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Abstract 
Background. Stroke causes impairment of trunk musculature in with in addition to limb 

muscles. After stroke, hemiplegia causes motor paralysis of the limb muscles affects one 

side of the body but contrary to the trunk muscles which are also impaired on both 

ipsilateral and contralateral side of body to that of lesion.  Objective. The aim of this 

study this study is to compare the effectiveness of physio ball trunk rehabilitation 

exercise with physio bed trunk rehabilitation exercise program for improving trunk 

control and balance among hemiplegic stroke patients. Methods. Design of this study was 

single blind Randomized Clinical Trial. The study was conducted in the CRP (Savar 

Centre). 34 patients with stroke who met the inclusion criteria were randomly allocated to 

the control and experimental group (1:1 ratio). Each group got 16 treatment sessions 

(30min/d for 4 days in 4 constructive weeks). Data was collected by Berg Balance Scale 

(BBS) and Trunk Impairment Scale (TIS). Analysis of data:  SPSS version 23 was used 

for data analysis. Inferential statistics- nonparametric statistics such as Mann-Whitney U 

test, Wilcoxon test were used for data was analysis. Besides, effect size index (d) was 

calculated for each of the outcome measures. Result. After treatment, both the groups 

showed significant improvement (p<.05) but the physio ball exercise group improved 

more significantly (p<.05) than the physio bed exercise group in terms of trunk control 

and functional balance (sit to stand and transfer). Conclusion. 30 min Physio ball 

exercise program was proven to be more effective than physio bed exercise in trunk 

control and functional balance (sit to stand and transfer) of patients with stroke.  

Key Words: Stroke, Physio Ball Trunk Exercice and Physio Bed Trunk Exercice, Trunk 

Control, Balance. 
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CHAPTER I:                                       INTRODUCTION 

1.1 Background 

Stroke or cerebrovascular accidents are the second leading cause of death and the 

third leading cause of disability throughout the World according to a bulletin of 

World Health Organization (WHO) (Johnson et al., 2016). Around 5 million people 

are permanently disabled out of 15 million people throughout the world suffered from 

cerebrovascular stroke each year (El-Helow et al., 2015). Stroke, is the consequence 

of the sudden death of some brain cells due to lack of oxygen due to reduced or loss 

of the blood flow to the brain by blockage or rupture of an artery to thebrain, which is 

also a leading cause of dementia and depression (Owolabi et al., 2015). There are so 

many modifiable and non-modifiable factors risk factors of stroke. Among them 

major risk factors included high cholesterol, diabetes, smoking, atrial fibrillation and 

lack of physical activity (Jin, 2014).  

A survey study conducted at 2009 by Johnston et al. found that globally, prevalence 

of strokes ranged about 70% with stroke related deaths and disability adjusted life 

years [DALYs] ranged about 87% observed in low and middle income countries 

(Johnston et al., 2009). Incidence of stroke in the low and middle income countries 

has more than doubled over the last four decades but during these decades stroke 

incidence has declined by 42% in high income countries (Feigin et al., 2014). Islam et 

al. (2016) found that the overall prevalence rate of stroke is 0.30% and the third 

leading cause of death in Bangladesh. According to American Stroke Association 

(2016), it is the approximately fifth leading cause of death.  It is also the leading cause 

of longer period disability as well as preventable cause of disability. It is the 
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approximately 3rd most leading cause of death globally where as in UK it is 

considered as one of the most important health problem. Mortality rate ranged around 

23% of post stroke patients within 30 days whereas 60-70% from the remaining dies 

within 3 years. Among the post stroke survivals those have to prolong stayed in 

hospital, reduced quality of life due to extended time disability which also leads to 

secondary reason of disability and impairment in UK. This factor causes a big 

compromise in the economic sector (Parmer, Sumaria & Hashi, 2011). 

The early and common signs of strokes include deviation of face, weakness affecting 

one side of the body with altered sensation and difficulties in speech (Jin, 2014). The 

effects of stroke are variable depending on location of the lesion as well as the size. 

The most typical symptom of stroke is hemiparesis or hemiplegia, which ranges from 

weakness to full paralysis of the body opposite to the side of the supratentorial lesion 

(Rai et al., 2014). There is also impairment of trunk musculature in stroke patients 

with in addition to limb muscles. In hemiplegia in which motor paralysis of the limb 

muscles affects one side of the body but contrary to the trunk muscles which are also 

impaired on both ipsilateral and contralateral side of body to that of lesion (Tsuji et 

al., 2003).  

Trunk muscles play an important role during trunk control through the support of our 

bodies in antigravity postures such as sitting, standing and in the stabilization of 

proximal body parts during voluntary limb movements, adjust weight shifts and 

perform selective movements of the trunk that maintains the base of support during 

static and dynamic postural adjustments (Davis, 1990; Ryerson & Levit, 1997; 

Edwards, 1996). To perform daily functional activities good trunk stability is essential 

part for balance and extremity use. Several studies have identified deficits of trunk 
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muscle strength and poor trunk control in stroke patients. Functions of the pyramidal 

and extra pyramidal tracts of the nervous system includes trunk control and stability, 

coordination of movement patterns and balance which are disrupted after stroke 

reduce mobility (Karatas et al., 2004). 

Davis (2003) states that one of the neurodevelopmental principles which known as 

Bobath principle emphasizes the control of movement proceeds from the proximal to 

the distal part of the body. The trunk being the central key point of the body, proximal 

trunk control is a prerequisite for distal limb movement control, balance and 

functional activities (Karthikbabu et al., 2011). Prediction of functional outcome 

during stroke rehabilitation trunk muscle performance acts as an important factor. 

Poor recovery of trunk muscle performance causes severe disability and reduction in 

the activities of daily living performance among the stroke survivals (Fujiwara et al., 

2001). A study using Trunk Impairment Scale (TIS) also found that selective 

movements of the upper and the lower trunk are impaired in chronic stroke 

(Verheyden et al., 2005). 

Several studies reported the patients with chronic stroke showed weakness of trunk 

flexor-extensor and bilateral trunk rotator muscles by means of isokinetic 

dynamometer muscle strength testing , when compared to that of age matched healthy 

controls (Tanaka, Hachisuka & Ogata, 1998). A study on electromyography analysis 

observed that the anticipatory postural adjustment of trunk muscles activity is 

impaired in patients with stroke (Dickstein et al., 2004). A cross sectional study by 

Verheyden et al. (2006) demonstrated that measures of balance, gait and functional 

ability status in patients with stoke strongly influence trunk control ability. Trunk 
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control has also been identified as an important early predictor of functional outcome 

after stroke (Hsieh et al., 2002).  

Most literature concerning rehabilitation after stroke focuses on the hemiplegic upper 

and lower limbs while the trunk receives little attention. Unlike limb muscles, the 

abdominal muscles need a stable origin to act efficiently, that is the pelvis, the thorax 

or the central aponeurosis depending upon part of trunk that is moved. Counter 

rotation between the upper and lower trunk is the mobility over stability task which is 

essential for all the functional movements. The rotation of the trunk muscle activity is 

not unilateral, but requires static holding of contra lateral muscles to stabilize the 

central aponeurosis, so allowing the antagonist shorten and draws one side the pelvic 

or thorax forwards. In addition, the trunk rotators cannot function efficiently when 

their origin and insertion are approximated, as the spine is flexed (Davis, 1990). 

Another study on dynamic posturographic analysis found that trunk movements in 

person with stroke are executed by upper trunk with very minimal anterior tilt of the 

pelvis i.e. mobility over stability skill is impaired (Messier et al., 2004). In a contrast 

selective trunk muscle exercises are indeed related to clinical practice in patients with 

stroke. A randomized trial that added 10 hours additional trunk exercises to regular 

rehabilitation observed beneficial effect in improving trunk control, particularly the 

dynamic sitting postural control in sub-acute stroke (Verheyden et al., 2008). A study 

by Mudie et al. (2002) found that training the patient in the awareness of trunk 

position could improve sitting weight symmetry in sub-acute stroke. Several studies 

previously have reported the positive effects of trunk stabilization exercises on 

unstable surfaces possibly due to stimulation of the proprioceptors of the joint and 

muscle so that activates the postural muscles around the abdomen and pelvis, which 
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leads to improvements of balance and gait ability more than that on a stable surface 

(Yoo et al., 2014). Therefore, this trial was designed to assess the effectiveness of 

physio ball trunk rehabilitation exercise compared with physio bed trunk 

rehabilitation exercise program, considering improvement of trunk control and 

balance in hemiplegic patients after stroke. 
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1.2 Justification of the study 

Stroke is one of the major causes of death and disability throughout the world. Post 

stroke survivals presents altered and reduced trunk movements that create challenge 

for the maintenance of the body balance and restoration of normal movements of the 

trunk and of the pelvis. Many evidence based findings available from literature review 

demonstrating the importance of trunk performance after stroke. Various studies have 

demonstrated the effects of different therapeutic approaches used after stroke such as 

neurophysiologic, motor learning, strengthening exercises of limb muscles etc. But 

most of the studies mainly concerned with the lower or upper extremity performance. 

As a result in comparison with limb rehabilitation, trunk and balance recovery is a 

rather neglected area of stroke rehabilitation.  

A trunk rehabilitation exercise through balance training is also essential component 

for post stroke patients for recovery of balance and improvement in gait. Balance 

training is aimed at retraining of postural control, development of effective specific 

strategies so that functional tasks can be performed in changing environmental 

contexts and improving gait performance after stroke. Thus balance retraining is an 

important component of a comprehensive physical rehabilitation program. But the 

evidence supporting the effectiveness of trunk rehabilitation and balance training is 

limited. So this protocol assumed at determining the effect of trunk rehabilitation and 

balance training on trunk control, balance recovery of post stroke patients in 

neurological intervention settings. Besides it will help to establish right guidelines, 

idea and education about specific protocols of trunk rehabilitation exercise program to 

improve trunk control, balance and reduce as well as disability for patients with 

strokes. 
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1.3 Operational definition 

Stroke, Physio Ball Trunk Exercice, Physio Bed Trunk Exercice, Trunk Control and 

Balance 

Stroke  

A stroke occurs due to blockage of blood flow or any rapture in blood vessels that 

carries oxygen and nutrients to the brain leads to death of brain cells. After stroke 

most of patients represents several clinical features which lasting more than 24 hours 

like spasticity, loss of balance, paralysis or weakness of one side of the body which 

includes arm, leg and trunk muscles also. Unlike arm and leg muscles trunk muscles 

also paralysed or become weak on both sides. This factors leads to disability and 

decrease functional independence to perform daily living activities. Currently, in 

Bangladesh it considers one of the legend cause death and disability. After stroke 

functional recovery of is one of the challenges for clinician, researcher.  

Physio Ball Trunk Exercise 

Physio ball trunk exercise program is one of the specialized exercise regimens for 

stroke rehabilitation where some systemic exercise program targeted for the trunk 

muscles performed by the patient under physiotherapist guidance over unstable 

surface such as physio ball is called physio ball trunk exercise. 

Physio Bed Trunk Exercise 

Physio bed trunk exercise program is one of the specialized exercise regimens for 

stroke rehabilitation where some systemic exercise program targeted for the trunk 
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muscles performed by the patient under physiotherapist guidance over the stable 

surface such as physio bed or treatment table is called physio bed trunk exercice. 

Trunk control  

Trunk control is the ability of the trunk muscles to allow the body to perform selective 

movements of the trunk, maintain upright posture and or position and able to adjust 

according to weight shifts or transfer. This ability helps to maintain the centre of mass 

within the base of support (BOS) during static and dynamic postural adjustments.  

Balance  

Balance is defined as a complex process that involves the reception and integration of 

sensory inputs, planning and execution of movements that helps to achieve a goal 

requiring upright posture. 
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1.4 Study Objective  

1.4.1 General objective of the study 

To compare the effectiveness of physio ball trunk rehabilitation exercise with physio 

bed trunk rehabilitation exercise program for improving trunk control on trunk control 

and balance among hemiplegic stroke patient. 

1.4.2 Specific objective 

 To find out the baseline characteristics of participants. 

 To find out the effectiveness of the physiotherapy ball exercise between and 

within group in comparison with physiotherapy bed exercise to improve 

balance for patients with stroke. 

 To identify the effectiveness of physio ball trunk rehabilitation exercise 

between and within group in comparison with physiotherapy bed exercise to 

improve trunk control for the patients with stroke. 
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1.5 Hypothesis 

Null Hypothesis H0: µ1- µ2 = 0 or μ1=μ2; where μ1= mean of Physio ball trunk 

rehabilitation exercise group (Group A) and μ2= mean of physio bed trunk exercise 

group (Group B) with initial and final mean difference is same. 

Physio ball trunk rehabilitation exercise along with conventional physiotherapy is no 

more effective than physio bed trunk rehabilitation exercise along with conventional 

physiotherapy for the treatment of hemiplegic stroke patient. 

Alternative hypothesis Ha: µ1- µ2 ≠ 0 or µ1 > µ2; where μ1= mean of the physio ball 

trunk exercise group (Group A) and μ2= mean of the physio bed trunk exercise group 

(Group B) with initial and final mean difference is not same.  

Physio ball trunk rehabilitation exercise along with conventional physiotherapy is 

more effective than physio bed trunk rehabilitation exercise along with conventional 

physiotherapy for the treatment of hemiplegic stroke patient. 
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CHAPTER II:                                   LITERATURE REVIEW    

Stroke is a common neurological condition in worldwide and it is increasing day by 

day. There are so many causes behind this problem and so many treatment procedures 

to solve this problem. Stroke patients face many difficulties including hand function, 

balance problem, gait problem, and movement difficulties. A common neurological 

insufficiency characterized by the sudden development of a clinical sign of focal 

disturbance secondary to a vascular event and persists more than 24 hours may know 

as stroke (Gayer & Gomes, 2009).  Now a day‟s stroke is the major familiar cause of 

impairment in (ADLs) activities of daily living and it is increasing worldwide (Hsieh 

& Sheu, 2001). 

Stroke definition according to the World Health Organization (WHO) „„A clinical 

syndrome consisting of rapidly developing clinical signs of focal (or global in case of 

coma) disturbance of cerebral function lasting more than 24 hours or leading to death 

with no apparent cause other than a vascular origin”. According to Sym and Kim 

(2015) stated that there are so many causes that stroke patients have so many 

difficulties in their body function including upper extremity task, lower extremity 

task, balance problem, postural problem, and gait problem. Stroke patients suffered 

from spasticity, weakness, loss of equilibrium and righting reactions, commonly 

representing asymmetrical posture of the trunk resulting  lose their ability to perform 

postural adjustment and maintain postural alignment. Loss of trunk control is 

commonly observed in patients who have had stroke which may lead to dysfunction 

in upper and lower limb control (Zakaria, Rashad & Mohammed, 2010). 

Stroke is a disease that impairs sensory and motor functions by causing irreversible 

damage to the brain due to cerebral vascular problems (Warlow et al., 2003). Thus, 
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neurological deficits such as selective muscle activation, equilibrium reaction, balance 

control for postural maintenance, and movement control appear complex (Lundy-

Ekman, 2013). Balance is continuously maintained by adjusting center of gravity in 

the base of surface. This adjustment is made via the sensory input from the visual, 

vestibular, and somatosensory systems, which are maintained by the central nervous 

system (Pollock et al., 2000). However, in stroke patients, these systems are affected 

depending on the location of the stroke lesion (Warlow et al., 2003), these results of 

have been demonstrated to decrease of balance control ability, limitation of ability to 

perform activities of daily living (ADL), loss of range of motion, imbalance of 

standing posture, and excessive weight bearing to the non-affected side (Dickstein et 

al., 1984; Lundy-Ekman, 2013; Sackley, 1990; Shumway-Cook & Woollacott, 2007). 

Healthy individuals have the ability to maintain proper distribution of the body weight 

and to shift weight according to the task required is essential for normal balance. But 

this ability is commonly disturbed in individuals with stroke and they frequently show 

an increased postural sway, decreased dynamic stability and impaired weight-shifting 

ability onto the paretic side of the body both when sitting and standing. (Saeys et al., 

2008). 

Sitting balance is a predictor of functional recovery, and the role of the trunk muscles 

in maintaining balance is important because the center of mass becomes lower than 

that in the standing position (van de Port et al., 2006). Kim, Lee & Jeon (2015) 

reported that trunk muscle activation during a reaching task in stroke patients is 

highly correlated not only with trunk control but also with balance. To improve 

balance in the sitting position, pelvic tilt or bridging, weight-shifting, and trunk 

stabilization exercises using the arms and legs may be used as training methods 
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(Verheyden et al., 2009). The trunk muscles contract to counteract postural sway 

during shoulder or hip flexion exercise in the sitting position (Dickstein et al., 2004) , 

and the ability to regulate the alignment of the trunk is required to counteract the 

center of mass change during weight-shifting exercises (Lanzetta et al., 2004) . 

Trunk control seems particularly important for balance as it stabilizes pelvis and the 

spinal column. Muscles of the trunk are involved in maintaining the trunk control and 

balance of the body. Many studies have reported the weakness of trunk flexor, 

extensor and bilateral trunk rotator muscles after stroke. Further, several authors have 

asserted the importance of assessing trunk function in order to predict the functional 

status at discharge of the stroke patients (Cabanas-Vald´esa, Caritat & Bagur-Calafat, 

2013). 

Selective trunk control exercise is essential in successful rehabilitation of patients 

with stroke. By improving trunk control through specific trunk rehabilitation exercise 

program ultimately improves selective mobility through stability of the trunk muscles.  

This outcome helps patients in the acquisition of basic activities of daily living (Das, 

Raja & Vedavathi, 2016). 

A cross-sectional study by Verheyden et al. (2011) demonstrated that trunk control is 

related to measures of balance, gait and functional ability in patients with stroke. 

Similarly one of the randomized control trial of showed that additional trunk 

rehabilitation exercises early after stroke improved standing balance and ambulation. 

Both the components are inter-related to each other and training of one component 

has the transfer effect on the other component (Saeys et al. 2008).  
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Mudie et al. (2002) found that training the stroke patients in the awareness of trunk 

position enhanced weight symmetry. Trueblood et al. (1989) reported that 

propioceptive neuromuscular facilitation-based resisted anterior elevation and 

posterior depression of pelvic movements for lower trunk muscles resulted in an 

improvement in walking in early phase stroke patients.  

Balance training on different support surface (affected side: stable surface, non-

affected side: unstable surface) could facilitate a stronger beneficial effect on balance 

and walking ability than other balance trainings on different support surface in 

patients with stroke (Kong, Bang & Shin, 2015). The unstable surface trunk 

stabilization exercise improved the internal oblique and transversus abdominis 

muscles and balance ability (Yoo, Jeong & Lee, 2014). 

Exercise on the unstable support surface enhanced the size of the cross-sectional area 

of the trunk muscles and balance ability significantly more than exercise on the stable 

support surface (Bae et al., 2016). Trunk exercises on an unstable surface improve 

trunk muscle activation, postural control, and gait speed in patients with hemiparetic 

stroke (Jung, Cho & In, 2016). 

A meta analysis evaluate the efficacy of trunk exercises added to conventional 

rehabilitation on functional outcomes. This study concluded that there is moderate 

evidence that the addition of specific trunk exercise to conventional early stroke 

rehabilitation significantly improve standing balance and mobility after stroke 

(Sorinola, Powis & White, 2014). Additional trunk exercises to regular physiotherapy 

improved trunk lateral flexion performance in sub-acute stroke patients (Verheyden et 

al., 2009). A randomized controlled trial of truncal exercises early after stroke 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Bae%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=24259843
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reported an improved balance ability and mobility (Saeys et al. 2008). A recent 

randomized control trial of additional trunk exercises along with conventional 

exercise program resulting significant effects on balance, functional condition and 

ambulation in early stage stroke patients (Buyukavci et al., 2016). Another pre-post 

design found that the aquatic and land-based trunk exercise program significantly 

improved walking speed and cycle, stance phase and stride length of the affected side 

and the symmetry index of the stance phase among stroke patients (Park et al., 2016). 

A pre-post test design study concluded that unstable surface trunk stabilization 

exercise improved the internal oblique and transversus abdominis muscles and 

balance ability (Yoo, Jeong & Lee, 2014). Trunk exercises performed on a physio ball 

resulted better trunk rotator control compared to similar exercises performed on a 

plinth but also have additional effects for the stepping balance performance in 

subjects with acute-stroke (Karthikbabu et al., 2011). Verheyden et al. (2009) 

demonstrated that 10 hours of additional task-specific trunk exercises performed on 

the physio plinth along with regular physiotherapy had a beneficial effect on the 

selective movement control of the lateral flexion in patients with subacute stroke. A 

pre-post design trial showed that administration of trunk rehabilitation in chronic 

stroke patients improved their balance performance and gait parameters (Karthikbabu 

et al., 2011).  

Another pre-post test design study concluded that trunk stability exercise using 

proprioceptive neuromuscular facilitation with changes in chair heights have 

significant changes in gait velocity, cadence, and stride length were observed on the 

affected side (Park & Moon, 2016).  
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CHAPTER III:                                     METHODOLOGY    

3.1 Study design 

The study was a quantitative evaluation of single blinded randomized clinical trial 

research design with baseline assessment, post-treatment assessment, two groups 

comparison. Classic experimental research finding out the causal relationship between 

independent and dependent variables and infer the findings for generalization (Depoy 

and Giltin, 2015). In fact, the study was an experiment between different subject 

designs. Physio ball trunk rehabilitation exercise along with conventional 

physiotherapy applied to the treatment group and physio bed trunk rehabilitation 

exercise along with conventional physiotherapy techniques applied to the control 

group. It was a single blinded study where the participants were blinded. A pretest 

before intervention and posttest after 16 sessions of intervention was administered 

with each subject of both groups to compare the functional improvement effects on 

trunk control and balance before and after the treatment. 

3.2Study Area 

The study was conducted from outpatient, neurology physiotherapy unit of the center 

for rehabilitation of the paralysed (CRP), Savar, and Dhaka 1343.  

3.3 Study period 

The duration of the study was 10 Months. This study was conducted from November 

2019 to September 2020.  
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Figure-1: Flow chart of the phases of Randomized Control Trial 

 

 

Assessed for eligibility (n=55) Enrollment 

Lost to follow-up (n=0) 

Discontinued intervention 

(n=0) 

Excluded (n=21) 

 Not meeting inclusion criteria 

(n=18) 

 Declined to participate (n=3) 

Randomized (n=34) 

 

Experimental group 

Allocated to intervention 

(n=17) 

 Received allocated 

intervention (n=17) 

 Did not receive 

allocated intervention 

(n=0) 

 

Lost to follow-up (n=0) 

Discontinued intervention 

(n=0) 

 

Analysed (n=17) Analysed (n=17) 

Allocation 

Follow-up 

Analysis 

Allocated to intervention 

(n=17) 

 Received allocated 

intervention (n=17) 

 Did not receive allocated 

intervention (n=0) 

Control group 
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3.4 Study Population 

The patient of the Hospital treated in Neurology Unit Outpatient of Physiotherapy 

Department. Patients was Diagnosed as Stroke. 

3.6 Sample size 

The patient who came to neurology unit of physiotherapy department, CRP, Savar 

from July 2020 to September 30, 2020 and who met the inclusion criteria was selected 

for the study. And total 34 participants met the criteria was included in the study. The 

participants who did not meet the inclusion criteria were excluded. Finally 34 

participants selected as sample for this study. Among them 17 participants were in 

group A (physio ball trunk exercise group) and 17 participants in group B (physio bed 

trunk exercise group). 

3.7 Sampling technique 

In the study, sample was select from Hospital participants who meet inclusion criteria 

within study time frame (01.07.20 to 30.09.20). Total 34 patients met the criteria and 

all are allocated into study. Through simple random sampling techniques patients 

were allocated into Physio ball exercise (group A) and Physio bed exercise (group B) 

according to a 1:1 ratio (See Figure 1). Thus, after randomization 17 patients were 

allocated into group A and 17 were allocated into group B. Sealed envelopes were 

used for randomization that was carried out by Neurological unit of Physiotherapy 

Department. 
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3.8 Inclusion criteria:  

Each center patients were requited from July 2020 to September, 2020 based on 

inclusion criteria.   

Subject selection from CRP: Subject was selected from outpatient Neurology unit, 

Physiotherapy Department, CRP at Savar, Dhaka. 

Male and female both were included: Both male and female who had stroke were 

included because Sherrington et al. (2016) showed that prevalence of male and female 

both are at high risk. 

Patients diagnosed as stroke: Both ischemic or hemorrhagic stroke patients based on 

MRI or CT scan findings were included because physiotherapy favors in both types  

of stroke case diagnosis (Winstein et al., 2016).  

Patient able to sit: Could be able to sit independently with their feet touching the 

ground for 30 seconds on a stable surface (Karthikbabu et al., 2011).  

Age range between 35 to 70 years: This age range was selected because most of the 

people suffering from stroke around the age range showed most vulnerable 

(Timmermans et al., 2014).  

Suffering from both acute and chronic stroke: Duration of stroke from within 1 

month up to above duration stroke cases was included (Van Criekinge et al., 2019; 

Karthikbabu et al., 2011).  
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3.9 Exclusion criteria 

Medically unstable patients, unstable cardiac disease (Kim, Jung & Lee, 2017). 

Patient who had cognitive problem (Morich &Wijck, 2012). 

Recurrent stroke history, neurological disease affecting balance other than stroke, 

musculoskeletal disorders affecting motor performance (Mishra et al., 2018). 

Participants who were unwilling to participate. 

Before taking part in study all participants were well informed about the aim and 

procedure of the training after randomly selection in group. 

3.9 Methods of Data Collection 

The researcher had taken data by using a close ended questionnaire, with face to face 

interview and assessing the patient, initial recording treatment and final recording. 

The patients were assessed and treated by a qualified Physiotherapist in the meantime 

the assessor had taken the pre-test data. The pre-test data were taken before starting 

intervention balance related information was measured by Berg balance scale (BBS); 

level of trunk impairment was measured by Trunk impairment scale (TIS). The 

researcher had given a verbal and practical training session about the treatment 

protocol towards 4 qualified physiotherapists before giving treatment to the patients. 

The total 4 weeks (4 days per week) treatment session was provided to each 

participant. After completing the 4 weeks of trunk rehabilitation exercise the post-test 

data were taken. Both pre-test and post-test data were collected by using a written 

questionnaire from (Appendix-E) which was formulated by the researcher. The 

questionnaire was formulated in both Bangla and English for better understanding. 
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3.10 Measurement Tools 

The interviewer was asked from the structured questionnaire which was designed to 

collect information on related. However, the questionnaire was comprised of socio 

demographic characteristics and background information like- name, sex, age, 

educational qualification, height, weight etc, and medical information like stroke 

types, duration, affected side, dominant side affected etc. Next section included items 

on balance related information by Berg balance scale (BBS). Final section included 

items on trunk impairments related information by Trunk Impairment Scale. 

3.10.1 Berg Balance Scale (BBS)  

The Berg balance scale is used to objectively determine a patient's ability (or 

inability) to safely balance during a series of predetermined tasks. It is a 14 item list 

with each item consisting of a five-point ordinal scale ranging from 0 to 4, with 0 

indicating the lowest level of function and 4 the highest level of function and takes 

approximately 20 minutes to complete. It does not include the assessment of gait. Test 

retest and interobserver reliability for the BBS total score Intraclass correlations (ICC) 

was 0.97 and 0.98, respectively (Downs, Marquez & Chiarelli, 2013). 

3.10.2 Trunk Impairment Scale (TIS) 

The Trunk Impairment Scale (TIS) is a tool to measure motor impairment of the trunk 

after stroke. The TIS evaluates static and dynamic sitting balance as well as co-

ordination of trunk movement.  The TIS has sufficient reliability, internal consistency 

and validity for use in clinical practice and stroke research. Test retest and 

interobserver reliability for the TIS total score Intraclass correlations (ICC) was 0.96 

and 0.99, respectively (Verheyden et al., 2004). 

https://www.physio-pedia.com/Balance
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3.11 Treatment regime 

Five physiotherapists who were expert in treatment of neurological patient were 

involved in treatment of patients. All the physiotherapists have the experience of more 

than two years in the aspect of neurological physiotherapy. Among them, three were 

male and two were female physiotherapist. An in-service training was arranged to 

share the information with practical demonstration regarding physio ball and physio 

bed trunk rehabilitation exercise including patient position, dose, rest interval and 

repetition of task with conventional physiotherapy. 

All the participants received standard stroke rehabilitation (Physiotherapy, 

Occupational therapy and Physiotherapy) at CRP in official time. Alongside with 

regular treatment sessions, a 30 min trunk intervention was provided, 4 Days per 

week, for four consecutive weeks for the trial.  

Assessments 

Participants who were blinded for the intervention had assessed the trunk control and 

balance before the start of the treatment, at the end based on outcome measures (see 

assessment instruments of Appendix E). 

Both group received exercise in individual session for 30 min, 4 days per week, for 4 

constructive weeks. 

Please see Appendix F and Appendix G for treatment protocol description. 
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3.12 Data Analysis 

Statistical analysis was performed by using statistical package for social science 

(SPSS) version 23. 

3.12.1Statistical test  

Statistical analysis refers to the well-defined organization and interpretations of the 

data by systemic and mathematical procedure and rules (De Poy and Gitlin, 2015).  

All Statistical analysis was performed by using statistical package for social science 

(SPSS) version 23.  Descriptive statistics for the pretest, posttests are presented. Chi- 

Square (χ
2
) tests were used to determine whether the groups (group A and group B) 

differed on age, sex, affected side, and time after CVA.  Mann-Whitney U-test was 

used for between group‟s analysis of balance and trunk impairment status. Within 

group analysis of balance and trunk impairment status was analyzed by Wilcoxon 

signed rank test (Hicks, 2009).  

Effect size index (d) was calculated for each of the outcome measures and its 

subscales/components using the formula (Xball–Xplinth)/SD, where X ball and Xbed 

are the physio ball and physio bed means, and SD is the common standard deviation.  

The change scores of within group comparison, between pre- and post intervention 

levels were the groups mean, standard deviation and mean rank. 

3.12.2Level of Significance  

To find out the significance of the study, the “p” value was calculated. The p values 

refer to the probability of the results for experimental study. The word probability 

refers to the accuracy of the findings. The level of significant was set at 95% 
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(p<0.05). A p value is called level of significance for an experiment and a p value of 

<0.05 was accepted as significant result for health service research. If the p value is 

equal or smaller than the significant level, the results are said to be significant (De 

Poy and Gitlin, 2015). 

3.13 Quality control and assurance 

Blinding of Patients: Allocation of patient to group A and group B by using sealed 

envelopes. 

Homogeneity: Both groups are homogenous regarding inclusion criteria and 

sociodemographic factors. 

Pilot trial: Researcher conducted a short pilot trial (7 days with 2 patients) before 

conducting the study for checking feasibility of the protocol and outcome measures. 

Questionnaire: The format of the questionnaire was purely structural, thus it enabled 

a definitive answer. The questionnaire was developed according to the literature 

search. Follow the international accepted questionnaire and peer reviewed for reliable 

questionnaire.  

Selection bias: The investigator tried to avoid selection bias through randomization 

and strictly maintained inclusion and exclusion criteria.  

3.14 Ethical consideration 

This experimental study includes clients, physiotherapists, other staff members and 

resources for better outcome. All participants‟ information was kept confidential. The 

participants had the right to withdraw from treatment anytime. 

Ethical issues were followed as described by World Health Organization (WHO) and 

Bangladesh Medical and Research council (BMRC). At first to conduct study, the 
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formal research project proposal was submitted to Bangladesh Health Professions 

Institute Institutional Review Board (IRB) (Appendix II). After got permission for 

data collection data were obtained from Savar branches of CRP. All data and 

assessment files were stored in strict secure and maintained confidentiality (Appendix 

III).  
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CHAPTER IV:             RESULT 

After randomization between, targeted 17 patients were assigned to treatment group 

(n=17) and control group (n=17) (Figure 1). There is no drop out among both groups 

during post assessment. The dropout rate is very lower then hypothesized.  

Table 1: Baseline characteristics patient 

   p < .05; a=x
2
 test, b=U test 

 

At baseline characteristics (Table 1) there is no statistically significant difference 

(p>.05) between the experimental group and control group on the assessed 

demographic characters (age, sex) and participants stroke characteristics (onset of 

stroke, affected side, dominant side). 

 

Characteristics  Physio ball trunk 

exercise group(A) 

 (n=17) 

Physio bed trunk 

exercise group(B) 

(n=17) 

p value 

(χ
2
, U) 

 

Age, mean (SD), y 

 
53.88 (10.452) 

 
55.82 (9.009) 

 

0.691
a  

 

Gender, n (%) -Male 

                         -Female 

 
14(82.4) 

3 (17.6) 

 
13(70.6) 

4(29.4) 

 

.633
a 
 

 

Affected body side, n (%) 

- Left 

-Right 

 
 

10(58.8) 

7(41.2) 

 
 

8(47.1) 

9(52.9) 

 

 

.732 
a 

 

Dominant side affected, n (%) 
 

9(52.9) 

 

10(58.8) 
 

1.0
a 

 

Onset of stroke, n (%) – Acute 

                                       Chronic 

 

7(41.2) 

10(58.8) 

 

6 (35.3) 

11(64.7) 

 

 

1 .0
a 

Outcome Measures-BBS 

                                  TIS 

20(11) 

10(3) 
                21(10) 

11(3)                                                          
.986b 

.781b
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Table 1 described that mean age of physio ball exercise group was 53.88(10.452) and 

Physio bed trunk exercise group mean age was 55.82 (9.009). In chi-square test, it 

was found that there is no statistical significance (p>.05) age difference found in pre- 

assessment of both groups. Besides, in physio ball exercise among 17 participants, 

14(82.4%) were male and 3 (17.6%) participants were female. While 13(70.6) 

participants were male, and 4(29.4) participants were female in physio bed exercise 

group. In chi-square test both group showed there is no significant (p>.05) difference 

in their gender (Table 1). In Table 1, it was found that before treatment, both group 

has no significant (p>.05) difference in affected body side (physio ball exercise 

group:Rt-10(58.8%) and Lt-7(41.2%); Physio bed exercise group Rt- 8(48.7%) and 

Lt-9( 52.9%). Above table 1 also showed that both groups have no statistically 

significant difference (p>.05) in dominant side affected category after stroke (Physio 

ball exercise group: 52.9% and Physio bed exercise group: 58.8%). Besides, before 

intervention in chi-square test both groups have no significant difference (p>.05) at 

onset of stroke characteristics. In physio ball exercise group among 17 participants 7 

participants were in acute stage of stroke and 10 participants were in chronic stage of 

stroke. While in physio bed exercise group, among 17 participants 6 participants were 

in acute stage and 11 participants were in chronic stage.  

In terms of before treatment evaluation or pre assessment (Table 1), Mann-Whitney U 

test revealed that there is no statistically significant difference (p>.05) between both 

groups in terms of outcome measures: Trunk Impairment Scale (p=.781) and Berg 

Balance Scale (p=.986). 
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Berg Balance Scale (BBS) 

p< .05 

 

Table 2: Within group Comparison among outcome measures of BBS 
 

 

  
Group A (Physio ball) Group B (Physio bed) 

  

  

n=17 

 

n=17 

 

Outcome 

Variable 

Before Rx 

(T1) 

After Rx 

(T2) 

T1- T2 

(Before Rx 

-After Rx) 

Before Rx 

(T1) 

After Rx 

(T2) 

T1- T2 

(Before Rx-

Follow up) 

Median Median p (Z-score) Median Median p (Z-score) 

 Berg Balance 

Scale (BBS) 

 

22 

 

40 .000 (-3.63) 

 

22 

 

38 .000 (-3.62) 

1. Sit to stand 3 3 .004 (-2.86) 2 3 .001 (3.17) 

2. Standing 
unsupported 

3 4 .001 (-3.22) 2 4 .024 (-2.2) 

3. Sitting 

unsupported 
3 4 .004 (-2.88) 4 4 .009 (-2.5) 

4. Standing to 

sitting 
3 3 .000 (-1.2) 3 3 .001 (-3.6) 

5.Transfer 2 4 .000 (-3.4) 2 3 .000 (-3.5) 

6. Standing 

unsupported with 

eyes closed 

1 3 .000 (-3.7) 1 3 .000 (-3.8) 

7. Standing 

unsupported with 
feet together 

1 3 .000 (-3.2) 1 2 .000 (-3.2) 

8.  Reaching 

forward in 

standing 

1 3 .000 (-3.4) 1 3 .000 (-3.5) 

9. Pick up objects 

from the floor 

while standing 

1 2 .000 (-3.3) 1 2 .000 (-3.6) 

10. Turning look 

behind over left 

and right 

shoulders in 
standing 

1 3 .001 (-3.5) 1 3 .000 (-3.6) 

11. Turns 360 

degree 
0 3 .000 (-3.2) 2 3 .000 (-3.5) 

12. Place 

alternate foot on 

step 

1 3 .000 (-3.5) 1 3 .000 (-3.7) 

13. Standing 

unsupported one 

foot in front 

1 2 .000 (-3.5) 1 2 .000 (-3.8) 

14. Standing on 

one leg 
1 1 .005 (-2.8) 0 1 .008 (-2.6) 
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In BBS scale, A Wilcoxon signed-rank test showed that after intervention,16 

constructive session elicits a statistically significant change in individuals with both 

physio ball exercise group (Z = -3.63, p = 0.000) and physio bed exercise group (Z = -

3.62, p = 0.000) (Table 2). Indeed, after treatment total median Score rating was 

higher in physio ball group (median: 40) than physio bed exercise group (median: 38) 

in Table 2. Individual section of BBS scale also revealed statistically significant 

(p<.05) difference within group and physio ball exercise with higher median score 

than physio bed exercise group in every section of Berg Balance Scale (Table 2). In 

sit to stand category, Wilcoxon Signed-Ranks test indicated that after treatment both 

physio ball exercise group (p=0.004, Z = -2.86) and physio bed exercise group 

(p=.001, Z= -3.17) had been improve. However, after treatments median score rate of 

physio ball exercise is higher than physio bed group (Table 2). Furthermore, 

Wilcoxon Signed-Rank test proved that after treatment both group improved 

significantly (p<.05) in categories like  standing unsupported, standing to sitting, 

sitting unsupported, transfer, standing unsupported with eyes closed, standing 

unsupported with feet together, reaching forward in standing, pick up objects from the 

floor while standing, turning look behind over left and right shoulders in standing, 

turning look behind over left and right shoulders in standing, turning look behind over 

left and right shoulders in standing, turns 360 degree, place alternate foot on step, 

standing unsupported one foot in front and Standing on one leg. Indeed, after 

intervention physio ball group participants has higher median score in every category 

of BBS than physio bed exercise group (Table 2).  

However, Table 3 showed after treatment both groups had no statistically significant 

difference (p<.05) in total score of BBS. 
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Table 3: Between group comparison among BBS 

 

 

Pretest (n=17) Post test (n=17) 

Mean Rank Mean Rank 

Group A Group B 
p value (U-score) 

 
Group A Group B 

p value (U-score) 

 

 

BBS 

 

17 17 .986 (145) 19 15 .326 (108) 

1. Sit to stand 19.24 15.76 .288 (155) 20.12 14.88 .047 (100) 
2. Standing unsupported 18.15 16.85 .696 (113) 17.85 17.15 .780 (138) 

3. Sitting unsupported 15.68 19.32 .240 (113) 17.50 17.50 1.00 (144) 

4. Standing to sitting 17.35 17.65 .923 (142) 19.32 15.68 .107 (113) 
5.Transfer 17.62 17.38 .941 (142) 21.71 13.29 .004 (73) 

6. Standing unsupported 

with eyes closed 
17.29 17.71 .889 (144) 19.26 15.74 .266 (114) 

7. Standing unsupported 

with feet together 
17.00 18.00 .755 (136) 18.94 16.06 .378 (120) 

8.  Reaching forward in 

standing 
16.94 18.06 .731 (131) 19.68 15.32 .176 (106) 

9. Pick up objects from the 

floor while standing 
16.79 18.21 .651 (132) 18.62 16.38 .490 (125) 

10. Turning look behind 
over left and right shoulders 

in standing 

17.29 17.71 .900 (141) 18.24 16.76 .591 (132) 

11. Turns 360 degree 14.41 20.59 .053 (92) 17.41 17.59 .956 (143) 
12. Place alternate foot on 

step 
17.26 17.74 .881 (140) 17.94 17.06 .786 (137) 

13. Standing unsupported 

one foot in front 
17.79 17.21 .885 (139) 18.65 16.35 .481 (125) 

14. Standing on one leg 19.79 15.21 .122 (105) 19.76 15.24 .193 (106) 

p <.005       
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From this Table 3 data, Mann-Whitney U test result illustrate that after intervention 

total BBS score in the physio ball group was not significantly higher than the physio 

bed group (U = 108, p = .326). However, in individual section of BBS scale, 

participant‟s sit to stand was increased significantly (U= 100, p= .047) in physio ball 

exercise (Table 3). Besides, transfer skill also significantly increased (U= 73, p= .004) 

after physio ball exercise in comparison to physio bed exercise group participants 

(Table 3). In addition, Physio ball exercise group showed higher mean rank changes 

(pre test mean rank: 17; post test mean rank: 19) than control group (pre test mean 

rank: 17; post test mean rank: 15) in total score of BBS (Table 3). Furthermore,  

between group comparison after treatment physio ball exercise did not show 

significant difference (p>.05) in categories like  standing unsupported, standing to 

sitting, sitting unsupported, transfer, standing unsupported with eyes closed, standing 

unsupported with feet together, reaching forward in standing, pick up objects from the 

floor while standing, turning look behind over left and right shoulders in standing, 

turning look behind over left and right shoulders in standing, turning look behind over 

left and right shoulders in standing, turns 360 degree, place alternate foot on step, 

standing unsupported one foot in front and Standing on one leg. However, based on 

mean rank data of Table 3, after intervention physio ball group participants has higher 

mean rank in every categories of BBS than physio bed exercise group. 
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Figure 2: Mean Rank of BBS 

Despite this, figure 2 also shows physio ball exercise group showed relatively higher 

mean rank than physio bed exercise group in total score of BBS.  

Above results of BBS indicate intervention has effects on both groups, especially 

intervention for group A (physio ball exercise) were more effective than Group B 

(physio bed exercise). Therefore, null hypothesis is rejected in section trunk control 

and functional balance (sit to stand and transfer) and overall result reveled that physio 

ball exercise group has higher improvement with statistical significance and higher 

mean rank change after treatment. 
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Trunk Impairment Scale (TIS)   

Within group comparison, Wilcoxon signed rank test illustrated that TIS score 

improved significantly (p <.005) in both groups when comparing before and after 

physio ball exercise (Z= -3.7, p=.000) intervention and Physio bed exercise group (Z= 

-3.7, p=.000) intervention (Table 4).  

Table 4: Within group Comparison among outcome measures of TIS 

p< .05 

Table 4 also revealed that categories of TIS like static balance, dynamic balance and 

coordination were increased significantly (p<.05) after physio ball and physio bed 

exercise program. However, after treatment within group comparison physio ball 

exercise group showed higher changes in median scores than physio bed exercise 

program in all categories of TIS (Table 4).   

The within-group score changed (2) on the static sitting balance subscale of the Trunk 

Impairment Scale suggests a 30% improvement for the physio ball exercise group in 

  Group A (Physio ball) Group B (Physio bed) 

  

  

n=17 

 

              n=17 

 

Outcome 

Variable 

Before 

Rx (T1) 

After Rx 

(T2) 

T1- T2 

 (Before Rx 

-After Rx) 

Before 

Rx (T1) 

After 

Rx (T2) 

   T1- T2 

(Before Rx-

Follow up) 

Median Median      p (Z-score) Median  Median       p (Z-score) 

Trunk 

Impairment 

Scale (TIS) 

11 20 .000 (-3.7) 11 17 .000 (-3.7) 

Static Sitting 

Balance (0-
7) 

5 7  .000 (-3.4) 5 6 .000 (-3.6) 

Dynamic 

Sitting 
Balance (0-

10)  

4 8 .000 (-3.5) 4 6 .000 (-3.4) 

Coordination 

(0-6) 
2 5 .000 (-3.2) 2 5 .000 (-3.4) 
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the post-intervention phase (Table 4). While physio bed group score shows 15% 

improvement after treatment.  

In terms of subscale dynamic sitting balance both groups improve after treatment but 

physio ball group score changed (4) and showed 40% where physio bed exercise 

score changed (2) and showed 20% improvement (Table 4).  Besides, subscale 

coordination score changes (3) and shows 50% improvement in both physio ball 

exercise group and physio bed exercise group respectively (Table 4).  
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Table 5: Between group comparison among outcome measures of TIS 

 

 

 

 

 

 

 

 

Pretest (n=17) Post test (n=17) 

Mean Rank Mean Rank 

Group A Group B 
 p value (U-score) 

 
Group A  Group B 

p value (U-score) 

 

TIS 17 17 .781 (152) 23 12 .002 (54) 

Static Sitting Balance 

(0-7) 
17 17 .781 (137) 22 13 .001 (71) 

Dynamic Sitting 

Balance (0-10) 
16 19 .271 (177) 24 10 .000 (32) 

Coordination (0-6) 13 21 .001 (71) 23 11 .041 (73) 

 p <.005       
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The result of Between group comparison (Mann-Whitney U test) illustrated that group 

differences is statistically significant (p<.05) in TIS scale and participant of physio 

ball exercise group indicates significant progress (U=54, p=.002) than physio ball 

exercise group after treatment with the changes of mean rank score from pre treatment 

to post treatment (Group A: 17 to 23 versus Group B: 17 to 12) (Table 5). 

Furthermore, the change score of within and between-group comparison for the three 

subscale of the Trunk Impairment Scale favors the physio ball group, the change 

being of the highest possible score with statistical significance (p<0.005). Thus, 

indicate physio ball group has higher improvement and between group comparison 

physio ball group shows statistically significant (p<.05) improvement in static sitting 

balance (U=71, p=.001), dynamic sitting balance (U=32, p=.000) and coordination (U 

=73, p=.041) (Table 5).  In following Figure 3, physio ball exercise group also shows 

significant mean rank changes after treatment in comparison to physio bed exercise 

group.  
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 Figure 3: Mean Rank of TIS  

 

Therefore, it concludes that treatment has statistically significant (p<.05) effect on 

TIS score and based on mean rank score difference physio ball trunk exercise has 

more progress than physio bed trunk exercise. Thus, mean null hypothesis on 

equivalence of mean is rejected. Based on all statistical test conclude that both groups 
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had improvement in trunk rehabilitation, but physio ball exercise group had higher 

improvement then physio bed exercise group. 

Besides, the effect size index calculated (Cohen d) for all the outcome measures are 

listed below: for total Trunk Impairment Scale (.6); Berg Balance Scale (.2). Here the 

effect for TIS size is 0.6 which means physio ball exercise has larger treatment effect 

in trunk rehabilitation according to Cohen‟s classification {0.1: small effect, 0.3: 

moderate effect and 0.5 and above: large effect}(Portney & Watkins, 2000). However, 

in BBS effect size is .2, thus indicate physio ball treatment has smaller effect in 

balance recovery after stroke. 
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CHAPTER V:           DISCUSSSION 

The aim of the study was to examine whether task-specific trunk exercises performed 

on the physio ball are more beneficial than similar exercises performed on the 

physiotherapy bed. The study results showed that trunk exercises performed on the 

physio ball are more effective than those on the physiotherapy bed for improving 

trunk controlled and the coordination, which measured by Trunk Impairment Scale, 

respectively. Furthermore, the experimental (physio ball) group showed greater 

improvement (changes in mean rank) in functional balance (sit to stand and transfer 

skill), particularly with trunk rehabilitation. The overall effect size observed in the 

study is in favor of the phsio ball exercise group. To the best of our knowledge, this 

study is the first of its kind using a physio ball, the dynamic treatment instrument for 

trunk rehabilitation in patients with acute and chronic stroke in Bangladesh. The 

treatment techniques incorporated in our study were based on the task-specific system 

and ecological motor control theory. Task-specific trunk exercises practiced in a 

challenging environmental field (i.e. a stable as against an unstable surface) provided 

a gradual biomechanical demand on the trunk muscles. The trunk control 

improvement was quite impressive in our study, suggesting better trunk muscle 

activity due to destabilizing forces while exercises were performed on the physio ball. 

The effect size index (.6) observed in the total Trunk Impairment Scale supports for 

trunk exercises performed on the physio ball indicated an appreciable improvement 

and shows statistically significant outcome in comparison to physio bed exercise 

program.  In 2020, a systematic review by Ravichandran et al. shows that physio ball 

exercise has greater effect on improving trunk controlled and balance after stroke and 

Physio ball is commonly used among healthy subjects in performing trunk exercises 
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with greater treatment effect (2.23).  Finding of this systematic review match with the 

current study, where study result shows that physio ball exercise program improve 

trunk rehabilitation and functional balance, particularly in sit to stand and transfer 

skill among participants after stroke. In terms of treatment effect current study shows 

higher treatment effect (.06) of physio-ball exercise in trunk control. The study 

by Viswaja et al. (2015) with the largest treatment effect (2.86), physio ball 

intervention had statistically significant (p<.05) improvement in trunk rehabilitation. 

Current study finding also shows physio ball exercise has significant improvement 

(p<.05) in trunk rehabilitation. Another systematic review by Cabanas-Valdes et al. 

(2013) showed physio ball exercise improve trunk control and functional balance after 

stroke in Trunk Impairment Scale (TIS) and Berg Balance Scale (BBS). This study 

also revealed physio ball exercise has greater impact than bed exercise on stroke 

rehabilitation. This systematic reviews finding match with current study finding of 

improvement of trunk control, however in term of functional balance current study 

shows statistical significant improvement in sit to stand and transfer skill. Though, in 

term of mean rank changes physio ball exercise shows higher changes in mean rank in 

ever aspect of Berg Balance Scale. In 2018, a systematic review by Van Criekinge et 

al. investigate that trunk rehabilitation using unstable support surfaces like physio ball 

is effective than to stable support surfaces (physio bed), on static and dynamic sitting 

balance after stroke. This study finding favors the result of current study. The current 

study reveled physio ball exercise has statically significant (p<.05) in static and 

dynamic siting balance. 

A study on electromyography analysis observed that the anticipatory postural 

adjustment of trunk muscles activity is impaired in patients with stroke (Dickstein et 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7463064/#b31-jer-16-4-313
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al., 2004). Furthermore, there was a reduced recruitment of high threshold motor units 

of trunk muscles after stroke (Chakraborty & Shende, 2016). These are, in fact, 

essential for reactive postural adjustments during external perturbation (Ko et al., 

2016). The possible reason for better trunk control improvement in the physio ball 

exercise group (current study) may be that the movement of the physio ball beneath 

the patients provides a postural perturbation in a gravitational field to which the trunk 

muscles respond reactively in order to maintain the desired postural stability. In 

addition, A study by Yoo et al. in 2014 reveled that physio ball is unstable device 

presently permeates the fitness and rehabilitation environment. Especially, physio ball 

exercise for trunk increases the need for force output from trunk muscles to provide 

adequate stability and balance. Another study by Verheyden et al. (2011) found that 

10 hours of additional trunk exercises along with regular physiotherapy improved the 

lateral flexion of trunk in patients with subacute stroke. In current study it was 

observed that median changes pre test 11 to 20 in post test and that indicate trunk 

recovery score median increase 74% to 87% due to physio ball treatment in 

comparison between the two interventions (trunk exercises on the physio ball vs. 

those on the physio bed), which may be compared with the observed mean changes 

30% to 55% in experimental group (trunk exercise on physio ball exercise as against 

regular physiotherapy) in the study done by Verheyden et al. (2006). Although the 

change score between the groups was slightly lower in current study than indicated by 

earlier trunk research, a greater improvement was observed in physio ball group (i.e. 

those who performed trunk exercises on the physio ball) than the improvement (3.47) 

observed in the experimental group (i.e. those who performed trunk exercises on the 

plinth) of the study undertaken by Verheyden et al. Besides, in 2011 a study by 

Karthikbabu et al. shows that within group and between group comparison of physio 
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ball exercise shows higher statistically significant improvement in TIS. In a contrast, 

current study also shows similar result in terms physio ball exercise. In present study, 

subscale of TIS static sitting balance, dynamic sitting balance and coordination shows 

significant improvement and thus also supported by Karthik et al. (2011) findings. 

Karthikbabu et al. (2011)  also reported that the trunk exercise using a physio-ball was 

improved with a 41% improvement in the TIS dynamic category, compared to using a 

plinth among acute stroke patients. Current study showed 40% improvement in TIS 

dynamic category. Which means current study showed almost similar outcome in case 

of dynamic sitting balance category to the findings of Karthikbabu et al. (2011). 

Therefore, present study favor above mentioned study in terms of trunk exercise 

regime performed on the physio ball. Furthermore, the better weight shift ability 

towards the hemiplegic side is essential for coordination of the trunk, particularly for 

the lower trunk rotation (An & Park, 2017). Clinical observation also suggests that the 

rotation of the lower part of the trunk is more difficult for stroke patients and thus 

impact on balance. A study by Jung et al. (2014) found that training the patient in the 

awareness of trunk position could improve weight symmetry in sitting after the early 

phase of the stroke as well as balance. The probable reason for the significant trunk 

rotation improvement may be the improved weight shift ability with the physio ball 

training. Furthermore, the trunk training performed on the plinth involves the same 

exercises as physio ball training, but the inadequacy of plinth training acting on 

coordination would only be due to lack of postural perturbation. Another finding of 

this current study was that trunk exercises performed on the physio ball had a carry-

over small effect (.2) in improving functional balance. However, physio ball exercise 

has greater mean rank changes within group pre test to post test (22 to 40) score of 

BBS. In a contrast, between group comparison physio ball exercise only shows 

http://www.jkspm.org/journal/view.html?uid=692&page=&pn=mostread&sort=publish_Date%20DESC&spage=&vmd=Full#B15
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statistical significant (p<.05) improvement of participants sit to stand and transfer 

ability of participants in comparison to physio bed exercise group while rest of the 

subsection did not reveal any statistically significant difference in comparison to 

physio bed treatment group. However, physio ball exercise group has higher mean 

rank (18) than physio bed exercise group (mean rank 16). A study by kilinc et al. 

(2016) showed that physio ball exercise improves trunk control and functional 

balance of stroke patients in comparison with traditional physiotherapy trunk control 

exercise group. Kilinc et al. (2016) also showed that physio ball exercise group has 

statistically significant (p<.05) improvement in subcategory of BBS and TIS scale. 

This finding shows similarity with current study in terms of TIS. However, in terms of 

BBS scale there is dissimilarity found in subcategory of BBS scale except sit to stand 

and transfer ability. In addition, Karthikbabu et al. (2011) shows physio ball exercise 

has greater effect size (2.1) than plinth trunk-controlled exercise effect size (.1) in 

BBS scale, whether current study shows smaller effect (.2) of physio ball exercise in 

BBS score. However, in present study, within group comparison both physio bed 

group and physio ball showed improvement in BBS after treatment and physio bed 

exercise group has lower mean score than physio bed exercise. Physio ball exercise 

also showed higher mean rank changes in between group comparison. In 2017 An and 

Park also found that Trunk training exercises, performed with unstable surface like 

physio ball, could be a good rehabilitation strategy for improving sit to stand and 

transfer ability in BBS scale after stroke. Their finding approves current study result 

of improving functional balance (sit to stand and transfer ability) after physio ball 

exercises. Moreover, there is strong evidence in the stroke literatures that trunk 

performance is an important predictor of functional outcomes for balance, 

coordination and trunk control (Verheyden et al., 2009). As a result, the trunk exercise 

http://www.jkspm.org/journal/view.html?uid=692&page=&pn=mostread&sort=publish_Date%20DESC&spage=&vmd=Full#B34
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on physio ball could have more intensive effects of treatment than the general physio 

bed exercise since it consists of unsupported surface training specialized by the 

individuals‟ needs (An & Park, 2017). In this present study, the effectiveness of the 

physio ball exercise was detected as applicable treatment continuum for improving 

functional balance, and trunk control of the participants. 
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CHAPTER VI:                                                 LIMITATIONS  

The study finding warrant caution when interpreting and generalizing the observed 

trunk control and functional balance improvement in both acute and chronic stroke 

patients.  

First, the study had a limited number of stroke patients recruited from a single 

geographical location. Therefore, future multicentre trials with a larger number of 

patients are needed to confirm our study results.  

Second, there was a lack of follow-up of patients to find out if improvement 

was carried over.  

Third, the functional status of the patients was not assessed following 

intervention. Future studies should assess the long-term effects of trunk rehabilitation 

on the level of falls self-efficacy and of re-integration into the community of patients 

with stroke.  

Fourth, researcher has taken help from one assessor for data collection 

purpose, it may vary result. Data was collected from one clinical setting CRP Savar, it 

can influence the result. Sometimes treatment sessions were interrupted due to public 

holiday mistaken in appointment schedule may interrupt the result. 
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CHAPTER VII:  CONCLUSION & RECOMMENDATION  

7.1 Conclusions  

Post stroke subjects present with difficulties of reduced functional mobility and 

balance. Trunk impairment is common among stroke subjects which hinder the 

performance of upper and lower limb. In poststroke rehabilitation limbs are provided 

much attention than the trunk. Trunk function has been identified as an important 

early predictor of functional outcome after stroke. However, trunk-controlled exercise 

is neglected than other areas of stroke rehabilitation and fewer researches had been 

found regarding trunk rehabilitation. Trunk function is one of the vital components of 

the post stroke balance, mobility and functional rehabilitation protocol. It helped in 

improving balance, mobility and functional outcome of patients with stroke. It 

encouraged the patients to willing participate in the treatment session and 

dramatically outcome can be observed through postural change. Physio ball is 

commonly used among healthy subjects in performing trunk exercises to improve 

trunk control and functional balance. Besides effects of trunk exercises performed on 

physio ball helps in trunk muscle activation, functional balance, postural control, and 

gait speed in stroke patients. The result of the present study has shown that the 

effectiveness of physio ball exercises for trunk rehabilitation is superior to the 

physiotherapy bed exercise. Considering the final assessment, the all the variable of 

trunk controlled and balanced has been improved in both groups, but physio ball 

group shows higher improvement. From this study it may conclude that both physio 

bed exercise group and physio ball exercise group have improvement after 

intervention in TIS and BBS scale. However, Physio ball exercise showed higher 
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improvement in trunk performance and functional balance among the subjects with 

stroke. 

7.2 Recommendation  

Some further steps that might be taken for future research. A double blinded 

randomized clinical trial is recommended with large sample size. And the researcher 

recommended the following things will cover future research. Regarding this area 

functional outcome and gait analysis tools should be included. Follow up session 

should be involved in future studies. Although this study presumed better trunk 

muscle activity with selective trunk muscle training on a physio ball, it was not 

studied using surface electromyography (sEMG). Analyzing the efficacy of a similar 

rehabilitation program on trunk muscle activity by means of sEMG may be the choice 

for future research. 
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Appendix- D 

঳ম্মতত঩ত্র 

অ঳঳ারাভুঅরাআকুভ। 

অতভ পারুক আফনন ঳ানদক এভ এ঳ ত঳ ককাস্ এয জনয এআ গনফলনা ঩তযচারনা কযতি। তপতজওনথযাত঩ 

গনফলনায ত঱নযানাভ "ক঴তভনেতজক করাক কযাগীনদয ভনধয ট্রাঙ্ক কনরার এফং ফযানরনেয উন্নততয জনয তপতজও 

ফর এফং তপতজও কফড ফযাযানভয কামযকাতযতা তুরনাকযন: একতি কযন্ডভাআজড তিতনকযার ট্রাযার"। এআ 

গনফলনা দ্বাযা অতভ করাক কযাগীনদয জনয তপতজও ফর এফং তপতজও কফড ফযাযানভয ভাধযনভ ট্রাঙ্ক কনরার 

ফযাযাভ ঳ম্পতকযত প্রবাফ঳ভূ঴ জাননত চাআ। এখন অতভ ক঴তভনেতজক করাক কযাগীনদয  অথয঳াভাতজক, 

বায঳াভয এফং করাকজতনত ট্রাঙ্ক এয ক্ষযক্ষততয প্রবাফ ঳ম্পতকযত তথয ঳ংগ্রন঴য জনয তকিু প্রশ্ন কযনত ঴নফ। 

এনত প্রায ৪০-৪৫ তভতনি ঳ভয রাগনফ। 

অতভ অ঩নানক জানানত চাআ কম এতি ঳মূ্পণযরূন঩ একানডতভক গনফলণা এফং ঄নয ককাননা উনেন঱য ফযফ঴ায 

কযা ঴নফ না। গনফলণায অ঩নায ঄ং঱গ্র঴নণয করাক কযাগীনদয অ঩নায ফতযভান ফা বতফলযৎ তচতকৎ঳ায 

গুরুত্ব঩ূণয প্রবাফ কপরনফ। অ঩নায দ্বাযা ঳যফযাত঴ত ঳ভস্ত তনথযয কগা঩নীযতা যক্ষা কযা ঴নফ এফং ককানও 

প্রততনফদন ফা প্রকা঱নায কক্ষনত্র এতি  তথয উৎন঳য  কগা঩নীযতা ফজায তনতিত কযা ঴নফ। 

এআ গনফলণায অ঩নায ঄ং঱গ্র঴ণতি কেচ্ছাভূরক এফং অ঩তন ককানও কনততফাচক ঩তযণতত িাডাআ এআ 

গনফলণায কম ককান ঳ভয তননজনক প্রতযা঴ায কযনত ঩ানযন। অ঩তন এভন ককানও তনতদযষ্ট প্রনশ্নয উত্তয না 

কদওযায ঄তধকাযও ঩ানফন মা অ঩তন ঩িন্দ কনযন না ফা ঳াক্ষাৎকানয উত্তয তদনত চান না। 

মতদ অ঩নায ঄ং঱গ্র঴ণকাযী ত঴঳ানফ গনফলণা ফা অ঩নায ঄তধকায ঳ম্পনকয ককান প্রশ্ন থানক, অ঩তন অভায 

এফং / ঄থফা অভায গনফলণায ঳ু঩াযবাআজায কভা঴াম্মদ অননাযায ক঴ান঳ন, ঳঴কাযী ঄ধযা঩ক এফং ক঴ড ঄ফ 

তপতজওনথযাত঩ তফএআচত঩অআ, ত঳অযত঩, ঳াবায, ঢাকা এয ঳ানথ কমাগানমাগ কযনত ঩ানযন।  

  

অতভ শুরু কযায অনগ অ঩নায ককান প্রশ্ন অনি? তাআ ঳াক্ষাৎকানয এতগনয কমনত অ঩নায ঳ম্মতত 
অনি? 

঴যাাঁ না ঴যাাঁ না 

োক্ষয এফং ঄ং঱গ্র঴ণকাযীয তাতযখ ______________________________ 

োক্ষযকাযী এফং ঳াক্ষাতকানযয তাতযখ _____________________________ 

োক্ষয এফং তপতজওনথযাত঩নেয তাতযখ ____________________________ 
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CONSENT STATEMENT (English) 
Assalamualaikum,  

I am Faruq Ibn Sadeq conducting this thesis for M.Sc. in Physiotherapy program titled 

“Compare the Effectiveness of Physio Ball and Plinth Trunk Exercices for 

Improving Trunk Control and Balance among Hemiplegic Stroke Patients: A 

Randomized Controlled Trial”. By this I would like to find out the effect of trunk 

control exercise through physio ball and plinth trunk control exercise for stroke 

patients. Now I need to ask some information regarding sociodemographic, balance 

and trunk impairment related question. This will take approximately 20-30 minutes.  

I would like to inform you that this is a purely academic study and will not be used 

for any other purpose. Your participation in the research will have no impact on your 

present or future treatment in this area. All information provided by you will be 

treated as confidential and in the event of any report or publication it will be ensured 

that the source of information remains anonymous.  

Your participation in this study is voluntary and you may withdraw yourself at any 

time during this study without any negative consequences. You also have the right not 

to answer a particular question that you don’t like or do not want to answer during 

interview.  

If you have any query about the study or your right as a participant, you may contact 

with me and/or my research supervisor, Nasirul Islam, Associate Professor, 

Department of Physiotherapy, BHPI, CRP, Savar, Dhaka.  

Do you have any questions before I start?  

 

 

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

  

 

Signature and date of the Participant ______________________________  

Signature and date of the Interviewer _____________________________  

Signature and date of the Physiotherapist ____________________________ 

 

 

Yes  No 

Yes  No 
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Appendix- E 

ককাড নং  

প্রশ্ন঩ত্র 

঄ং঱- ১ ফযাতিগত তথযঃ 

কযাগীয নাভ 

ফতযভান তিকানা       স্থাতয তিকানা  

কভাফাআর নাভাযঃ ১। 

  ২।  

঄ং঱- ২ অথয঳াভাতজক তথযঃ 

কযাগীয অআতডঃ 

঩যীক্ষনণয তাতযখঃ 

ক঳যা ঳তিক উত্তয ফাভ ঩া঱ ফানে তিক (√) তচহ্ন তদন 

প্রশ্ন ঳ংখযা  প্রশ্ন / তথয 

 

঄ং঱গ্র঴ণকাযী প্রতততিযা  ককাড 
নং. 

১.১ ফয঳ (ফিনয):  ………..ফিয  

১.২ তরঙ্গ  ঩ুরুল 

 ভত঴রা 

০১ 

০২ 

১.৩ ওজন  ............... ........... ককতজ   

১.৪ বফফাত঴ক ঄ফস্থা  

 

 তফফাত঴ত 

 ঄তফফাত঴ত  

 তফফা঴ তফতচ্ছন্ন  

 তফধফা / তফপ্নততক 

০১ 

০২ 

০৩ 

০৪ 
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১.৫ ত঱ক্ষাগত ঄ফস্থা 

 

 ঄ত঱তক্ষত 

 ত঱তক্ষত 

 প্রাথতভক  

 ভাধযতভক সু্কর ঳াতিযতপনকি (এ঳এ঳ত঳)  

 উচ্চ ভাধযতভক ঳াতিযতপনকি (এআচএ঳ত঳)  

 স্নাতক  

 স্নাতনকাত্তয ফা উ঩নয  

 ঄নযানয (তনতদযষ্ট করুন)........................।  

০১ 

০২ 

০৩ 

০৪ 

০৫ 

০৬ 

০৭ 

০৮ 

 

১.৬ 

ফ঳ফা঳কাযী 

এরাকা   

 গ্রাভীণ ঩তযনফ঱ 

 ঱঴য ঄ঞ্চর 

 ঩া঴াতড ঄ঞ্চর 

০১ 

০২ 

০৩ 

 

 

 

১.৭ 

ক঩঱া 

 

 

 

 চাকুযীজীফী  

 ফযফ঳াযী  

 গৃত঴নী  

 ত঱ক্ষাথযী  

 ত঱ক্ষকতা  

 শ্রভজীফী  

 কৃলক  

 ঄নযানয ........................।  

০১ 

০২ 

০৩ 

০৪ 

০৫ 

০৬ 

০৭ 

০৮ 

১.৮ ঩াতযফানযয ধযন   একক ঩তযফায 

 কমৌথ ঩তযফায 

০১ 

০২ 

১.৯ ঩ত্নীয ঳ংখযা ……………………  

১.১০ প্রথভফায করাক   ঴যাাঁ  ০১ 
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 না ০২ 

১.১১ করানকয ধযন   আতস্কতভক   

 ক঴ভানযতজক 

০১ 

০২ 

১.১২ ঩ক্ষাগাত 

অিান্ত ঱যীনযয  

঩ার্শ্য  

 ফাভ  

 ডান  

০১ 

০২ 

১.১৩ প্রবাফ঱ারী ঩ার্শ্য 

অিান্ত ঴ওযা 

 ঴যাাঁ  

 না 

০১ 

০২ 

১.১৪ করানকয 

঳ভযকার/ ফযতি   

 এতকউি(চায ঳িা঴ - ততন ভা঳) 

 িতনক (ততন ভা঳ কথনক এক ফিয) 

০১ 

০২ 

১.১৫ ঩ূফযফতযী কযানগয 

আতত঴া঳ 

 উচ্চ যিচা঩ 

 ডাযানফতি঳ 

 ঴ািয তডতজজ 

 তড঳তরত঩তডতভযা 

 ঄নযানয 

০১ 

০২ 

০৩ 

০৪ 

০৫ 
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ফাগয ফযানরে/ বায঳াভয কস্কর 

঄ং঱- ৩ ফযানরে ঳ম্পতকযত তথযঃ 

঳াধাযণ তননদয঱না  

প্রতততি তননদয঱নায জনয ঳ফযতনম্ন প্রতততিযা √  

SN প্রশ্ন / তননদয঱না প্রতততিযা

(দযা কনয দাাঁডান। 
঳঴াযতায জনয অ঩নায ঴াত 

ফযফ঴ায কযায কচষ্টা কযনফন 

না)

ক্ষা

ক্ষা

 

)

 

  

২-  



xvii 

 

 

  

ক্ষ সাথে

 

ক্ষ

 

ক্ষ



xviii 

 

 

ক্ষ

ক্ষ

পর্যন্ত 

ক্ষ

ক্ষ



xx 

 

 

 

ক্ষ ক্ষ
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ট্রাঙ্ক ইভপ঩ইয়াযপভন্ট স্কের 

বফবাগ -৩: স্করাপেয স্করাপেপদয জনয ট্রাঙ্ক ইভপ঩য়াযপভন্ট স্কেপরয ভূরযায়ন 

঳ভস্ত আইপেপভয জনয শুরু েযায ঳ভয় স্কযাগীয অফস্থান: স্ক঳াজা ঴পয় ফ঳া, ঩াপয়য ঩াতা ঳ভতর, ঴াাঁেু 

এফং স্কোভয ৯০ ° বাাঁজ, ব঩পেয স্ক঩ছপনয বদপে স্কোন , ঴াত স্কোপরয উ঩য 

বফশ্রাভ। বফলয় প্রবতবে আইপেপভয জনয স্ক঳যা েভমক্ষভতা স্কোয েযা ঴য়। ঩মমপফক্ষে ঩যীক্ষায ভপধয 

বনপদম঱না স্কভৌবিে এফং ই঱াযায ভাধযপভ বদপত ঩াযপফন।  

আইপে

ভ 

োমম বফফযণ স্কোয বফফযণ স্কোয ভন্তফয 

স্ট্যাবেে / বস্থয ফ঳ায বায঳াভয 

৩.১ ১০ স্ক঳পেপেয জনয শুরু 

অফস্থান যািুন 

 

 

঩পে মাওয়ায আফস্থা আথফা ঴াপতয 

঳঴ায়তা প্রপয়াজন 

০ 

স্কে
ায

  
০ 

 ঴
পর

, ট্র
াঙ্ক

 ই
ভপ

঩য়
ায
পভ

ন্ট
 স্কে

পর
য 

঳ফ
মপভ

াে
 প

রা
পর

 ০
 ঴

পফ
 

১০ স্ক঳পেপেয জনয অফস্থান ফজায় যািপত 

঳ক্ষভ 

২ 

৩.২ স্কথযাব঩পস্ট্য ঳া঴াপময দুফমরতভ 

঩াপয়য উ঩য ঱বি঱ারী ঩া 

আোআবে উবেপয় ১০ 

স্ক঳পেপেয জনয অফস্থান ধপয 

যািপফন 

঩পে মাওয়ায আফস্থা আথফা ঴াপতয 

঳঴ায়তায প্রপয়াগ 

০ 

১০ স্ক঳পেপেয জনয অফস্থান ফজায় যািপত 

঳ক্ষভ 

২ 

৩.৩ স্কযাগী বনপজই দুফমরতভ ঩াপয়য 

উ঩য  ঱বি঱ারী ঩া উবেপয় 

আোআবে েপয ১০ স্ক঳পেপেয 

জনয অফস্থান ধপয যািপফন 

 

঩পে মাওয়ায আফস্থা আথফা ঴াপতয 

঳঴ায়তায প্রপয়াগ 

০ 

঴াপতয ঳঴ায়তায প্রপয়াগ ১ 

঱যীপযয ১০ স্ক঳বভ এয ভত স্থানচু্যবত 

আথফা ঴াপতয ঳঴ায়তায প্রপয়াগ 

২ 

 

঱যীয আথফা ঴াপতয ঳঴পমাবগতা ফযতীত 

নােপত ঳ক্ষভ 

৩ 
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ডানপাশলর প্রসারণ)  

৩.৯ আইশেম ৩.৭ পুনরায় করুন  

(বিকল্প পদ্ধবির িযিহার আথিা 

না করা) 

বিকল্প পদ্ধবির িযিহার করা  (হাি, পা, 

হাাঁেু, বনিম্ব) 

০  

 

বিকল্প পদ্ধবির িযিহার না করা ১ 

৩.১০ আসন থথশক ডান থপ঱বিস  / 

থরাণীচক্র উশতা঱ন কশর পুনরায় 

পূশিের অিস্থাশন  থেরি আসা  

(ট্রাঙ্ক /  লরীশরর নড়নক্ষমিার  

মূ঱যায়ন)  

ট্রাঙ্ক /  লরীশরর উপযুক্ত নড়নক্ষমিার 

অিাি পযেশিক্ষণ  

০ থকার  ০  

হশ঱, 

আইশেম 

৩.১১  এ ০ 

হশি 

ট্রাঙ্ক /  লরীশরর উপযুক্ত নড়নক্ষমিার 

পযেশিক্ষণ ( ডান পাশলর সংশকাচন, িাম 

পাশলর প্রসারণ) 

১ 

৩.১১ আইশেম ৩.১০ পুনরায় করুন  

(বিকল্প পদ্ধবির িযিহার আথিা 

না করা) 

বিকল্প পদ্ধবির িযিহার করা  (হাি, পা, 

হাাঁেু, বনিম্ব) 

০  

বিকল্প পদ্ধবির িযিহার না করা ১ 

৩.১২ আসন থথশক িাম থপ঱বিস  / 

থরাণীচক্র উশতা঱ন কশর পুনরায় 

পূশিের অিস্থাশন  থেরি আসা  

(ট্রাঙ্ক /  লরীশরর নড়নক্ষমিার  

মূ঱যায়ন) 

ট্রাঙ্ক /  লরীশরর উপযুক্ত নড়নক্ষমিার 

আিাি পযেশিক্ষণ 

০ থকার  ০  

হশ঱, 

আইশেম 

৩.১৩  এ 

০ হশি 

ট্রাঙ্ক /  লরীশরর উপযুক্ত নড়নক্ষমিার 

পযেশিক্ষণ (িাম পাশলর সংশকাচন, 

ডানপাশলর প্রসারণ) 

১ 

 

৩.১৩ আইশেম ৩.১২ পুনরায় করুন  

(বিকল্প পদ্ধবির িযিহার আথিা 

না করা) 

বিকল্প পদ্ধবির িযিহার করা  (হাি, পা, 

হাাঁেু, বনিম্ব) 

০  

বিকল্প পদ্ধবির িযিহার না করা ১ 

উপশমাে /১০  

থকাঅবি্শনলন 

৩.১৪ কাাঁশের কাাঁো  ৬ িার ঘুরাশিন ডান বিশক ৩ িার সরাশি না পারা  ০ থকার  ০  
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(প্রবি কাাঁশের পার্শ্ে  ৩ িার কশর 

সামশন ঘুরাশিন)  

অসামঞ্জবসযক ঘূণেন ১  হশ঱, 

আইশেম 

৩.১৩  এ 

০ হশি 

সামঞ্জবসযকঘূণেন ২ 

৩.১৫ আইশেম ৩.১৪ পুনরায় করুন,  

৬ থসশকশের মাশে সম্পন্ন 

করশি হশি 

অসামঞ্জবসযক ঘূণেন ০  

সামঞ্জবসযক ঘূণেন ১ 

৩.১৬ থপ঱বিস  / থরাণীচক্র ৬ িার 

ঘুরাশিন (প্রবি হাাঁেুর পার্শ্ে  ৩ 

িার কশর সামশন ঘুরাশিন) 

ডান বিশক ৩ িার সরাশি না পারা ০ থকার  ০  

হশ঱, 

আইশেম 

৩.১৭  এ ০ 

হশি 

অসামঞ্জবসযক ঘূণেন সামঞ্জবসযক ১ 

সামঞ্জবসযক ঘূণেন ২ 

৩.১৭ আইশেম ৩.১৬ পুনরায় করুন,  

৬ থসশকশের মাশে সম্পন্ন 

করশি হশি 

অসামঞ্জবসযক ঘূণেন ০  

সামঞ্জবসযক ঘূণেন ১ 

উপশমাে /৬  

ট্রাঙ্ক ইমশপয়ারশমন্ট থকশ঱র সিেশমাে ে঱াে঱ /২৩  
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Questionnaire (English) 

SECTION-1: Socio Demographic Information 

This questionnaire is developed to assessment of level pf trunk impairment and static and 

dynamic balance of the patient with stroke and this section will be filled by physiotherapist 

using a pen. 

Patient ID:         

Date of test: 

Please give tick (√) mark at the left side box of the best correct answer 

Question 

Number 

Questions/ Information on 

 
Response of the participant 

 

 

 

1.1 

 

 
Age 

o 20-30 years 

o 31-40 years 
o 41-50 years 

o 51-60 years 

o > 60 years 

1.2 Weight ……………........... Kg 

1.3 Date of incidence of stroke:  DD/MM/YY................................. 

1.4 Affected side o Rt  

o Lt 

1.5 Type of stroke 

 

o Ischemic 

o Hemorrhagic 

 

1.6 

 

Marital status 

 

o Married 

o Unmarried  

o Divorced 
o Widow 

 

 

1.7 

 

 
Educational qualification 

 

o Illiterate 

o Primary 
o SSC 

o HSC 

o Graduation 

o Masters or higher 

 

 

 

1.8 

 

 

 
Occupation 

 

o Service holder 

o Businessman 

o Housewife 
o Student 

o Teacher 

o Labor 

o Farmer 
o Other........................ 

 

1.9 

U

  Living area 

o Rural 

o Urban 
o Hill tracks 
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1.10 Family type o Nuclear family 

o Extended family 

1.11 Family type 

 

o Nuclear family 

o Extended family 

 

 

 

1.12 

 

 

How long you have received 

physiotherapy treatment? 

o 1-2 session 

o 3-4 session 

o 5-6 session 

o 7-8 session 

o > 8 session 

 

1.13 

 
Access Road 

o Mud 
o Brick 

o Pitch 

1.14 Smoking / Tobacco Habit o Yes 
o No 



xxvii 

 

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 

If a subject is able to stand 2 minutes unsupported, score full points for sitting unsupported. 

Proceed to item #4. 
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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 

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 
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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 

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 

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 
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Total Score: 

Date: ................. Signature of Examiner.......................... 

SECTION-3: Assessment of the Trunk Impairment Scale for People with Stroke 

Starting position for all items: Sitting, thighs horizontal and feet flat on support, knees 90° 

flexed, no back support, hands and forearms resting on the thighs. The subject gets 3 attempts 

for each item. The best performance is scored. The observer may give feedback between the 

tests. Instructions can be verbal and nonverbal (demonstration) (Verheyden, et al., 2006).  

Item  Task Description  Score Description  Score 

 
Remarks 

Static Sitting Balance 

3.1.1 Keep starting position for 

10 s  

Falls or needs arm support 0 If 0, total TIS 

score is 0 

 
Maintains position for 10 s 2 

3.1.2 Therapist crosses strongest 

leg over weakest leg, 

keep position for 10 s 

Falls or needs arm support 0 
Maintains position for 10 s 2 

3.1.3 Patient crosses strongest 

leg over weakest leg 

Falls 0 
Needs arm support 1 

Displaces trunk _10 cm or assists with arm 2 

 

Moves without trunk or arm compensation 3 

 

Sub Total /7  

Dynamic Sitting Balance 

 

3.2.1 Touch seat with right 

elbow, return to starting 

position (task achieved or 

not) 

Does not reach seat, falls, or uses arm 0 If 0, items 

2_3 are 

also 0 
Touches seat without help 1 

3.2.2 Repeat item 1 (evaluate 

trunk movement)  

 

 

No appropriate trunk movement 0 

 

If 0, item 3 

is also 0 

 Appropriate trunk movement (shortening right 

side, lengthening left side) 

1 

3.2.3 Repeat item 1 

(compensation strategies 

used or not) 

Compensation used (arm, hip, knee, foot) 0  

No compensation strategy used 1 

3.2.4 Touch seat with left elbow, 

return to starting position 

(task achieved or not) 

Does not reach seat, falls, or uses arm 0 If 0, items 

5_6 are 

also 0 Touches seat without help 1 

3.2.5 Repeat item 4 (evaluate 

trunk movement)  
No appropriate trunk movement 0 If 0, item 6 

is also 0 Appropriate trunk movement (shortening left 

side, lengthening right side 

1 

3.2.6 Repeat item 4 

(compensation strategies 

used or not) 

Compensation used (arm, hip, knee, foot) 0  

 No compensatory strategy used 1 

3.2.7 Lift right side of pelvis from 

seat, return to starting 

position (evaluate trunk 

movement) 

No appropriate trunk movement 0 If 0, item 8 

is also 0 Appropriate trunk movement (shortening right 

side, lengthening left side) 

1 

3.2.8 Repeat item 7 

(compensation strategies 

used or not) 

Compensation used (arm, hip, knee, foot 0  
No compensation strategy used 1 

3.2.9 Lift left side of pelvis from No appropriate trunk movement 0 If 0, item 10 
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seat, return to starting 

position (evaluate trunk 

movement) 

Appropriate trunk movement (shortening left 

side, lengthening right side) 

1 

 

is also 0 

 

3.2.1

0 
Repeat item 9 

(compensation strategies 

used or not) 

 

Compensation used (arm, hip, knee, foot) 0  

No compensation strategy used 1 

Sub Total /10  

Coordination 

3.3.1 Rotate shoulder girdle 6 

times (move each 

shoulder 3 times forward) 

Does not move right side 3 times 0 If 0, item 2 

of also 
Asymmetric rotation 1 

Symmetric rotation 2 

3.3.2 Repeat item 1, perform 

within 6 s  

Asymmetric rotation 0  

Symmetric rotation 1 

3.3.3 Rotate pelvis girdle 6 times 

(move each knee 3 times 

forward) 

Does not move right side 3 times 0 If 0, item 4 

is also 0 

 Asymmetric rotation 1 

Symmetric rotation 2 

3.3.4 Repeat item 3, perform 

within 6 s 

Asymmetric rotation 0  

Symmetric rotation 1 

Sub Total /6  

 
Total Trunk Impairment Scale /23 

 

 

Total Score: 

Date: ................. Signature of Examiner.......................... 
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Appendix- F 

Conventional Treatment for both Group 
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Appendix- G 

Treatment Protocol through Physioball and Physio bed 

 

Duration of treatment time 

Each treatment session lengths will be 30 minutes duration. 

Treatment session 

 Total 4 weeks, 4 sessions per week. 

Exercises consisted of selective movements of the upper and lower part of the trunk in 

supine and sitting. The physio ball group performed trunk exercises on a (unstable 

surface) physio ball while the plinth group performed same exercises on a (stable surface) 

plinth. The trunk exercises were initiated with moderate assistance and progressed to a 

state of no assistance. The number of repetitions and intensity of the exercise were 

determined by the physiotherapists based on the patient's performance. The exercises 

were performed with adequate rest periods in between. The intensity of the exercises was 

increased by introducing one or several of the following change.  

(1) Reducing the base of support  

(2) Increasing the lever arm  

(3) Advancing the balance limits  

(4) Increasing the hold time  

(5) Increasing number of repetitions on the basis of patients' performance. 

Conventional exercises include tone facilitation, stretching and range of movement 

exercises for the hemiplegic side. 

Exercises include following. 
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Trunk exercises on Physio ball Trunk exercises on bed  

Supine lying 

Pelvic bridging: in supine lying both the patient’s 

legs placed on a gym ball and asked to lift the 

pelvis off the support surface. Initially the ball 

positioned beneath the knees and advanced to the 

lower leg. 

Unilateral bridging: lifting the uninvolved leg off 

the ball while maintaining the pelvic bridge 

position. 

Trunk rotation: placing the both the patient’s legs 

on the gym ball and asked to move the ball to both 

the left and the right by rotating the pelvis. Initially 

the ball placed beneath the knees and then 

advanced towards the ankles. 

Pelvic bridging: in supine lying both the 

patient’s legs are placed on the bed and 

asked to lift the pelvis off the bed. 

 

Unilateral bridging: lifting the uninvolved 

leg off the bed while maintaining the pelvic 

bridge position. 

Trunk rotation: rotating the pelvis to both 

the left and the right sides in crook lying 

position. 

Sitting position 

Static sitting balance (on physio ball only): patient seats on the gym ball with hips and knee bent 

at 90 degrees and the feet keeps flat on the support surface. 

Trunk flexion- extension: patient flexes and 

extends the trunk without moving the trunk 

forwards or backwards.  

Upper trunk lateral flexion: initiating movement 

from the shoulder girdle so as to bring the elbow 

towards the ball. 

Lower trunk lateral flexion: initiating movement 

from the pelvic girdle so as to lift the pelvis off the 

ball and bring it towards the ribcage. 

Forward reach: asking the patient to reach a fixed 

point at shoulder height by forward flexing the 

trunk at the hips. 

Lateral reach: asking the patient to reach out for a 

fixed point at shoulder height so as to elongate the 

trunk on the weight-bearing side and shorten the 

trunk on the non-weight-bearing side 

Trunk flexion- extension: the patient flexes 

and extends the trunk without moving the 

trunk forwards or backwards 

Upper trunk lateral flexion: the patient 

touches the exercise bed with one elbow and 

returns to the starting position. 

Lower trunk lateral flexion: the patient lifts 

one side of the pelvis and returns to the 

starting position. 

Forward reach: asking the patient to reach a 

fixed point at shoulder height by forward 

flexing the trunk at the hips. 

Lateral reach: asking the patient to reach out 

for a fixed point at shoulder height so as to 

elongate the trunk on the weight-bearing side 

and shorten the trunk on the non-weight-

bearing side. 
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