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Purpose: The purpose of the study is to find out the effects of Unstable Surface 

Training to improve balance ability of stroke patients. Objectives: To identify the 

effect of Unstable Surface Training to improve balance ability in stroke patients. 

Methodology: Single blinded; Randomized controlled trial study was used in this 

study. 36 stroke patients were listed from Neurology and Stroke rehabilitation unit of 

CRP, Savar. Both groups received conventional therapy. The subjects of the 

experimental group performed Unstable Surface Training (UST), 15 minutes in a 

session along with conventional therapy, while the control group received only 

conventional therapy. All subjects were evaluated with a BBS test. Results: Data was 

analyzed in SPSS (version 20) by using U-test, P-value was > 0.05. After observing 

pre-test and post-test score the significant improvement was found. Improvements 

were statistically significant.  It has grater improvement over control group. 

Conclusions: Unstable Surface Training exercises along with conventional therapy 

are more effective than conventional therapy alone to improve balance ability of 

stroke patient. 

Key words: Stroke, balance ability, UST, Conventional therapy. 
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CHAPTER – I:                                                                                INTRODUCTION 

1.1 Background 

Stroke remains an overwhelming neurological infection, regularly causing serious 

physical disability or demise (Mukherjee & Patil, 2011).The cerebrum is an 

energizing region in neurology as it is mind boggling in life systems and in capacity. 

With the progress of age, the brain becomes prone to getting risky diseases in a very 

complex life, at this time due diligence will be needed. Stroke is a condition that is a 

burning issue in this new millennium. Because it is not only a big killer, but also the 

reasons for the inability of Bangladesh in the world (Mohammad, 2011).  

Because of stroke, cells deny of their supplement supply, consequently bringing about 

quick cells demise and cerebrum harm and, this disability is kept to the mind as well 

as result in modification in fiery invulnerable reaction (Samary, 2016) The stroke is 

moving away from the main killer to become a long-term (chronic) condition with a 

person, health system and multiple effects of society (Tobias et al., 2007).  

Stroke is characterized by WHO as quickly created clinical indications of central 

unsettling influence of cerebral capacity going on for over 24 hours or prompting 

passing with no clear cause other than vascular inception (Hossain et al., 2011). ). 

This definition does exclude `transient ischemic attacks`. Transient Ischemic Attacks 

(TIA) are scenes of stroke side effects that last just incidentally; the standard meaning 

of span is <24 hours, yet most TIAs last <1 hours .The standard meaning of TIA 

requires that every single neurologic sign and side effects resolve inside 24 hours 

paying little mind to whether there is imaging proof of new changeless cerebrum 

damage; stroke has happened if the neurologic signs and indications keep going for 

>24 hours (Braunwald et al., 2003).  

Stroke is a clinical syndrome divided into two broad categories that define its 

pathophysiology: 

1) Ischemic strokes are caused by either cerebral thrombosis or embolism and record 

for 50%–85% of all strokes around the world (Feigin et al., 2009). 
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2) Hemorrhagic strokes are caused by subarachnoid drain or intracerebral discharge 

and record for 1%-7% and 7%-27% individually of all strokes around the world 

(Feigin et al., 2009). 

Stroke affects approximately 17 million people worldwide, with a number of increase 

in demographic changes and a large number of people living at an adult who have the 

highest risk of stroke (Feigin et al., 2010).Worldwide, stroke is the second driving 

reason for death, in charge of no less than 4.4 million (9 percent) of aggregate 50.5 

million passing every year (Sudlow & Warlow, 2009). In absence of significant global 

public health response, this number is expected to increase by 7.8 million by 2030 

(Mathers et al., 2007). At present, the second major cause of death in the West World 

ranking before cardiovascular disease and cancer is stroke and causes 10% of global 

deaths (Braunwald et al., 2006). As per the World Health Organization, 15 million 

individuals endure stroke worldwide every year. 5 million pass on and another 5 

million are forever impaired (Engstrom et al., 2011).  

Streak incidents increase day by day and in many developing countries, due to the 

unhealthy life style and lack of awareness, events are increasing (Siddiqui et al., 

2012). In spite of contagious diseases, low and middle-income countries (LMICs) 

calculate 78% inactivated lifetime (DALYs) of stroke, which is at least 7 times more 

than in high-income countries (Bennett et al., 2010).  

Among stroke survivors, around 15%-30% are for all time crippled 20% still require 

institutional care at 3 months after onset, demonstrating reliance on others to play out 

their everyday exercises, as a result of debilitated arm and hand work and disable 

walking ability (Lloyd-Jones et al., 2010).  

The predominance of stroke in Bangladesh is 0.3% (Islam et al., 2013). In 

Bangladesh, stroke has been positioned as the third driving reason for death after 

coronary illness and irresistible ailments, for example, flu and pneumonia. The death 

rate of stroke expanded from 6.00% (in 2006) to 8.57%, (in 2011) with an age-

balanced death rate of 108.31 for every 100 000 individuals (in 2011). The World 

Health Organization (WHO) positions mortality because of stroke in Bangladesh as 

number 84 on the planet (WHO, 2012).The unrefined demise rate for each 1000 

individuals in Bangladesh is accounted for at 5.8%; the female and male futures are 

accounted for as 64.4 years of age and 65.1 years of age, separately (WHO, 2012) The 
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stroke prevalence is assumed from a community study involving 627 participants of 

40 years of age or older. Stroke was reported as the outbreak 0.20%,  0.30%, 0.20%, 

1.00%, and 1%  40-49 years of age, 50-59 years, 60-69 years,  70% -79 years, and 80 

years and above, respectively. The general pervasiveness for stroke was 0•30%, and 

the proportion of male: female patients was 3.44: 2.41(Hoque et al., 2011).  

The WHO revealed that the quantity of handicap balanced life years (DALY) lost (per 

1000 individuals) in view of stroke was 485, while the age-institutionalized DALY 

rate (per 100 000 individuals) for stroke was 864 (WHO, 2012). These numbers show 

that stroke will have an awesome monetary weight in Bangladesh later on. The 

circumstance is exacerbated by the way that 40.30% of Bangladeshi are as of now 

answered to be living in neediness (World Bank Group, 2012).  

Diabetes, high blood pressure, which increases the risk of stroke attacks, as it 

increases the risk of stroke 4 to 6 times, lack of smoking, physical activity, obesity, 

old age, high cholesterol levels, thrombophilia, arb, posthumous (family history) And 

before with a stroke or heart attack, migraine (Sacco et al.,2013). Chance of double 

occurring in the stroke after the age of 55. However, it can happen even at any age in 

children. African-Americans have more risk of stroke than the Caucasus (Norris et al., 

2016). Ladies have more stroke assaults and passing because of this ailment. Among 

the risk factors for stroke for women include pregnancy, birth control pills, pre-

eclampsia / eclampsia or pregnant diabetes, smoking and post-menopausal hormone 

therapy (Bushnell,2008).  

 Unstable ischemic attack (TIA) that produces stroke-like symptoms but no permanent 

damage is regarded as alert stroke (Valls et al., 2016). The danger of stroke taking 

after TIA is 4% inside the initial 2 days, 6% inside 7 days, 8% inside 30 days and 9% 

inside 90 days(Johnston et al.,2007). Bangladesh. Nonetheless, few healing center 

reviews have demonstrated high stroke predominance in guys and in age aggregate 

over 70 years (Mohammad et al., 2011). Number of patients having ischemic stroke is 

higher than that of having hemorrhagic stroke.  

 

The primary hazard variables seen in stroke patients incorporate hypertension which 

is the principle chance element taken after by heart sicknesses, diabetes mellitus, 
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stoutness, hyperlipidemia, earlier stroke assault, cigarette smoking, liquor utilization, 

and oral contraception utilize. Besides, a portion of the patients had numerous hazard 

variables. Strikingly, a few nontraditional hazard components, for example, water-

pipe utilize, desi (nation made) ghee (a class of illuminated spread), chewable 

tobacco, and irresistible reasons for stroke are under explored. Besides, there is still 

need to know precisely about the incident of stroke rates and to accumulate 

discoveries of existing stroke hazard figures Bangladesh (Bhowmik et al., 2016).  

 The symptoms associated with stroke are stroke or stroke in the mouth, feet or 

mouth, especially on one side of the body, circling, imbalance, lack of coordination, 

difficulty walking, sighting, talking or understanding of the burden and suddenly 

causing severe headache even stroke several hours after Symptoms can be invisible. 

However, it is not certain that the stroke attack will not happen again. Therefore, in 

order to reduce the risk of brain damage, and to avoid stroke progress in other areas of 

the brain, one has to take immediate medical help in the above mentioned symptoms. 

(Caproni & Colosimo, 2017). 

Depending on its area, stroke can cause many perm issue, suchlike loss of motion on 

one side of the body and loss of discourse. The clinical indications of stroke are very 

factor in light of the mind boggling life systems of the cerebrum and its vasculature 

(Kasper et al., 2012). Parts of inability because of stroke fluctuate contingent upon the 

degree and range of the harm .Generally, issue, for example, a reduction in strong 

quality of hemiplegic patients (Adams et al., 2004). Effective changes related to the 

post-stroke effects can cause pain and patients may limit the ability of standing, 

walking, eating, and caring for themselves, working or performing other daily 

activities. Potential consequences therefore include reliability, Complications such as 

crack and breakdown (Esquenazi, 2011).  

Both motor and stroke patients with sensual deficiencies show high incidence of both 

fall during the rehabilitation and the next due to the loss of control of the atom 

(Pollock et al., 2007).The previously mentioned issues result in abatements in 

strolling pace and strolling capacity, adjust weakness, changed adjust certainty, and 

diminished portability because of stresses over falling (Schmid et al., 2012). In this 

manner, a critical concentration of 
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restoration for interminable stroke patients is the improvement of mediations to 

advance adjust and practical development (Jonsdottir & Cattaneo, 2007).  

Equalization is a basic element for appropriate working of the locomotors framework 

and numerous exercises of everyday living (Oliveira et al., 2008). Balance is an 

effective motor skill that can come in contact with the hemipreate patient, because 

visual sensors, somatosensory information, or motor changes (Ambrose et al., 2016). 

Sound balance is most extreme significance for freedom in ADL (Jayne et al., 2003). 

Disabled balance after stroke is firmly connected with future capacity and 

recuperation (Vilnai & Kartin, 2010). Compared with the general population of the 

same age, with the stroke of a person's body is reduced almost doubled swing and 

stability (Kim et al., 2015). Unsettling influence in adjust after stroke is a noteworthy 

issue which expands the level of reliance for exercises of day by day living and builds 

the danger of fall (Tyson et al.,2006). In particular, the development of the focal point 

of gravity is eased back because of weight bearing, bringing about postural 

lopsidedness, which uniquely bargains the strolling capacity of a stroke persistent 

(Jung et al.,2013).  

Hindrance in adjust after stroke exist increasingly while responding to destabilizing 

outer drive and amid self-starting development. Stroke related hemiparesis 

additionally display asymmetry in standing stance and strolling. This might be 

because of engine shortcoming, lopsided solid tone and somatosensory shortages in 

lower furthest points which prompts adjust disability, postural influence (Chitra & 

Mishra, 2014). Postural shakiness is basic in people with stroke, bringing about 

expanded danger of falls. Auxiliary debilitations and investment restrictions are 

originated from these falls have progressed toward becoming financial issues (Harris 

et al., 2005).  

Different creators have detailed that after a stroke, 25%-75% of patients have a past 

filled with falls, and 10% of the individuals who fall endure serious consequences 

(Cho & Lee, 2013), with 73% of these patients requiring hospitalization therefore of 

the fall (Rajaratnam et al., 2013). For the individuals who do stroll after a stroke, their 

stride is regularly moderate, they have poor continuance and adjust, and have changes 

in their quality and versatility of their strolling design (Raman et al., 2012). 
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Diminished weight bearing on the influenced bring down appendage and poor weight 

moving are regular adjust issues after a 

stroke (Hung et al., 2016). As adjust issues are normal after stroke (Jayne et al., 2001) 

and treatment of adjust keeps on being standard of care in stroke recovery (Goljar et 

al., 2010).  

It is imperative to distinguish treatment approaches that expand group ambulation and 

understanding the hindrances that essentially decide moving power of people with 

stroke will help with the advancement of successful stride preparing methodologies 

(Hsu et al., 2003). Taken after by Traditional ways to deal with stroke recuperation 

have an attention on neuro assistance or neurodevelopmental systems (NDT), Bobath 

strategies (Janice et al., 2007).Exercise treatment, as assignment arranged exercise 

projects, are presently recognized as another methodology to enhance the utilitarian 

status of unending stroke patients taking after a little while of practical preparing have 

indicated huge changes in functional versatility, strolling rate and perseverance and in 

clinical measures of balance(Dean et al., 2000).  

Nowadays, a helpful approach that requires postural control on a shaky surface is 

being directed for patients with different illnesses including elderly stroke patients. 

Postural control relies on upon somatosensory data from the feet in contact with 

surface. A flimsy surface builds the outside swing which all the more adequately 

energizes postural introduction by driving quicker change of the tactile framework 

and engine framework. Besides, it aids the postural system of self – postural control 

(Shumway-cook &Woollacott, 2007). Adjusting exercise on flimsy surface sharpen 

muscle axle through gamma engine neuron in this manner enhancing engine yield, 

which impact solidness of joints(Granacher et al., 2006). Adjusting on flimsy surfaces 

will prompt elevated proprioception when the foot is on strong surfaces amid ordinary 

exercises (Brain et al., 2009). Blast et al. (2014) detailed that Unstable Surface 

Training (UST) with treadmill preparing is a valuable intercession for enhancing 

dynamic adjust and strolling continuance. Jaeho et al. (2012) recommended that shaky 

surface (froth) is valuable for enhancing balance strength and furthermore helpful in 

adjust preparing to avert falls after stroke. 
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1.2 Rationale 

Stroke is a common neurological condition, mostly seen in developing country. Day 

by day there is increasing the number of stroke patient, in different areas. In this 

condition, only medical management is not enough rather than the therapeutic 

management which is also essential for people stroke management.  

Stroke rehabilitation mainly completed by multi-disciplinary team. Physiotherapy is a 

significant part of this multi-disciplinary team. As the physiotherapy profession is 

newly introduced in Bangladesh, many people are not aware of its purpose. But it is 

an important part of health care to prevent diseases as well as to improve or maximize 

independence in people with disabilities.  

Therefore, physiotherapy can play an absolute role in the management of the people 

with stroke which is essential to strengthen our profession. Eventually, other 

professionals as well as general public will become aware about this service and this 

will be helpful to establish this profession at different institution, hospitals and clinics 

to fulfill the health care needs of the patient. 

Balance dysfunction is a common feature of all stroke patients. Unstable surface 

training (UST) can be an effective approach to ensure continuous training after 

discharge. The UST protocol has a clinical advantage because it is simple and easy. In 

addition, UST is cost-effective because of the enhanced efficiency achieved by its use 

in combination with traditional methods. 

Unstable Surface Training (UST) in particular has been proven to improve the 

strength, proprioception, balance ability and weight bearing ratio of the affected lower 

extremity of stroke patients, so we hypothesize that Unstable Surface Training (UST) 

with conventional therapy group will show greater improvements in BBS scale 

compared with a control group performing conventional therapy alone. 

In this area there are a few researches published but no research directly compared the 

two different treatment procedures nor has seen the effect of Unstable Surface training 

(UST) along with conventional therapy on balance ability in stroke patients. 

 

The results of the study may help to guide physiotherapists to give evidence based 

treatment in patient with chronic stroke patients, which will be beneficial for both the 

patient with chronic stroke and for developing the field of physiotherapy profession. 
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1.3 Aim of the study 

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

along with conventional therapy on balance ability in stroke patients. 

 1.4 Objectives of the study 

General objective: 

To determine the effect of Unstable Surface training (UST) on balance ability in 

stroke patients. 

Specific objectives 

 To identify the effect of Unstable Surface Training (UST) on balance ability in 

stroke patients. 

 To identify the relationship of age, sex of the participants, types of stroke and 

side of involvement on balance ability in stroke patients.  

1.5 Hypothesis: 

1.5.1 Null hypothesis: 

Ho:𝜇1-µ2 = 0 or µ1 ≥µ2, where the experimental group and control group mean 

difference is not same or control group is higher than experimental group. 

1.5.2 Alternative hypothesis 

Ha: µ1-µ2 ≠ 0 or µ1 ≠µ2 where the experimental group and control group mean 

difference is not same. 

Where, 

Ho= Null hypothesis 

Ha = Alternative hypothesis 

µ1 = mean difference in initial assessment 

µ2 = mean difference in final assessment 

1.6 List of Variables 
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1.6.1 Dependent variable 

o Balance ability of stroke patient 

 

1.6.2 Independent variables 

o Unstable surface training 

o Conventional therapy 

o Age 

o Sex 

o Types of stroke 

o Side of involvement 

 

 1.7 Operational Definition 

Stroke, Unstable surface training, Conventional therapy, Berg Balance Scale 

1.7.1 Stroke 

The World Health Organization (WHO) definition of stroke is: “rapidly developing 

Clinical signs of focal (or global) disturbance of cerebral function, with symptoms 

lasting 24 hours or longer or leading to death, with no apparent cause other than of 

vascular origin”. 

1.7.2 Unstable surface training 

Some systemic programmed exercises performed by unstable surface such as foam 

surface is called Unstable Surface Training (UST). 
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1.7.3 Conventional therapy 

Conventional physiotherapy is a group of selected treatment techniques set by a 

physiotherapist on the basis of evidence that are widely used around the world for the 

treatment of specific disease. 

1.7.4 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. 
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CHAPTER II                                                   LITERATURE REVIEW 

 

Stroke is the world's leading single unit of neurological disability, unrest and post 

stroke because it is the largest consumer of rehabilitation services, about 50% of 

survivors will have a significant long term disability. Between 15% to 30% of stroke 

survival is permanently disabled, causing a major cause of serious long-term disability 

throughout the world. The main disadvantages of these patients are due to motor 

weaknesses. Most stroke survive with the remaining physical inconsistencies, which 

can lead to the development of habitat and secondly to complex complications. In this 

study showed that-Rehabilitation settings are common in waterfall among patients 

with stroke.  Chronic stroke (> 6 months later stroke) causes researchers to fall 

between 23% and 50%.  This rate is much higher than the report rate for older 

communities - regardless of stroke (11% -30%) but lower anti-stroke (stroke after 1-6 

months - (25%).  Due to chronic stroke, people are at risk of accidents, which result in 

up to 28% of injuries reported (Raman et al., 2012). 

Balance is essential for optimal functioning of the locomotors system (Nayak et al., 

2010) and the performance of many activities of daily living (Blam & Bitemley, 

2008). Individuals with chronic stroke, balance problems, especially during 

performance of complex tasks, have been identified as the strongest predictor of 

falling may lead to reduced activity and sedentary lifestyle, which further disrupt 

function and health status (Vilnai & Kartin, 2010). 

Stroke often results in impaired balance (Blam & Bitemley, 2008) Stroke resulting in 

hemiparesis often affects balance demanding activities, limiting independence in ADL 

(Hammer et al., 2008).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 deficits, loss of attention(Chun et al., 2002).A 

typical posture of stroke patient in standing position of lower extremity- pelvis is 

posteriorly tilted, hip is internal rotated, adducted, extended, knee is extended, ankle 
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is plantar flexed, inverted, toe is flexed (Nayak et al., 2010).The assessment of 

balance is an integral part of the examination of patients with stroke because of the 

various balance impairments that can follow a stroke (Pyoria et al., 2004). Standing 

balance deficits are common in individuals after stroke (Goddard et al., 2005). 

Balance is a complicated process which involves modification of both axial and limb 

muscle function to compensate for the effects of gravity and alterations in body 

position and load center of gravity (COG) in order to prevent the person from falling 

(Cheng et al., 2001).Afferent and efferent information is combined by a central 

integration mechanism(Goddard et al., 2005). Balance in patients with stroke 

hemiparesis is frequently related to deficits of central integration of afferent inputs 

(somatosensory, visual, and vestibular) (Bayouk et al., 2006). Several structures of the 

central nervous system seem to be involved in sensory integration such as the visual 

and vestibular cortex, the posterior or parietal cortex, the dorsolateral prefrontal 

cortex, the basal ganglia, the limbic system the cerebellum and the reticular system 

(Chang & Gung, 2000). In normal adult subjects, the visual, vestibular and 

somatosensory systems are all involved in balance control and make up the system of 

coordinates on which the body’s postural control is based (Hammer et al., 2008). 

For instance, in the static standing position, healthy adults normally use 

somatosensory information which globally comes from the lower limbs (feet pressure 

receptors, ankle joint receptors, muscle proprioceptors) in order to build the main 

reference coordinates for balance (Enrique et al., 2010). When lower limb 

somatosensory information is inadequate (e.g. under a compliant surface support 

condition), other sensory systems are involved (Goddard et al., 2005). 

In particular, these patients present major difficulties during tasks that requires 

integration of somatosensory information from the lower extremities (such as during 

maintenance of equilibrium under a compliant surface support condition), and unlike 

normal adults, they tend to place disproportionately greater reliance upon visual input 

in order to maintain balance (Smania et al., 2008) when other input sources are 

reduced (Chang & Gung, 2000).Under these very critical conditions, the ability to 

analyze, compare and select the relevant sensory information is very important in 

order to avoid falling (Cheng et al.,2001). 

Considering the possible effects of attention on standing balance, it is important to 

recognize that attention deficits might influence the recovery of both postural 

symmetry and stability from stroke (Bayouk et al., 2006). Indeed, patients with hemi 
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neglect exhibited a relatively high degree of asymmetry. Reduction of hemi neglect 

may, lead to balance recover (Geurts et al., 2004). 

The sudden loss of neurological function caused by stroke cerebral blood flow 

trouble. Treatment, changes in the sensitivity levels of various senses, and sensory, 

motor, cognitive, perceptual, and language impairments. Depending on stroke due to 

the inability of the stroke, degree of damage depends on the degree and area. 

Generally, hemoglobin patients' ability to reduce muscular dystrophy, which 

gradually develops at speeds 3 and muscle weakness can be seen with possible 

limitations of the joint range of motion. Concerns about the falling problems above 

due to the pace of walk and walking ability, balance impairment, changed balance, 

confidence and reduced mobility decreased. Therefore, rehabilitation for chronic 

stroke patients is promoted to balance the development of an important focus and 

functional movement (Hahn et al., 2015).  

In the study, Peurala et al. (2005) all patients over 6 months post stroke, improved 

their motor performance during the 3-week gait-oriented rehabilitation. They also said 

that the gait speed, dynamic balance, and motor task performance improved 

irrespectively. 

Michael et al. (2005) found that stroke survivors had the low levels of ambulatory 

activity predicted by balance deficit severity and patients with the poorest balance will 

have the lowest ambulatory activity levels. They also suggested that balance-related 

interventions will improve cardiovascular fitness and ambulatory fitness of chronic 

stroke patients. 

Reaching exercises performed while seated were reported to improve sitting balance, 

peak vertical force on the paretic foot, and gait speed in chronic hemiplegic patients 

(Dean et al., 2007). 

Yang et al. (2007) showed that the dual-task–based exercise program is feasible and 

beneficial for improving walking ability in subjects with chronic stroke. 

Intensive gait training produced a significant improvement in life role participation in 

the chronic phase after stroke (Pundik et al., 2012). 

Unstable Surfaces such as foam surfaces, wobble boards, stability balls, etc. have 

become popular as a training aid for increasing balance capabilities. Such unstable 
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surfaces reduce or effectively remove the person’s foot contact with the solid ground 

(Cressey et al., 2007). 

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

for improving balance ability of stroke patients (Roh et al., 2011). 

The neuromuscular training program resulted in significant improvements in static 

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

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

in improving body position awareness. 

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

effective than on a stable surface. 

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

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

Granacher et al. (2007) suggested that balancing exercises on an unstable surface 

sensitize the muscle spindle through gamma motor neurons, thereby improving motor 

output which influences the stability of joints. 

Unstable surface training increased the weight bearing ratio by more in the affected 

lower limb in stroke patients (Bang et al., 2014). 

Training on an unstable surface constantly induces reactive postural control in the 

trunk muscles for balance, making muscle activity and trunk control improvement 

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

Onigbinde et al. (2009) obtained that enhancement of static and dynamic balance 

ability resulted from training on unstable support surfaces. 

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

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

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

training stroke patients on an unstable surface for trunk control. 

Shumway & Wollacott (2007) suggested that an unstable surface increases the 

external swing which more effectively encourages postural alignment by forcing 
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faster modifications of the sensory system and motor system and also it assists in the 

postural strategy of self- postural control. 

Reaching exercises performed while seated were reported to improve sitting balance, 

peak vertical force on the paretic foot, and gait speed in chronic hemiplegic patients 

(Dean et al., 2007). 

Jaeho et al. (2012) revealed that stroke patients and age-matched older adults showed 

significantly higher postural control under the unstable (foam) surface conditions 

compared with the solid surface conditions. 

Trunk control training on an unstable surface was reported to be very effective in 

increasing proprioceptive inputs to the neuromuscular system (Gruber & Gollhofer, 

2004). 

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

in improving body position awareness. 

In this study they showed in training procedure- Sensory integration and balancing 

training programs within the twenty thousand 50 minutes session on the 4-week 

deadline. The Rehabilitation Protocol takes place in the upright position without any 

support, based on weight transfer and balance exercise. Exercise is divided into three 

stages: First of all, the patient's most stable and comfortable standing position, trained 

physiotherapists - patch moves into an instant pelvic and asks a surgical direction to 

actively monitor the balance of the patient. According to patient's unstable skills, the 

therapist continually increases the width of the change and decreases the width of 

supporting figures. In the second stage, patients perform a single step simulation 

performed by transferring her weight from one side to the other onwards from one 

foot to the other. This character was rotated in front of the foot. Third level patients, 

supported by low-gesture girth, rapid movement with healthy foot in many aspects, 

increasing weight transfer and reducing base suitability of support. All these exercises 

were repeated and embedded under different surfaces. During a staff meeting, the 

specification and order of the exercise were discussed and defined. The first two 

weeks of exercise are performed on a stable tune-up (floor), in another two weeks 

they performed a compliant surface, which was vivid - 1.5 to 3, 5 and 8 centimeters, 

according to the patient's efficiency and the outcome In stable stability, all patients are 
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in the examinations stage (pre-treatment, post-treatment and follow-up). Therefore, no 

significant changes in performance have been registered in this examination (Smania 

et al., 2008). 

Due to the lack of age and lack of exercise, there are many risk factors for the elderly 

infection of the elderly. Aging is the process in which the number of cells in the body 

decreases, each cell's degrade activity and physical adaptation gradually gets lost, 

eventually death. Growth reduces the ability to maintain consistency and obstruct the 

barrier of elderly people, which affect their movements in a day-to-day life. 

Therefore, in evaluating an exercise program for the elderly, the main focus should be 

on what should be done and whether it should prevent folding and F-Fact gate in a 

positive way. Among the physical factors that may be affected include low-end 

muscular strength, weakening gastric reduction, decreasing imbalance, and decreasing 

the control of sun-ramping motor. There are various interventions for the prevention 

of collapse, such as exercising and gate training, strengthening muscle strength 

through medicines and preventive education. Among these, the strengthening of 

muscle strength and balance training is mainly used as exercise for months.in this 

study the result was- After interference, remove length, speed motion, and 

significantly decrease in both teams of TUG. After interference between the two 

groups, a low-speed compromise reminds that the PME group shows a greater 

reduction than the USSE Group. [Conclusion] PME and USAAE have shown 

significant impact on the stable and dynamic balance of older women issues, which 

are useful in maintaining the balance of this group of subjects in these exercises. 

However, Pilates matte exercises are considered support a safer than exercise on a 

troubled base of support (Hyun et al., 2014). 
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CHAPTER-II                                                              METHODOLOGY 

 

3.1 Study design 

The study was conducted by using Randomized Control Trail (RCT). 36 patients 

randomly selected from the outdoor patients with stroke and then 18 patients with 

stroke were randomly assigned to Unstable Surface Training with conventional 

physiotherapy group and 18 patients to the only conventional physiotherapy group for 

this randomize control trial study. It was a single blinded study which has been 

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

A pre-test (before intervention) and post-test (after intervention) was administered 

with each subject of both groups to compare the balance ability before and after the 

treatment.    
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                            Flowchart of the phases of randomized controlled trial 

 

                                                 Assessed for eligibility 

                                                                      

                                                 Outdoor stroke patients 

                                                                      

                           Randomly selected 36 patients with chronic stroke 

                                                                      

                      Randomly selected to Experimental or Control Group (n=36) 

                                                                        

                                                                                                                          

Experimental Group (n1=18)                                                       Control Group 

(n2=18) 

                                                                                                                    

Received Unstable Surface Training                                         Received Conventional 

with Conventional Physiotherapy                                               Physiotherapy only 

                                                                                                                    

   Follow Up (after 8 sessions)                                             Follow up (after 8 sessions)                            

                                                                                                                            

  Outcome analysed                                                                      Outcome analysed 

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

conventional physiotherapy with Unstable Surface Training for chronic stroke 

patients.  
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 3.2 Study area 

Outdoor Neurology and Stroke Rehabilitation Unit, Department of Physiotherapy, 

CRP, Savar, Dhaka-1343.  

3.3 Study Population 

A population refers to the entire group of people that meet the criteria set by the 

researcher. The populations of this study were the chronic stroke patients being 

treated at CRP. 

3.4 Sample selection 

A population refers to the entire group of people or items that meet the criteria set by 

the researcher. The populations of this study were the stroke Patients. Subjects, who 

met the inclusion criteria, were taken as sample in this study. 36 patients with stroke 

were selected by convenience sampling from outdoor Neurology and Stroke 

rehabilitation unit, Department of Physiotherapy, CRP, Savar and then 18 patients 

with stroke were randomly assigned to unstable surface training with conventional 

physiotherapy group and 18 patients to the only conventional physiotherapy group for 

this randomize control trial study. The study was a single blinded study. When the 

samples were collected, the researcher randomly assigned the participants into 

experimental and control group, because it improves internal validity of experimental 

research. The samples were given numerical number C1, C2, C3 etc. for the control 

and E1, E2, E3 etc. for experimental group. Total 36 samples included in this study, 

among them 18 patients were selected for the experimental group (received unstable 

surface training with conventional physiotherapy) and rest 18 patients were selected 

for control group (conventional physiotherapy only).  
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3.5 Inclusion criteria:                   

o History and clinical presentation (Hemiparesis) of stroke (first hemorrhage or 

infraction). 

o Age 25-70 years. 

o Both right and left sided hemiplegic patient are included. 

o Both ischemic and hemorrhagic stroke are integrated. 

o Patient with CVA who is able to stand without support 

o Patient with poor static and dynamic standing balance. 

o Male and Female patient with CVA. 

o Not receiving any interventions related to balance concurrently from other 

institutions. 

o The participants were those individuals who continued physiotherapy 

treatment at least 8 sessions. 

o Sufficient cognition to participate in the training. 

 

3.6 Exclusion criteria: 

o Any comorbidity or disability other than stroke that precluded gait training. 

o Subjects who are not agree to complete at least eight session of physiotherapy 

treatment. 

o Uncooperative patient. 

o Medically unstable patient. 

o Pusher syndrome 

o Any deformity, contracture, surgical condition 

o Any spinal deformity 

o Cognitive, visual, hearing problem 

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

o Any musculoskeletal disorder like osteoarthritis, ligament injury etc. 

o The participant who participated another study at the time of this study. 
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3.7 Method of data collection 

3.7.1 Data Collection Tool 

o Data collection form 

o Consent Form 

o Structured questionnaire. (Both open ended and close ended questionnaire) 

o Stop Watch, meter scale 

o Pen, Papers, Pencil 

o BBS scale (Berg Balance Scale) 

o Weight measurement machine. 

 

 

3.7.2 Questionnaire 

The questionnaire was developed under the advice and permission of the supervisor 

following certain guidelines structured questionnaire (Both open ended and close 

ended questionnaire) are used for data collection. 

3.8 Data collection procedure 

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. 36 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 UST 

training along with conventional treatment called trial group. The researcher divided 

all participants into two groups and the coded C1, C2, C3, C4, C5, C6, C7, C8, 

C9,C10,C11,C12,C13,C14,C15,C16,C17,C18 for control group and E1, E2, E3, E4, 

E5, E6, E7, E8, E9, E10,E11,E12,E13,E14,E15,E16,E17,E18 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 
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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. 

 

3.9 Measurement tool 

3.9.1 Berg Balance scale  

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. 

3.10 Treatment regimen 

Treatment was given by qualified clinical physiotherapists who were expertized. 
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For control group: 

There were 18 participants in control group. The participants were received 8 sessions 

of conventional physiotherapy in 4 weeks. They received 45 minutes of conventional 

physiotherapy in every session by expertized clinical physiotherapist according to 

their assessment. 

Conventional treatments for both groups: 

o Balance training on stable surface and tilting board 

o Strengthening exercise 

o Stretching exercise 

o Conventional gait training- 

o Circuit training (reaching in sitting and standing, sit-to-stand, step-ups, heel 

lifts, , walking over obstacles, up and down slopes, stair up and down). 

o Bridging exercise 

o Bobath techniques 

o Cycling 

o Treadmill Training 

For experimental group: 

The participants of the experimental group performed Unstable Surface Training 

(UST) using the method of Bang et al. (2014). The participants of the experimental 

group used foam surface (Comfort 3/D, 18''×22''×3'') which is covered by rexin as an 

unstable surface. 

There were 18 participants in experimental group. Unstable Surface Training (UST) 

and conventional physiotherapies both were given by clinical physiotherapist. The 

participants were received 8 sessions of Unstable Surface Training (UST) in addition 

with conventional physiotherapy in 4 weeks.45 minutes of treatment in a session. 
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UST (Unstable surface training): 

   Category                               Components                                               Setting 

 

 

 

   

 

 

Exercise 

 

Forward reaching in a sitting position on the 

foam surface. 

Maintaining a standing position on the foam 

surface. 

Squatting exercise on the foam surface.  

 

Marching in place on the foam surface. 

 

Lifting the heels of a foot on the foam surface.  

 

Forward reaching in a standing position on the 

foam surface. 

 

 

        

       10 repetition 

 

       40 seconds 

 

       10 repetition 

 

       40 seconds 

 

       40 seconds 

 

       10 repetition 
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3.11 Ethical Consideration 

At first Research proposal was submitted for approval to the Institutional Review 

Board (IRB) of BHPI. Again before beginning the data collection, researcher obtained 

the permission from the concerned authorities ensuring the safety of the participants. 

In order to eliminate ethical claims, the participants were set free to receive treatment 

for other purposes as usual. Each participant was informed about the study before 

beginning and given written consent. Bangladesh Medical Research Council (BMRC) 

guideline and World Health Organization (WHO) Research guideline was followed 

by the researcher. 

3.12 Informed Consent 

The researcher got signature in the consent form to participate in the study from each 

subject. The participants were informed that they were completely free to decline 

answering any question during the study and were free to withdraw their consent. 

Withdrawal of participation from the study would not affect their treatment in the 

physiotherapy department and they would still get the same facilities. Every subject 

had the opportunity to discuss their problem with the administration of CRP. 
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3.13 Data analysis 

To find out the effect of unstable surface training for patients with stroke data were 

collected. In this study there were two different group where one was control that 

were received only conventional intervention and another group was trail that was 

received unstable surface training exercise with conventional intervention. There were 

demographic data that was obtained by questioner and ratio data that was scoring for 

balance test by BBS scale. The clinical outcome variables were analyzed by intention 

to treat. The results were expressed by means. Statistical comparison between the 

groups was made using the U test for balance. 

 

3.14 Statistical test 

For the significance of the study, a statistical test was carried out. Statistical analysis 

refers to the well-defined organization and interpretations of the data by systemic and 

mathematical procure and rules (Depoy & Gitlin, 2015). The U test was done for the 

analysis of the balance after 8 session treatment of both control and tail groups. 

Mann-Whitney U test is a non-parametric test that is simply compares the result 

obtained from the each group to see if they differ significantly. This test can be used 

with ordinal or interval/ ratio data. 

The formula of Mann-Whitney U test: 

U =  n1n2 +
nx (nx + 1) 

2
−  Tx 

𝑛1= The number of the subjects in trail group 

𝑛2=The number of the subject in control group. 

𝑛𝑥=The number of the subjects of the group with larger rank total. 

𝑇𝑥=The larger rank total. 
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Calculation of U value of post-test balance between groups  

Accordingly Mann Whitney U test formula here researcher need the value of   𝑇𝑥 that 

means researcher need the value of larger rank total in post-test balance in between 

group.so researcher found  𝑇𝑥 in this following way. 

              Table-1:  Score of the participants in BBS scale (Post- Test) 

Experimental group Control group 

Subject BBS Score Rank Subject BBS Score Rank 

E1 38 20.5 C1 30 8 

E2 43 34.5 C2 35 17 

E3 39 25.5 C3 35 17 

E4 38 20.5 C4 32 14 

E5 40 30 C5 28 2.5 

E6 38 20.5 C6 26 1 

E7 39 25.5 C7 31 11 

E8 43 34.5 C8 41 32.5 

E9 40 30 C9 35 17 

E10 32 14 C10 30 8 

E11 39 25.5 C11 31 11 

E12 39 25.5 C12 29 5 

E13 38 20.5 C13 29 5 

E14 39 25.5 C14 31 11 

E15 44 36 C15 40 30 

E16 30 8 C16 28 2.5 

E17 41 32.5 C17 32 14 



28 
 

E18 39 25.5 C18 29 5 

Total 699 454.50 Total 572 211.50 

Mean 38.83 Mean 31.78 

 

We know, 

The formula of Mann-Whitney U test:  

U =  n1n2 +
nx (nx + 1) 

2
−  Tx 

                                              = 18 × 18 +
18(18+1)

2
−454.50 

                                               = 324+171-454.50 

                                               = 495-454.50 

                                                = 40.5 

𝑛1= The number of the subjects in trail group 

𝑛2=The number of the subject in control group. 

𝑛𝑥=The number of the subjects of the group with larger rank total. 

𝑇𝑥=The larger rank total. 

Level of Significant 

The researcher has used 5% level of significant to test the hypothesis. Calculated the 

value and compared with standard 𝑈 value .Null hypothesis will be rejected when 

observed 𝑈 vale is smaller than the standard 𝑈value and alternative hypothesis is 

accepted . 

 

In this way researcher had calculated nonparametric 𝑈 value and significant level for 

post- test pain between group and presented in the following tables. 
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   Table 2: Variables in the study statistically significance at the                                         

following level of Significance. 

NO Variables Observe

d 

‘U’ value 

 

 “P” value  

Significance 

(Value ≤ .05) 

1 Sitting to standing 138.5 0.375 Not significant 

2 Standing unsupported 101.5 0.018  Significant 

3 Sitting with back unsupported 135 0.213 Not significant 

4 Standing to sitting 65 0.000  Significant 

5 Transfers 87 0.009  Significant 

6 Standing unsupported with eyes 

closed 

71 0.002  Significant 

7 Standing unsupported with feet 

together 

78 0.005  Significant 

8 Reaching forward with 

outstretched arm while standing 

111 0.085 Not significant 

9 Pick up object from the Floor 

from a standing position 

117 0.104 Not significant 

10 Turning to look behind over left 

and right shoulders while standing 

148.5 0.636 Not significant 

11 Turn 360 degrees 96.5 0.028  Significant 

12 Place alternate foot on step or 

stool while standing 

 

71 0.001  Significant 

13 Standing unsupported one 114 0.091 Not significant 
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foot in front 

14 Standing on one leg 108 0.054 Significant 
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CHAPTER-  IV                                                                                            RESULTS                                                                                                                                                               

                                                             

36 patients with stroke were selected in this study. 18 patients in the Unstable surface 

training with conventional physiotherapy group and 18 patients in the only 

conventional physiotherapy group for this randomize control trial study. The balance 

ability of all subjects of both experimental and control group were measured by BBS 

scale test before and after completing treatment. 

Mean age of the participants 

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

              

              Experimental Group 

                     

                  Control Group 

  

         

        Subjects 

       

     Age (Year) 

          

      Subjects 

      

    Age (Year) 

E1 49 C1 35 

E2 42 C2 70 

E3 50 C3 60 

E4 55 C4 60 

E5 40 C5 34 

E6 60 C6 40 

E7 45 C7 70 

E8 40 C8 60 

E9 65 C9 60 
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E10 51 C10 41 

E11 40 C11 62 

E12 35 C12 52 

E13 26 C13 60 

E14 43 C14 55 

E15 33 C15 39 

E16 28 C16 68 

E17 55 C17 65 

E18 43 C18 52 

Total 800 Total 983 

Mean 44.44 Mean 54.61 
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Age range among the participants 

36 stroke patients were included as sample of the study, among them almost 11% 

(n=4) were 25-34 years, 28% (n=10) were 35-44 years, 19.40% (n=7) were 45-54 

years, 27.8% were 55-64 years and 13.9% were 65- 74 years old. 

 

 

Figure - 1: Average age range of the participants 
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Sex of the participants 

36 stroke patients were included as sample of the study, among them almost 69.40% 

(n=25) were male and about 30.60% (n=11) were female. 

 

 

Figure-2: Involvement of the sex 
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Mean weight of the participants 

36 chronic stroke patients were included as sample of the study 

Table-4:  Mean weight of the participants of experimental and control group 

              

              Experimental Group 

                     

                  Control Group 

  

         

        Subjects 

       

     Weight(kg) 

          

      Subjects 

      

    Weight(kg) 

E1 70 C1 62 

E2 68 C2 59 

E3 54 C3 64 

E4 67 C4 63 

E5 61 C5 60 

E6 52 C6 61 

E7 50 C7 63 

E8 58 C8 67 

E9 50 C9 60 

E10 60 C10 62 

E11 56 C11 62 

E12 68 C12 65 

E13 57 C13 55 

E14 65 C14 58 
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E15 65 C15 60 

E16 48 C16 56 

E17 57 C17 52 

E18 70 C18 60 

Total 1076 Total 1089 

Mean 59.58 Mean 60.5 

From the above table we found that the mean weight of the experimental group was 

59.58 kg and mean weight of the control group was 60.5 kg. There was no significant 

difference between two groups. 
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Weight range of the participants 

There were 36 stroke patients appointed as a sample of this study, among them stroke 

patients have been classified based on their weight ranges 45-54, 55-64, and 65-74 kg 

and participants 16.7% (n=6), 58.3% (n=21) and 25% (n=9) respectively. 

 

 

Figure-3: Weight range of the participants 
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Educational level of the participants 

Among the 36 stroke participants, 5.6% (n=2) participants were illiterate, 27.8% 

(n=10) participants were primary passed, 22.2% (n=8) participants were S.S.C passed, 

25% (n=9) participants were completed H.S.C level, 19.4% (n=7) participants were 

graduate holder. 

 

 

Figure-4: Educational level of the participants 
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Occupation 

This study was conducted on 36 stroke patients. Among them 13.9% (n=5) were 

farmer, 25 % (n=9) were service holder, 2.8% (n=1) were day labourer, 27.8% (n=10) 

were businessman, 30.6% (n=11) were housewives. 

 

 

Figure-5: Presentence of occupation of the participants 
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Type of Stroke 

The study was conducted on 36 participants of stroke patients. Among them 66.7% 

(n=24) patients were in ischemic and 33.3% (n=12) patients were in hemorrhagic 

stroke. 

 

 

 

Figure-6: Percentage of the type of stroke among the participants 
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Affected side of the participants 

36 stroke patients were included as sample of the study, among them 63.9% (n=23) 

were right site and 36.1% (n=13) were left site affected. 

 

 

Figure-7: Affected side of the participants 
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Living area 

The study was conducted on 36 stroke patients. Among them 52.8% (n=19) were rural 

area, 47.2% (n=17) were urban area. 

 

 

 

Figure-8: Living area of the participants 
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Family Type of the participants 

36 stroke patients were included as sample of the study, among them 52.8% (n=19) 

were nuclear family and 47.2% (n=17) were extended family. 

 

 

 

Figure-9: Family Type of the participants 
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Number of Physiotherapy Sessions 

20 stroke patients were included as sample of the study, among them (n=10) were 3-4 

sessions, (n=11) were 5-6 sessions, (n=8) were 7-8 sessions, (n=7) were >8sessions 

received Physiotherapy treatment. 

 

 

Figure-10: Number of Physiotherapy Sessions 

 

 

 

 

 

 

 

 

10 11

8

7

0

2

4

6

8

10

12

3-4 sessions 5-6 sessions 7-8 sessions >8 sessions



45 
 

STANDING UNSUPPORTED 

The study found that during standing unsupported, mean difference between pre-test 

& post-test of experimental and control group was 0.16 & 0.11. 

It can be concluded that balance score on Berg Balance Scale (BBS) in experimental 

group was statistically higher than the control group (U = 101.5, P = 0.018) 

Observe U value was 101.5 in the between group and standard table value in U test 

was 109 which is larger than observed U value. So, Null hypothesis was rejected and 

alternative hypothesis was accepted at 5% level of significant.  

 

STANDING TO SITTING 

The study found that during standing to sitting, mean difference between pre-test & 

post-test of experimental and control group was 0.50 & 0.38. 

It can be concluded that balance score on Berg Balance Scale (BBS) in experimental 

group was statistically higher than the control group (U = 65, P = 0.000) 

Observe U value was 65 in the between group and standard table value in U test was 

109 which is larger than observed U value. So, Null hypothesis was rejected and 

alternative hypothesis was accepted at 5% level of significant.  

 

TRANSFERS 

The study found that during standing to sitting, mean difference between pre-test & 

post-test of experimental and control group was 0.33 & 0.22. 

It can be concluded that balance score on Berg Balance Scale (BBS) in experimental 

group was statistically higher than the control group (U = 87, P = 0.009) 

Observe U value was 87 in the between group and standard table value in U test was 

109 which is larger than observed U value. So, Null hypothesis was rejected and 

alternative hypothesis was accepted at 5% level of significant.  
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STANDING UNSUPPORTED WITH EYES CLOSED 

The study found that during standing to sitting, mean difference between pre-test & 

post-test of experimental and control group was 0.66 & 0.44. 

It can be concluded that balance score on Berg Balance Scale (BBS) in experimental 

group was statistically higher than the control group (U = 71, P = 0.002) 

Observe U value was 71 in the between group and standard table value in U test was 

109 which is larger than observed U value. So, Null hypothesis was rejected and 

alternative hypothesis was accepted at 5% level of significant. 

 

STANDING UNSUPPORTED WITH FEET TOGETHER 

The study found that during standing to sitting, mean difference between pre-test & 

post-test of experimental and control group was 0.45 & 0.11. 

It can be concluded that balance score on Berg Balance Scale (BBS) in experimental 

group was statistically higher than the control group (U = 78, P = 0.005) 

Observe U value was 78 in the between group and standard table value in U test was 

109 which is larger than observed U value. So, Null hypothesis was rejected and 

alternative hypothesis was accepted at 5% level of significant. 

 

TURN 360 DEGREES 

The study found that during standing to sitting, mean difference between pre-test & 

post-test of experimental and control group was 0.45 & 0.11. 

It can be concluded that balance score on Berg Balance Scale (BBS) in experimental 

group was statistically higher than the control group (U = 96.5, P = 0.028) 

Observe U value was 96.5 in the between group and standard table value in U test was 

109 which is larger than observed U value. So, Null hypothesis was rejected and 

alternative hypothesis was accepted at 5% level of significant. 
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PLACE ALTERNATE FOOT ON STEP OR STOOL WHILE 

STANDING 

UNSUPPORTED 

The study found that during standing to sitting, mean difference between pre-test & 

post-test of experimental and control group was 0.22 & 0.11. 

It can be concluded that balance score on Berg Balance Scale (BBS) in experimental 

group was statistically higher than the control group (U = 71, P = 0.001) 

Observe U value was 71 in the between group and standard table value in U test was 

109 which is larger than observed U value. So, Null hypothesis was rejected and 

alternative hypothesis was accepted at 5% level of significant. 

 

STANDING ON ONE LEG 

The study found that during standing to sitting, mean difference between pre-test & 

post-test of experimental and control group was 0.17 & 0. 

It can be concluded that balance score on Berg Balance Scale (BBS) in experimental 

group was statistically higher than the control group (U = 108, P = 0.054) 

Observe U value was 71 in the between group and standard table value in U test was 

109 which is larger than observed U value. So, Null hypothesis was rejected and 

alternative hypothesis was accepted at 5% level of significant. 
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Mean difference between different variables 

Table 5: Mean difference between different variable               

NO Variables Mean difference 

between Pre 

Test and Post-

Test 

Improvement between 

Experimental and control 

Group 

Experi

ment 

al 

group 

Contro

l 

group 

1 Sitting to standing .16 .11 Experimental more than control 

group 

2 Standing unsupported .66 .49 Experimental more than control 

group 

3 Sitting with back 

unsupported 

.27 .22 Experimental more than control 

group 

4 Standing to sitting .50 .38 Experimental more than control 

group 

5 Transfers .33 .22 Experimental more than control 

group 

6 Standing unsupported 

with eyes closed 

.66 .44 Experimental more than control 

group 

7 Standing unsupported 

with feet together 

.45 .11 Experimental more than control 

group 

8 Reaching forward with 

outstretched arm while 

standing 

.50 .39 Experimental more than control 

group 

9 Pick up object from the 

floor from a standing 

Position 

.22 .17 Experimental more than control 

group 

10 Turning to look behind 

over left and right 

.06 .06 Equal   
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shoulders while standing 

11 Turn 360 degrees .56 .17 Experimental more than control 

group 

12 Place alternate foot on 

Step or stool while 

standing unsupported 

.22 .11 Experimental more than control 

group 

13 Standing unsupported 

one foot in front 

.23 0 Experimental more than control 

group 

14 Standing on one leg .17 0 Experimental more than control 

group 
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CHAPTER -V                                                                    DISCUSSION 

 

The purpose of this study was to test the hypothesis “unstable surface training with 

conventional physiotherapy is better than only conventional physiotherapy for 

improving balance in stroke patients. In this study, 36 stroke patients were randomly 

assigned as experimental group and the others as in control group. Among these 

patients, the experimental group received unstable surface training with conventional 

physiotherapy and rest of the 18 patients included in the control group who received 

only conventional physiotherapy. Both the groups attended the 8 sessions of treatment 

at the outpatient neurology unit physiotherapy department of CRP, Savar in order to 

identify the improvement. The functional outcome was measured by using structural 

mixed type of questionnaire and the Berg Balance Scale (BBS) through different 

functional activity. 

 

Age is a factor that provokes the test result. In this study, it was found that among the 

Participants the age distribution of 11.1% (n=4) was between 25-34 years, 27.8% 

(n=10) 

Was between 35-44 years,19.4%(n=7)was between 45-54 years,27.8%(n=10)was 

between 55-64 years,13.9%(n=5)was between 65-74 years. The mean age for 

experimental group was 44.44 years and Control group was 54.61 years. Where Islam 

et al., (2012) reported that 0·20%, 0·30%, 0·20%, 1·00%, and 1·00% for the age 

groups 40–49 years, 50–59 years, 60–69 years,70–79 years, and 80 years and above 

respectively. 

 

In this study it was found that, among the stroke patients about 69.40% were male and 

30.60% were female, where all the female participants were housewife. In an 

epidemiological study in Bangladesh showed that 74% were male patients and 26% 

were female patients (Islam et al., 2012). So male are more affected than female in 

stroke. 

 

About 64% of patients who were affected at the right side where 36% affected by left 

side. So the right side became more affected than the left.  
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It has been found that 16.7% (n=6) were between 45-54 kg, 58.3% (n=21) were 

between 55-64 kg and 25% (n=9) were between 65-74 kg and the mean weight for the 

experimental group was 59.58 kg and for the control group was 60.5 kg. 

 

The study also showed that the stroke was Ischemic type in 66.7% of the participants 

where hemorrhagic type in 33.3%. In an epidemiological study it was found that the 

majority (61·18%) suffered from an Ischemic and others had intra-cerebral 

hemorrhage (29·40%), subarachnoid hemorrhage (8·24%), or aneurysm (1·18%) 

(Islam et al., 2012). 

 

36 patients with stroke were included as sample of the study, among them almost 

52.8% (n=19) lived in rural and 47.2% (n=17) lived in urban. 

 

The mean difference indicate that balance more improved in Experimental group than 

the Control group. Pre-test mean difference was 5.38 and post-test mean difference 

was 7.45. 

 

The study showed that after receiving 8 session treatments both group has significant 

improvement in their balance ability. Improve percentage of balance ability in 

experimental and control group is 14.4% and 11.28%. So experimental group has 

3.12% more improvement than control group. 

 

Statistically the study was analyzed by Mann Whitney U test where the U value was 

40.5. The critical value of P at p≤ .05 is .00. Therefore the result was significant at p≤ 

.05 at two-tailed hypothesis. Most of the variables indicated that the result was 

significant, although some variables indicated not significant result. So, the overall 

result was statistically significant. 
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Limitations: 

The study was conducted with 36 stroke patients, which was a very small number of 

samples in both groups and was not sufficient enough for the study to generalize the 

wider population of this condition. It was limited by the fact daily activities of the 

subject were not monitored which could have influenced. Researcher only explored 

the effect of UST after 8 sessions, so the long term effect of treatment was not 

explored in this study. In this study, interventions were given by 4 clinical 

physiotherapists. So, the inter-rated reliability was not maintained due to lack of time 

and patient’s availability. The research was carried out in CRP, Savar such a small 

environment, so it was difficult to keep confidential the aims of the study for blinding 

procedure. Therefore, single blinding method was used in this study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



53 
 

CHAPTER -VI                  CONCLUSION AND RECOMENDATION          

 

6.1 Conclusion 

The results of this experimental study indicate that UST improved balance ability and 

suggest the applicability of UST for clinical rehabilitation. In this study the researcher 

found that the Unstable Surface Training along with conventional therapy is more 

effective treatment for improving balance ability of stroke patients. Improvement of 

balance ability in stroke patients increases the opportunities for independent living 

and social activities. In this study, the researcher suggested that UST can be an 

effective approach to ensure continuous training after discharge. The UST protocol 

has a clinical advantage because it is simple and easy. In addition, UST is cost-

effective because of the enhanced efficiency achieved by its use in combination with 

traditional methods. Therefore, the results must be interpreted with the type of foam 

surface. 

6.2 Recommendations 

The aim of the study was to find out the effect of Unstable Surface Training among 

the stroke patients in improving balance ability. However, the study had some 

limitations. Some steps were identified that might be taken for the better 

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

 Researcher used only 36 participants as the sample of this study, in future the 

sample size would be more. 

 Future studies should examine the time course of changes in balance ability 

during unstable surface training in larger groups of persons with chronic 

stroke and should include follow-up testing. 

 Researcher used only a measurement tools for balance ability that was not 

sufficient, further study will be needed with more measurement tools. 

 Double blinding procedure 

 Interventions should be given by one physiotherapist. 

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

to start this exercises in the home. 

 



54 
 

LIST OF REFERENCES 

 

Bang, D.H., Shin, W.S., Noh, H.J., and Song, M.S., (2014). Effect of Unstable 

Surface Training on Walking Ability in Stroke Patients. Journal of Physical Therapy 

Science, 26(11): 1689. 

Bhowmik, N.B., Abbas, A., Saifuddin, M., Islam, M.R., Habib, R., Rahman, A., 

Haque, M.A., Hassan, Z. and Wasay, M., 2016. Ischemic Strokes: Observations from 

a Hospital Based Stroke Registry in Bangladesh. Stroke Research and Treatment, 

2016. 644. 

Blum, L. and Korner-Bitensky, N., 2008. Usefulness of the Berg Balance Scale in 

stroke rehabilitation: a systematic review. Physical Therapy, 88(5), p.559. 

Braunwald, E., Hauser, S., Fauci, A., Longo, D., Kasper, D., and Jameson, J., (2006). 

Harrison's Principles of Internal Medicine. Ed. 17th, McGraw Hill, India. 

Braunwald, E., Hauser, S., Fauci, A., Longo, D., Kasper, D., and Jameson, J., (2003). 

Harrison's Principles of Internal Medicine. 7th ed., India: Mc Graw Hill. 

Bushnell, C.D., (2008). Stroke in women: risk and prevention throughout the lifespan. 

Neurologic Clinics, 26(4):1161-1176. 

Canning, C.G., Ada, L., Adams, R. and O'dwyer, N.J., (2004). Loss of strength 

contributes more to physical disability after stroke than loss of dexterity. Clinical 

Rehabilitation, 18(3):300-308. 

Caproni, S. and Colosimo, C., 2017. Movement disorders and cerebrovascular 

diseases: from pathophysiology to treatment. Expert Review of 

Neurotherapeutics, 17(5):.509-519. 

Chitra, J. and Mishra, S., 2014. Effect of compelled body weight shift therapy on 

weight bearing symmetry and balance in post stroke patients: an experimental pre-

post study. International J ournal Physiotherapy Research, 2(6):781-86. 

Cressey, E. M., West, C. A., Tiberio, D. P., Kraemer, W. J. and Maresh, C. M. (2007). 

The effects of ten weeks of lower-body unstable surface training on markers of 



55 
 

athletic performance. The Journal of Strength & Conditioning Research, 21(2): 561-

567. 

De Oliveira CB, de Medeiros IR, Frota NA, Greters ME, Conforto AB., (2008) 

Balance control in hemiparetic stroke patients: main tools for evaluation. Journal of 

Rehabilitation Research and Development, 45(8):1215–26. 

Dean, C. M., Mackey, F. H. and Katrak, P. (2000). Examination of shoulder 

positioning after stroke: a randomised controlled pilot trial. Australian Journal of 

Physiotherapy, 46(1): 35-40. 

Dean, C.M., Mackey, F.H., and Katrak, P., (2000). Examination of shoulder 

positioning after stroke: a randomised controlled pilot trial. Australian Journal of 

Physiotherapy, 46(1): 35-40. 

DePoy, E. and Gitlin, L.N., (2015) Introduction to Research-E-Book: Understanding 

and Applying Multiple Strategies. Elsevier Health Sciences. 

Distefano, L. J., Clark, M. A. and Padua, D. A. (2009). Evidence supporting balance 

training in healthy individuals: a systemic review. The Journal of Strength & 

Conditioning Research, 23(9): 2718-2731. 

Eils, E. and Rosenbaum, D. (2001). A multi-station proprioceptive exercise program 

in patients with ankle instability. Medicine and Science in Sports and Exercise, 

33(12): 1991-1998. 

Eng, J.J. and Tang, P.F., 2007. Gait training strategies to optimize walking ability in 

people with stroke: a synthesis of the evidence. Expert review of Neuro Therapeutics, 

7(10):1417-1436.  

Engström, G., Jerntorp, I., Pessah-Rasmussen, H., Hedblad, B.,Berglund, G., and 

Janzon, L., (2011). Geographic distribution of stroke incidence within an urban 

population - Relations to Socioeconomic Circumstances and Prevalence of 

Cardiovascular Risk Factors. Stroke, 32(5):1098-1100. 

Esquenazi, A., (2011). The human and economic burden of poststroke spasticity and 

muscle overactivity. JCOM, 18(1):607-614. 



56 
 

Feigin, V.L., Forouzanfar, M.H., Krishnamurthi, R., Mensah, G.A., Connor, M., 

Bennett, D.A., Moran, A.E., Sacco, R.L., Anderson, L., Truelsen, T. and O'Donnell, 

M., (2014). Global and regional burden of stroke during 1990–2010: findings from 

the Global Burden of Disease Study (2010). The Lancet, 383(9913):245-255. 

Feigin, V.L., Lawes, C.M., Bennett, D.A., Barker-Collo, S.L. and Parag, V., (2009). 

Worldwide stroke incidence and early case fatality reported in 56 population-based 

studies: a systematic review. The Lancet Neurology, 8(4):355-369. 

Garland, S.J., Ivanova, T.D. and Mochizuki, G., (2007). Recovery of standing balance 

and health-related quality of life after mild or moderately severe stroke. Archives of 

Physical Medicine and Rehabilitation, 88(2):218-227. 

Goljar, N., Burger, H., Rudolf, M. and Stanonik, I., (2010). Improving balance in 

subacute stroke patients: a randomized controlled study. International Journal of 

Rehabilitation Research, 33(3):205-210. 

Granacher, U., Gollhofer, A. and Strass, D., (2006). Training induced adaptations in 

characteristics of postural reflexes in elderly men. Gait & Posture, 24(4):459-466. 

Gruber, M. and Gollhofer, A. (2004). Impact of sensorimotor training on the rate of 

force development and neural activation. European Journal of Applied Physiology, 

92(1-2): 98-105. 

Hammer, A., Nilsagård, Y. and Wallquist, M., (2008). Balance training in stroke 

patients–a systematic review of randomized, controlled trials. Advances in 

Physiotherapy, 10(4):163-172. 

Harris JE, Eng JJ, Marigold DS, Tokuno CD, Louis CL., (2005)Relationship of 

balance and mobility to fall incidence in people with chronic stroke. Physical 

Therapy, 85(2):150–8. 

Hossain, A.M., Ahmed, N.U., Rahman, M., Islam, M.R., Sadhya, G., and Fatema, A., 

(2011). Analysis of Sociodemographic and Clinical Factors Associated with 

Hospitalized Stroke Patients of Bangladesh. Faridpur Medical College Journal, 

6(1):19-22. 



57 
 

Hyun, J., Hwangbo, K. and Lee, C.W., 2014. The effects of pilates mat exercise on 

the balance ability of elderly females. Journal of Physical Therapy Science, 

26(2):291-293. 

Islam, M.N., Moniruzzaman, M., Khalil, M.I., Basri, R., Alam, M.K., Loo, K.W. and 

Gan, S.H., (2013). Burden of stroke in Bangladesh. International Journal of Stroke, 

8(3):211-213. 

Johnston SC, Rothwell PM, Nguyen-Huynh MN, Giles MF, Elkins JS, Bernstein AL, 

Sidney S., (2007) Validation and refinement of scores to predict very early stroke risk 

after transient ischaemic attack. Lancet, 369(9558):283-292. 

Jonsdottir, J. and Cattaneo, D., (2007). Reliability and validity of the dynamic gait 

index in persons with chronic stroke. Archives of Physical Medicine and 

Rehabilitation, 88(11):1410-1415. 

Jung GU, Moon TH, Park GW., (2013) Use of augmented reality-based training with 

EMG-triggered functional electric stimulation in stroke rehabilitation. Journal of 

Physiotherapy Science, 25: 147–151. 

Karthikbabu, S., Nayak, A., Vijayakumar, K., Misri, Z. K., Suresh, B. V., Ganesan, S. 

and Joshua, A. M. (2011). Comparison of physio ball and plinth trunk exercises 

regimens on trunk control and functional balance in patients with acute stroke: a pilot 

randomized controlled trial. Clinical Rehabilitation, 25(8): 709-719. 

Kim, N., Park, Y. and Lee, B.H., (2015). Effects of community-based virtual reality 

treadmill training on balance ability in patients with chronic stroke. Journal of 

Physical Therapy Science, 27(3):655-658. 

Köhler, S., Hackett, M.L., T O'Brien, J. and Mead, G.E., (2014). Neuropsychiatric 

outcomes after stroke–Authors' reply. The Lancet Neurology, 13(12):168-1169. 

Lloyd-Jones, D., Adams, R.J., Brown, T.M., Carnethon, M., Dai, S., De Simone, G., 

Ferguson, T.B., Ford, E., Furie, K., Gillespie, C. and Go, A., (2010). Heart disease 

and stroke statistics—. Circulation, 121(7), pp.e46-e215. 

Longo DL, Kasper DL, Jameson JL, Fauci AS, Hauser SL, Loscalzo J et al. Harrison's 

principles of Internal Medicine, Edn 18, New York, McGraw-Hill Companies;(2012) 



58 
 

Lubetzky-Vilnai, A. and Kartin, D., (2010). The effect of balance training on balance 

performance in individuals poststroke: a systematic review. Journal of Neurologic 

Physical Therapy, 34(3):127-137. 

Michael, K. M., Allen, J. K. and Macko, R. F. (2005). Reduced ambulatory activity 

after stroke: the role of balance, gait, and cardiovascular fitness. Archives of Physical 

Medicine and Rehabilitation, 86(8): 1552-1556.  

Mohammad, Q.D., (2011). Stroke: prevention and treatment in the new millennium. 

1st National Conference and scientific seminar, 1st Dhaka Sheraton Hotel, 

Bangladesh, 4th May. Society of Neurologist of Bangladesh. 

Mohammad, Q.D., Habib, M., Hoque, A., Alam, B., Haque, B., Hossain, S., Rahman, 

K.M. and Khan, S.U., (2011). Prevalence of stroke above forty years.Mymensingh 

Medical Journal, 20(4):640-644.  

Mukherjee, D. and Patil, C.G., (2011). Epidemiology and the Global Burden of 

Stroke. World Neurosurgery, 76:85-90. 

Norris, K.C., Mensah, G.A., Boulware, L.E., Lu, J.L., Ma, J.Z., Streja, E., Molnar, 

M.Z., Kalantar-Zadeh, K. and Kovesdy, C.P., (2016). Age, Race and Cardiovascular 

Outcomes in African American Veterans. Ethnicity & Disease, 26(3):305-314. 

Onigbinde, A. T., Awotidebe, T. and Awosika, H. (2009). Effect of 6 weeks wobble 

board exercises on static and dynamic balance of stroke survivors. Technology and 

Health Care, 17(5): 387-392. 

Park, J., Woo. Y. and Park, S. (2013). Effects of Sit-to-Stand Training on Unstable 

Surface on Balance in Subject with Stroke. Journal of Physical therapy, Koria, 

20(3):01-08. 

Peurala, S. H., Tarkka, I. M., Pitkänen, K. and Sivenius, J. (2005). The effectiveness 

of body weight-supported gait training and floor walkingin patients with chronic 

stroke. Archives of Physical Medicine and Rehabilitation, 86(8): 1557-1564. 

Pollock, A., Baer, G., Pomeroy, V.M. and Langhorne, P., (2007). Physiotherapy 

treatment approaches for the recovery of postural control and lower limb function 

following stroke. The Cochrane Database of Systematic Reviews 10(1):1465-1858 



59 
 

Pundik, S., Holcomb, J., McCabe, J. and Daly, J. J. (2012). Enhanced life-role 

participation in response to comprehensive gait training in chronic stroke survivors*. 

Disability and Rehabilitation, 34(26): 2264-2271. 

Raman, R.K.J., Sethu, G., Samy, S.R.R., Gopal, V.R., Govindharaju, P. and Suresh, 

K.P., (2012). An Intensive Strength Training Intervention to Improve Balance in Post 

Stroke Hemiplegics-A PROBE Pilot Study, 2(5):2249-9571. 

Sacco, R.L., Kasner, S.E., Broderick, J.P., Caplan, L.R., Connors, J.J., Culebras, A., 

Elkind, M.S., George, M.G., Hamdan, A.D., Higashida, R.T. and Hoh, B.L., (2013). 

Physical activity and Metabolism: An updated definition of stroke for the 21st 

century: a statement for healthcare professionals from the American Heart 

Association/American Stroke Association. Stroke, 44:2064-2089. 

Santos Samary C, Pelosi P, Leme Silva P, Rieken Macedo Rocco P., (2016) 

Immunomodulation after ischemic stroke. Potential mechanisms and implications for 

therapy. Critical Care, 20(1):391. 

Sarah F Tyson, Marie Hanley, Jay Chillala, Andrea Selley and Raymond C Tallis., 

(2006). Balance Disability after Stroke. Journal of Physical Therapy, 86:30-38. 

Schilling, B.K., Falvo, M.J., Karlage, R.E., Weiss, L.W., Lohnes, C.A., and Chiu, 

L.Z., (2009). Effects of unstable surface training on measures of balance in older 

adults. The Journal of Strength & Conditioning Research, 23(4): 1211-1216. 

Schmid, A.A., Van Puymbroeck, M., Altenburger, P.A., Dierks, T.A., Miller, K.K., 

Damush, T.M. and Williams, L.S., (2012). Balance and balance self-efficacy are 

associated with activity and participation after stroke: a cross-sectional study in 

people with chronic stroke. Archives of Physical Medicine and Rehabilitation, 

93(6):1101-1107. 

Shumway-Cook, A., and Woollacott, M.H., (2007). Motor control: translating 

research into clinical practice. Lippincott Williams & Wilkins. 

Siddiqui, M.R., Islam, Q.T., Haque, M.A., Iqbal, M.J., Hossain, A., Rahman, Y.U., 

Mahbub, M.S. and Sazzad, A.A., (2012). Electrolytes Status in Different Type of 

Acute Stroke Patients and Their Correlation with Some Common Clinical 

Presentation. Journal of Medicine, 13(2):133-137. 



60 
 

Smania, N., Picelli, A., Gandolfi, M., Fiaschi, A. and Tinazzi, M., 2008. 

Rehabilitation of sensorimotor integration deficits in balance impairment of patients 

with stroke hemiparesis: a before/after pilot study. Neurological sciences, 29(5):313-

319. 

Sridharan, S.E., Unnikrishnan, J.P., Sukumaran, S., Sylaja, P.N., Nayak, S.D., Sarma, 

P.S. and Radhakrishnan, K., (2009). Incidence, types, risk factors, and outcome of 

stroke in a developing country. Stroke, 40(4):1212-1218. 

Strong, K., Mathers, C. and Bonita, R., (2007). Preventing stroke: saving lives around 

the world. The Lancet Neurology, 6(2):182-187. 

Sudlow, C., and Warlow, C., (2009). Comparing Stroke Incidence Worldwide , 

27:551-551.  

The World Bank Group. Poverty and equity. Available at 

http://povertydata.worldbank.org/poverty/region/ SAS (accessed 3 February 2012). 

Tobias M, Cheung J, Carter K., (2007). Stroke surveillance: population-based 

estimates and projections for New Zealand. Public Health, 31:520–5. 

Valls, J., Peiro-Chamarro, M., Cambray, S., Molina-Seguin, J., Benabdelhak, I. and 

Purroy, F., (2017). A Current Estimation of the Early Risk of Stroke after Transient 

Ischemic Attack: A Systematic Review and Meta-Analysis of Recent Intervention 

Studies. Cerebrovascular Diseases, 43(1-2):90-98. 

World Health Rankings. Available at 

http://www.Worldlifeexpectancy.Com/bangladesh-stroke (accessed 3 February 2012). 

Yang, Y. R., Wang, R. Y., Chen, Y. C. and Kao, M. J. (2007). Dual-task exercise 

improves walking ability in chronic stroke: a randomized controlled trial. Archives of 

Physical Medicine and Rehabilitation, 88(10): 1236-1240.  

Yu, J., Jung, J. and Cho, K., (2012). Changes in postural sway according to surface 

stability in post-stroke patients. Journal of Physical Therapy Science, 24(11):1183-

1186. 

 



61 
 

APPENDIX-1 

Verbal Consent Form 

Title :- Effect of unstable surface training to improve balance ability in stroke patients 

attended at CRP . 

Assalamualaikum\ Namashker, 

I am Foysal Kabir, the 4th year B.Sc. (Hon’s) in Physiotherapy student of Bangladesh 

Health Professions Institute (BHPI) under Medicine faculty of University of Dhaka. 

To obtain my Bachelor degree, I shall have to conduct a research and it is a part of my 

study. The participants are requested to participate in the study after reading the 

following. My research title is “Effect of unstable surface training to improve balance 

ability in stroke patients attended at CRP.” Through this study I will find the effect of 

unstable surface training on balance ability of stroke patients. If I can complete the 

study successfully, the patients may get the benefits of improve neurology outdoor 

physiotherapy service. To implement my research project, I need to collect data from 

the patients. Therefore, you could be one of my valuable subjects for my study. 

I am committed that the study will not pose any harm or risk to you. You have the 

absolute right to withdraw or discontinue at any time without any hesitation or risk. I 

will keep all the information confidential which I obtained from you and personal 

identification of the participant would not be published anywhere. If you have any 

query about the study, you may contact with the researcher Foysal Kabir or 

supervisor, Nasirul Islam, Associate Professor and Acting principal of BHPI, CRP, 

Savar, Dhaka -1343.   Do you have any questions before I start? 

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

  = Yes         = No 

Signature of the participant & Date……………………………. 

Signature of the researcher & Date…………………………….. 

Signature of the witness & Date……………………………….. 
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ম ৌখিক সম্মখিপত্র 

শির োনোমঃ ব োব  পশ বর্ত নিীল র্ল(ফ োম) এ  উপ  প্রশিক্ষণ ফরোক ফ োগীরে  ভো সোময ক্ষমর্ো  উপ  প্রভোব।  

আসসোলোমু আলোইকুম \ নমস্কো , 

আশম  য়সোল কশব , ৪র্ত বর্ত ঢোকো শবশ্বশবেযোলরয়  ফমশিশসন অনুর্ে অধীরন বোাংলোরেি ফেল্র্ প্রর িন ইনশিটিউট 

(শবএইচশপআই) এ  শবএসশস শ শিওরর্ োশপ শবভোগ এ  ছোত্র। আমো  বযোরচল  শিগ্রী অিত রন  িনয একটি গরবর্ণো ক রর্ 

েরব এবাং এটো আমো  অধযয়রন  একটি অাংি। অাংিগ্রেণকো ীরে  শনম্নশলশির্ পডো  প  গরবর্ণোয় অাংিগ্রেরণ  িনয 

অনুর োধ ক ো েয়। আমো  গরবর্ণো শির োনোম " ব োব  পশ বর্ত নিীল র্ল(ফ োম) এ  উপ  প্রশিক্ষণ ফরোক ফ োগীরে  

ভো সোময ক্ষমর্ো  উপ  প্রভোব "। এই গরবর্ণো  মোধযরম আশম ফরোক ফ োগীরে  ভো সোময ক্ষমর্ো  উপ  প্রচশলর্ ফর্ োশপ  

সরে ব োব  পশ বর্ত নিীল র্ল(ফ োম) এ  উপ  প্রশিক্ষরণ  কোর্তকোশ র্ো িুুঁরি  ফব   ক ো  ফচষ্টো ক রবো । আমো  গরবর্ণো 

সঠিকভোরব ফির্ ক রর্ পো রল শনউ লশি বশেশবতভোগ শ শিওরর্ োশপ ফসবো  মোধযরম ফ োগী উপকৃর্ েরবন।  আমো  গরবর্ণো 

প্রকল্প বোস্তবোয়ন ক ো  িনয, ফ োগীরে  কোছ ফর্রক র্র্য সাংগ্রে ক ো প্ররয়োিন । অর্এব, আপশন আমো  অধযয়রন  িনয 

সন্মোশনর্ অাংিগ্রেণকো ী েরর্ পোর ন। 

আশম প্রশর্শ্রুশর্বদ্ধ ফর্,আমো  গরবর্ণোয় আপনো  ফকোন ক্ষশর্ বো গুরুর্  শবপে েরব নো।আপনো  ফর্ ফকোরনো শিধো বো ঝুুঁ শক 

ছোডোই ফর্ ফকোন সময় শনরিরক এ গরবর্ণো ফর্রক প্রর্যোেোর   অশধকো  আরছ। আশম প্রশর্শ্রুশর্বদ্ধ ফর্ আপনো  সকল 

বযশিগর্ সনোিক ণ ফকোর্োও প্রকোি ক ো েরব নো, প্রোপ্ত র্র্য ফগোপনীয়  োিো েরব। র্শে গরবর্ণো সম্পরকত  আপনো  ফকোরনো 

শিজ্ঞসো র্োরক র্রব আপশন অনুগ্রেপ ূ্বক গরবর্ক  য়সোল কশব  অর্বো শনরেত িক নোশসরুল ইসলোম, সেরর্োগী অধযোপক এবাং 

ভো প্রোপ্ত প্রধোন , শবএইচশপআই, শসআ শপ, সোভো , ঢোকো-১৩৪৩ এ ফর্োগোরর্োগ ক রর্ পোর ন। শুরু ক ো  আরগ আপনো  শক 

ফকোন প্রশ্ন আরছ ?  

আশম শক শুরু ক রর্ পোশ  ? 

   = েযোুঁ               = নো 

অাংিগ্রেণকো ী  স্বোক্ষ  ও র্োশ ি ................................. 

গরবর্রক  স্বোক্ষ  ও র্োশ ি .................................  

সোক্ষী  স্বোক্ষ  ও র্োশ ি .................................... 
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APPENDIX-2 

Questionnaire (English) 

SECTION-1: Subjective Information 

This questionnaire is developed to assessment of static and dynamic balance of the 

patient with stroke and this section will be filled by physiotherapist using a black ball 

pen. 

 

Patient ID:                                                                                                           Date of 

test: 

1. Socio demographic information:  

1.1 Patient’s name: 

1.2 Age: .......... years  

1.3 Sex: (Tick √ which is appropriate) 

a) Male              

b) Female  

1.4 Address:  

     Village/House no-                                                                                       Upazilla-  

      Post office-                                                                                                 District-  

      Mobile no- 

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

a) Married                    b) Unmarried         

c)  Widow                    d) Divorced   

1.6 Weight: ........... Kg  

1.7 Affected side: (Tick √ which is appropriate) 

   a)  Rt                         b) Lt  

 

1.8 Occupation: (Tick √ which is appropriate) 
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a) Farmer     b) Service holder          c) Day labourer       d) Garments/ Factory worker   

    e) Driver      f) Rickshaw puller        g) Businessman       h) Unemployed Housewife  

  i) Teacher    j) Other........................  

1.10 Type of stroke: (Tick √ which is appropriate) 

a)    Ischemic        

b)    Hemorrhagic  

1.11  Date of incidence of stroke: DD/MM/YY...............  

1.12  Do you have any assistant? (Tick √ which is appropriate) 

a) Yes               

b)  No   

1.13  Living area: (Tick √ which is appropriate) 

a) Rural           

b) Urban            

c) Hill tracks  

1.14  What is your educational level? (Tick √ which is appropriate) 

a) Illiterate                  b) Primary                          c) S.S.C  

d) H.S.C                     e) Graduate                          f) Masters and above  

1.15  Family type: (Tick √ which is appropriate) 

a) Nuclear family          

b) Extended family 

1.16 How long you have received physiotherapy treatment? 

a) 1-2 session      

b) 3-4 session       

c) 5-6 session   

d) 7-8 session 

e) > 8 session 
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SECTION-2: Assessment of balance 

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. This section of questionnaire will 

be filled by the physiotherapist using a black or blue coloured ball pen. 

 

(Tick √ the point, which is able to perform patient) 

2.1 SITTING TO STANDING  

 

INSTRUCTIONS: Please stand up. Try not to use your hand for support. 

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

b) 3   able to stand independently using hands 

c) 2   able to stand using hands after several tries   

d) 1   needs minimal aid to stand or stabilize  

e) 0   needs moderate or maximal assist to stand 

 

 

2.2 STANDING UNSUPPORTED 

INSTRUCTIONS: Please stand for two minutes without holding on 

a) 4   able to stand safely for 2 minutes 

b) 3   able to stand 2 minutes with supervision 

c) 2   able to stand 30 seconds unsupported  

d) 1   needs several tries to stand 30 seconds unsupported  

e) 0   unable to stand 30 seconds unsupported  
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If a subject is able to stand 2 minutes unsupported, score full points for sitting 

unsupported. Proceed to item #4. 

2.3 SITTING WITH BACK UNSUPPORTED BUT FEET SUPPORTED ON 

FLOOR OR ON A STOOL 

INSTRUCTIONS: Please sit with arms folded for 2 minutes. 

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

b) 3 able to sit 2 minutes under supervision 

c) 2 able to able to sit 30 seconds 

d) 1 able to sit 10 seconds 

e) 0 unable to sit without support 10 seconds 

2.4 STANDING TO SITTING  

INSTRUCTIONS: Please sit down 

 

a) 4   sits safely with minimal use of hands  

b) 3   controls descent by using hands  

c) 2   uses back of legs against chair to control descent  

d) 1   sits independently but has uncontrolled descent  

e) 0   needs assist to sit  

 

2.5 TRANSFERS 

INSTRUCTIONS 

 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. 

 

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

b) 3   able to transfer safely definite need of hands 

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

d) 1   needs one person to assist 

e) 0   needs two people to assist or supervise to be safe  
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2.6 STANDING UNSUPPORTED WITH EYES CLOSED  

 

INSTRUCTIONS 

 Please close your eyes and stand still for 10 seconds. 

 

a) 4   able to stand 10 seconds safely 

b) 3   able to stand 10 seconds with supervision 

c) 2   able to stand 3 seconds 

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

e) 0   needs help to keep from falling  

 

2.7 STANDING UNSUPPORTED WITH FEET TOGETHER 

 INSTRUCTIONS 

 Place your feet together and stand without holding on. 

 

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

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

supervision  

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

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

e) 0   needs help to attain position and unable to hold for 15 seconds  
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2.8 REACHING FORWARD WITH OUTSTRETCHED ARM WHILE 

STANDING   

 

INSTRUCTIONS 

 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.) 

 

a) 4   can reach forward confidently 25 cm (10 inches)  

b) 3   can reach forward 12 cm (5 inches)  

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

d) 1   reaches forward but needs supervision  

e) 0   loses balance while trying/requires external support 

 

 

2.9 PICK UP OBJECT FROM THE FLOOR FROM A STANDING 

POSITION  

 

 INSTRUCTIONS 

 Pick up the shoe/slipper, which is place in front of your feet. 

 

a) 4   able to pick up slipper safely and easily 

b) 3   able to pick up slipper but needs supervision  

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

independently 

d) 1   unable to pick up and needs supervision while trying  

e) 0   unable to try/needs assist to keep from losing balance or falling 
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2.10 TURNING TO LOOK BEHIND OVER LEFT AND RIGHT 

SHOULDERS WHILE STANDING 

INSTRUCTIONS 

 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. 

 

a) 4   looks behind from both sides and weight shifts well  

b) 3   looks behind one side only other side shows less weight shift 

c) 2   turns sideways only but maintains balance  

d) 1   needs supervision when turning  

e) 0   needs assist to keep from losing balance or falling  

 

 

2.11 TURN 360 DEGREES 

 INSTRUCTIONS 

 Turn completely around in a full circle. Pause. Then turn a full circle in the other 

direction. 

 

a) 4   able to turn 360 degrees safely in 4 seconds or less  

b) 3   able to turn 360 degrees safely one side only 4 seconds or less 

c) 2    able to turn 360 degrees safely but slowly  

d) 1   needs close supervision or verbal cuing  

e) 0   needs assistance while turning  
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2.12 PLACE ALTERNATE FOOT ON STEP OR STOOL WHILE 

STANDING UNSUPPORTED 

 INSTRUCTIONS:  

Place each foot alternately on the step/stool. Continue until each foot has touch the 

step/stool four times 

a) 4   able to stand independently and safely and complete 8 steps in 20 seconds  

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

c) 2   able to complete 4 steps without aid with supervision 

d) 1   able to complete > 2 steps needs minimal assist  

e) 0   needs assistance to keep from falling/unable to try  

 

 

 

2.13 STANDING UNSUPPORTED ONE FOOT IN FRONT   

 

INSTRUCTIONS 

 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.)  

 

a) 4   able to place foot tandem independently and hold 30 seconds  

b) 3   able to place foot ahead independently and hold 30 seconds  

c) 2   able to take small step independently and hold 30 seconds  

d) 1   needs help to step but can hold 15 seconds  

e) 0   loses balance while stepping or standing 
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2.14 STANDING ON ONE LEG   

INSTRUCTIONS 

 Stand on one leg as long as you can without holding on. 

a) 4   able to lift leg independently and hold > 10 seconds 

b) 3   able to lift leg independently and hold 5-10 seconds 

c) 2   able to lift leg independently and hold ≥ 3 seconds 

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

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

 

Total Score: 

 

Date: ……………..                                          Signature of 

Examiner…………………….. 
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