to try of needs assist to prevent fall

Total Berg Balance Score
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SECTION-4: Assessment of the Trunk Impairment

Static Sitting Balance

Score
Item Task Description Score Description Pre | Post
test test
Falls or needs arm
Keep starting position for 10s (if 0, support 0 0
1 total TIS scale is 0) Maintains position for 10 5 5
]
Falls or needs arm
Therapist crosses strongest leg over | support 0 0
42 weakest leg, keep position for 10 s Maintains position for 10 5 5
]
Falls 0 0
Needs arm support 1 1
3 Patient crosses strongest leg over Displaces trunk 10 cm or 5 5
weakest leg assists with arm
Moves without trunk or
arm compensation . .
Sub Total 7 17
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Dynamic Sitting Balance

Touch seat with right

Does not reach seat, falls, or uses

44 elbow, return to starting | arm 0 0
position (If 0, items Touches seat without help 1 1
4.5+4.6 are also 0)

Repeat item 4.4, No appropriate trunk movement 0 0
evaluate trunk .
Appropriate trunk movement

4.5 . pprop
rpovement (0, item 4.6 (shortening right side, lengthening 1 1
is also 0) left side)

Repeat item 4.4 Compensation used (arm, hip, 0 0

4.6 | (compensation knee, foot)
strategies used or not) No compensation strategy used 1 1
Touch seat with left Does not reach seat, falls, or uses 0 0

4.7 elbow, return to starting | arm

’ position (If 0, items .
4.844.9 are also 0) Touches seat without help 1 1
Repeat item 4.7, No appropriate trunk movement 0 0
evaluate trunk .
Appropriate trunk movement

4.8 . pprop
moxllemoent (10, item 4.9 (shortening left side, lengthening 1 1
is aiso () right side
Repeat item 4.7 Compensation used (arm, hip, 0 0

4.9 | (compensation knee, foot)
strategies used or not) No compensatory strategy used 1 1
Lift right side of pelvis | No appropriate trunk movement 0 0
from seat, return to .

’ A te trunk t

4.10 starting position. (If 0, ppropriate Tuflk movemet
> ) (shortening right side, lengthening 1 1
item 4.11 is also 0) left side)

Repeat item 4.10 Compensation used (arm, hip, 0 0

4.11 | (compensation knee, foot
strategies used or not) No compensation strategy used 1 1
Lift left side of pelvis No appropriate trunk movement 0 0
from seat, return to .

’ A te trunk t

4.12 starting position. (If 0, ppropriate ML movetnen®
> i (shortening left side, lengthening 1 1
item 4.13 is also 0) right side)

Repeat item 4.12 Compensation used (arm, hip, 0 0

P (compensation knee, foot)

’ strategies used or not) No compensation strategy used 1 1

Sub Total /10 /10
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Coordination

Rotate shoulder girdle 6 | Does not move right side 3 times 0 0
times, move each Asymmetric rotation 1 1
4.14 | shoulder 3 times
Symmetric rotation
forward. (If 0, item 4.15 ) )
of also)
Repeat item 4.14, Asymmetric rotation 0 0
4.15 f hin 6
periorm wWithin 6s Symmetric rotation 1 1
Rotate pelvis girdle 6 Does not move right side 3 times 0 0
4.16 times, move each knee 3 Asymmetric rotation 1 1
times forward. (If 0,
Symmetric rotation
item 4.17 is also 0) m 2 2
Repeat item 4.16, Asymmetric rotation 0 0
4.17 f hin 6
perform within 6s Symmetric rotation 1 1
Sub Total /6 /6
Total Trunk Impairment Scale /23 /23
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Permission Letfer
Daip: 34% March, 2021

Head

Department of Physiotherapy
Centre for the Relabilitation of the Paralysed {CRP)
Through: Head, Department of Physiotherapy, BHPI

Subject: . .
ubject: Prayer for secking permission to collect data for conducting research project.
Sir,

With due respect and humble submission o state that T am Tanyir Rahman, a student of 4" ycar
B. Sc. in Physiotherapy at Bangladesh Health Professions Institute (BHPI). The Ethical
committee has approved my research project entitled: “Effectiveness of physio ball and plinth
trunk l"fﬂ"iiﬂ* along with conventional physiotherapy among stroke patients™ under the
supervision of Fabiha Alam, Lecturer, Depariment of Physiotherapy, BHPI, CRP, Savar, Dhaka-
1343, 1 want to collect data for my research project from the Department of Physiotherapy at
CRP. S0, | need permission for data collection from the Newrological Unit of Physiotherapy
Department at CRP ({CRP, Savar, Dhaka-1343) T would like to assure that anything of the study
will not be harmful for the participants.

I, therefore pray and hope that your honor would be kind enough to approve my thesis proposal
and give me permission Lo start data collection and oblige thereby .

Simcerely

Tt Rahman

Tanvir Rahman ‘ﬁﬂ'rp}-’ ) ﬁ:,“'h’
4'" professional B.Sc. in Physictherapy Ur(‘@"ﬁ,?.

Roll: 39, Session: 2015-16, ID:112150310 if"

BHPI, CRP, Savar, Dhiaka-1343, Bangladesh
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R (Y LT ZAPDLEE
- Bangladesh Health Professions Institute (BHPI)

(The Acodemic Institute of CRP)

-------------------------------------------------------------------------------------

--------------------------------------------------------------

CRP/BHPUVIRB/06/2021/457
6™ June 2021

Tanvir Rahman

4" year B.Sc. in Physiotherapy

Session: 2015-2016, Swudent 11: 112150310
BHPI, CRP, Savar, Dhaka-1343, Bangladesh

Subject: Approval of the thesis proposal “Effectiveness of physio ball and plinth trunk
exercises to improve trunk balance along with conventional physiotherapy among stroke
patienis™ by ethics committee,

Dear Tanvir Rahman,

Congratulations.

The Institutional Review Board (IRB) of BHPI has reviewed and discussed your application to
conduct the above-mentioned dissertation, with yourself, as the principal investigator, The
following documents have been reviewed and approved.

Sr. No. Name of the Documenis
Dissertation proposal
Questionnaire (English version)
Information sheet and consent form

fd Pod =i

The study involves use of a questionnaire that may take 20 1o 30 minutes 1o answer the
questionnaire and there is no likelihood of any harm 1o the participants. The members of the
Ethics committee have approved the study 10 be conducted in the presented from at the meeting
held at 8.30AM on 1" March, 2020 at BHPI (23" IRB Mecting),

The Institutional Ethics committee expects to be informed about the progress of the study, any
changes occurring in the course of the study, any revision in the protocol and patient information
or informed consent and ask 1o be provided a copy of the final report. This Ethics committee is
working accordance to Nuremberg Code 1947, World Medical Association Declaration of
Helsinki, 1964-2013 and other applicable regulation.

Best rrg\a.rds.

Muhammad Millat Hossain

Assistant Professor, Depl. of Rehabilitation Science
Member Secretary, Institutional Review Board { IRB)
BHPI, CRP, Savar, Dhaka-1343, Bangladesh

CRP-Chapain, Savar, Dhaka-1343, Tel : 7745464-5, 7741404
E-muil : principal-bhpit@erp-bangladesh.org, Web: bhpiedu.bd, www.crp-bangladesh.org
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