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ABSTRACT 

 

Background: Stroke also causes a long-term disability, specifically damage to the 

motor performance of the lower limbs the damage to lower-limb motor performance 

limits mobility and autonomy.  These facts justify the need to implement task-specific, 

functionally-specific rehabilitation incorporating the elements of strength, balance and 

coordination which will provide the relevance of the consideration of Higher Function 

Training (HFT) among people with chronic stroke. Purpose: To evaluate the 

effectiveness of HFT on lower extremity motor recovery in individuals with chronic 

stroke. Methodology: In a RCT study, 34 adult with chronic stroke were allocated to 

an experimental group receiving HFT with conventional physiotherapy and control 

group receiving only conventional therapy (17 per group). Outcome were measured pre 

and post intervention using BBS, Barthel Index and Fugl-Meyer Assessment. The study 

obtained IRB approval and followed ethical guidance. Result: HFT produced 

significantly greater gain in lower extremity motor recovery. Between group difference 

were not significant for balance (p = 0.196) and Barthel index (p = 0.314). But both 

group showed significant within group improvements on Barthel Index and Berg 

Balance Scale. Conclusion: The use of Higher Function Training (HFT) in addition to 

conventional physiotherapy significantly increased lower-limb motor recovery over a 

four weeks period, but, when compared with conventional care alone, did not provide 

any greater improvements to balance or activities of daily living (ADL) independence. 

The findings support HFT as an encouraging modality to increase the speed of motor 

recovery in people with chronic stroke; however, larger, long-term studies are needed 

to determine the sustainability of the effects and the extent of functional outcomes. 

 

Keywords: Higher Function Training, Chronic stroke, Motor recovery, Lower 

extremity.    
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CHAPTER-Ⅰ                                                                    INTRODUCTION 

 

1.1 Background 

Stroke is the major cause of mortality and morbidity in the world and may be 

categorized to be either ischemic or hemorrhagic (Campbell et al. 2019, p.1). Stroke 

(including ischemic and hemorrhagic stroke) is the second leading causes of death with 

5.5 million deaths per year and it affects 13.7 million people globally in every year. 

(GBD stroke collaborators, 2019, p.440). In East Asian countries including China and 

Mongolia, the incidence and mortality have been ranked among the highest in Asia 

(Venketasubramanian 2025, p.84). A national wide survey in Bangladesh reported a 

stroke prevalence of 11.39 per 1000 people, with the highest rate in the Mymensingh 

division (14.71 per 1000) and notably higher prevalence (30.10 per 1000) among those 

aged over 60 and hypertension, dyslipidemia, tobacco use, diabetes, ischemic heart 

disease are the most common risk factors observed among stroke patients in 

Bangladesh (Mondal et al. 2022, p.1).  

Stroke is a neurological disorder characterized by blockage of blood vessels. The blood 

flow to the brain is supplied by two internal carotids anteriorly and two vertebral 

arteries posteriorly (the circle of Willis). Ischemic stroke is caused by deficient blood 

and oxygen supply to the brain; hemorrhagic stroke is caused by bleeding or leaky 

blood vessels that is classified into intracerebral and subarachnoid hemorrhage 

(Kuriakose & Xiao, 2020, p. 3).  

The symptoms to stroke including sudden unilateral paralysis, visual loss, double 

vision, changes in speech, ataxia and non-orthostatic vertigo. Atypical symptoms of 

stroke include isolated vertigo, binocular blindness, amnesia, dysarthria, dysphagia, 

headache, confusion and change in consciousness (Hankey 2017, p.641). Post stroke 

abnormal gait patterns are responsible for substantial functional disability, inadequate 

level of locomotion and poor quality of life. Gait asymmetry is imbalance of functional 

activities between two sides of the body or lower limb (Li, Francisco and Zhou 2018, 

p. 3). Apathy can be seen in more than 50% of survivors at 1 year after occurring the 

stroke and also fatigue is a common and debilitating symptom in chronic stroke. 
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Besides, shoulder pain is common after stroke with an incidence during the first year 

of 1% to 22% (Winstein et al. 2016, p. e107). 

Stroke results from multiple risk factor such as hypertension which is the most 

significant, followed by diabetes, hyperlipidemia, obesity, smoking, metabolic disorder 

and sedentary behavior (Benjamin et al., 2019, pp. e161). Also modifiable risk factors 

include tobacco use, unhealthy diet, physical inactivity, and harmful use of alcohol in 

Bangladesh, Asia, and beyond (Feigin et al., 2021, p.444).  

It is common burden for stroke patients to experience acute hemiparesis of the lower 

leg, which substantially restrict their mobility (Winstein et al., 2016, p.e105). Motor 

deficits, including weakness and poor coordination, significantly elevate the risk of falls 

and many people have difficulty to standing up and walking independently (De Sousa 

et al. 2019, p.152). Persistent lower limb weakness affect activity limitation and 

participation restrictions (Dorsch et al. 2018, p.84). Additionally to inhibiting physical 

independence, these deficits lead to psychological complications by causing depression 

and anxiety, in addition to making the rehabilitation process more complicated (Hackett 

& Pickles 2014, p. 1020). Individuals who learn to apply cognitive challenges into 

motor exercises can experience improvements in movement accuracy, responsiveness 

and adaptations to real world environments (Vangilder et al. 2020 p. 462).  

Rehabilitation for lower extremity motor recovery has progressed significantly, 

highlighting the importance of task-specific and functionally relevant training 

approaches. Motor impairment reduce activities of daily living, diminish quality of life. 

In order to minimize negative impacts, rehabilitation therapy including task specific 

and functional training helps to enhance functional recovery (Kim 2022. p. 13).  Higher 

function training which combination of task specific and functional treatment that is 

designed for rehabilitation which enhance motor control, coordination, and 

neuroplasticity (Norman et al. 2022, p.1). Higher function training can be described as 

an intervention framework that includes task-oriented, functional, progressive, and 

integrated exercises designed to improve real-world motor abilities related to activities 

of daily living (ADLs) (Jharbade et al. 2024, p. 10).   

Task-oriented training includes the practice of exercises that mimic daily activities, 

including sit-to-stand transfers, stair climbing, and gait training, progressive resistance 
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training. Sit-to-stand is one of the range of functional motor performance functions that 

we all face in everyday life. As the individual stands up, lower extremities carry the 

body weight and a good standing facility precedes the normal gait (Hyun, Lee and Lee 

2021, p, 2). Likewise, stair walking or climbing is a part of individual’s daily routine 

as it can improve static standing balance while lateral stair walking training can reduce 

lateral fall (Huang et al. 2021, p. 11). The situation that necessitates walking 

adaptability in the actual world is walking over uneven surfaces, which are neither firm 

nor flat hence Walking adaptability would be a fundamental need that ensures 

successful independence and safety when walking in a community (Balasubramanian, 

Clark and Fox 2014, p. 1). Proper walking always require muscle strength and 

resistance training can help to increase it. Progressive resistance training is a well-

structured form of exercise that can help to increase muscle strength as its principle 

muscles are exercised against the maximum amount of external resistance or force they 

can sustain (in isometric training) or move (in dynamic training) for a small number of 

repetitions, in order to overload the muscle. Additionally, the exercise is systematically 

progressed, for example, by increasing the amount of resistance (Dorsch et al. 2018, 

p.84). 

Resistance training using weights or bands has been demonstrated to enhance balance 

and walking speed, with benefits lasting months after the intervention (Vahlberg et al. 

2017, p. 1619). Task-specific modified sit-to-stand exercises improve stability, weight-

bearing symmetry and dynamic balance (Liu et al. 2016, p. 632), and stair climbing 

training improves hip strength, gait, balance and functional mobility (Huang et al. 2021, 

p. 12). Furthermore, training on uneven surfaces improves walking adaptation, which 

correlates with higher real-world walking activity (Sekiguchi et al. 2022, p. 7). Weight-

shifting-focused balance training improves balance, postural control and symmetry 

(Liao et al. 2018, p. 5). 

Combined rehabilitation program have been demonstrated that significance 

enhancement of balance, activities of daily living (ADL) performance and motor 

recovery (Hatem et al. 2016, p. 15). This study aims to evaluate the effectiveness of 

higher function training, which combines task-specific, strength, balance, and 

coordination exercises, on enhancing motor recovery and improving mobility and 

independence in individuals with chronic stroke. 
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1.2 Rationale 

The Stroke is a significant cause of long-term disability worldwide, particularly in the 

context of motor impairments in the lower extremities. These impairments significantly 

restrict mobility and the capacity to perform daily tasks independently, thereby 

significantly diminishing quality of life. Higher Function Training (HFT) is a 

multifaceted approach that is gaining significant attention. It combines task-oriented, 

functional, progressive, and integrated rehabilitation techniques to specifically target 

the lower limb motor recovery in chronic stroke patients. The emphasis of this training 

is on real-world, goal-oriented movements, such as sit-to-stand, stair climbing, 

progressive resistance training, and walking on a variety of surfaces that are 

representative of common place challenges. Conventional rehabilitative interventions 

have tended to target single factors like strength training, balance activities, or 

resistance training, but the recent development of integrated higher-function training 

strategies demonstrates the importance of combining these into binding and gradual 

regimens. Most other previously existing studies are small, consider only the subacute 

phase, or only evaluate upper limb recovery, and there remains a gap in the 

understanding of the optimal intervention of chronic lower limb recovery. Although 

these advances have been present, there has been no substantial evidence whose 

evaluation of higher function training on lower extremity motor recovery has been 

particularly negative on patients with chronic stroke, especially in diverse settings and 

individuals. The purpose of this study is to address this void by conducting a systematic 

evaluation of the efficacy of HFT protocols that incorporate task-specific, strength, 

balance, and functional training exercises. The findings will furnish essential data to 

enhance patient independence, improve evidence based rehabilitation strategies. It is 

expected that the results of the current study will help to design better, more large-scale 

rehabilitation programs that may be customized according to the requirements of the 

chronic stroke patients and may eventually lead to better functional outcomes and lesser 

disability. 
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1.3 Research question 

Is higher function training effective on improving lower extremity motor recovery in 

patients with chronic stroke? 
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1.4 Objectives 

A. General objective 

To evaluate the overall effectiveness of Higher Function Training on improving lower 

extremity motor recovery both experimental and control group in patients with chronic 

stroke. 

 

B. Specific objective 

1.  To explore the socio-demographic and baseline characteristics of the 

participants. 

2. To evaluate the effects of HFT on lower extremity motor recovery of both 

experimental and control group in patients with chronic stroke, using (FMA-

LE) scale.   

3. To investigate the benefits of HFT on activities of daily living (ADL) of both 

experimental and control group assessed through Barthel Index Score.  

4. To assess the impact of HFT on balance of both experimental and control 

group in chronic stroke patients, measured by the Berg Balance Scale (BBS). 
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1.5 Research Hypothesis 

Null hypothesis (Ho) 

Higher Function Training (HFT) has no significant effect on lower extremity motor 

recovery, functional mobility, and balance in patients with chronic stroke compared to 

conventional rehabilitation.  

                                   µ1- µ2 = 0 or µ2 ≥ µ1 

                         

 

Alternative hypothesis (Ha) 

Higher Function Training (HFT) has a significant effect on lower extremity motor 

recovery, functional mobility, and balance in patients with chronic stroke compared to 

conventional rehabilitation. 

                                   µ1 - µ2 ≠ 0 or µ1 > µ2 

 

                                             

Where, 

 Ho= Null hypothesis 

 Ha = Alternative hypothesis  

 μ1 = Mean of experimental group 

 μ2 = Mean of control group 
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1.6 List of Variables 

                                                                                                                                                                                                   

                            

 

 

                                   Dependent Variable                                                               

 

 

 

 

 

 

 

 

 

 

 

  

Independent variable 

Socio-demographic 

1.Age 

2. Gender 

3. Occupation 

4. Education 

Medical Information 

1. Co-morbidities- 

Diabetes, Hypertension. 

2.  Type of stroke 

Higher Function Training 

(HFT) 

Conventional Physiotherapy 

 Lower extremity 

motor recovery  

 Activities of daily 

living 

 Balance  
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1.7 Operational definition of variables 

Higher Function Training: Higher function training is a form of rehabilitation 

approach that concentrates on performing complex, goal-oriented, and performance 

specific activities resembling real life demands. It increases standard muscle 

strengthening or range of motion exercises with activities like sit-to-stand transfers, 

lateral stair climbing, balancing and weight-shifting exercises, and functional mobility 

training. 

 

Functional Independence: The term functional independence describes an individual 

ability to safely and appropriately perform essential activities of daily living (ADLs) 

including self-care, mobility, communication, and engagement and does not require 

assistance of others. 

 

Lower Extremity Motor Recovery: The recovery or improvement of voluntary 

muscle control, coordination and functional movement patterns in lower extremities 

and related structures following a neurological event (e.g., stroke) or musculoskeletal 

impairment.  It also involves the recovery of ability to do simple motor tasks, such as 

standing, walking, stair climbing, balance and other locomotor activities that are 

essential to mobility and independence. 

 

Balance Performance: Balance performance refers to an individual ability to maintain, 

achieve or restore a state of equilibrium during periods of maintenance of a position 

(e.g., standing or sitting) and dynamic activity (e.g., Walking, reaching, or stair 

climbing).  It represents a combination of sensory-motor regulation (visual, vestibular, 

proprioceptive), motor control, and musculoskeletal performance which allows a 

person to balance the center of mass of the body within the base of support. 
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The stroke is one of the major causes of morbidity and mortality globally with a number 

of estimated 5.5 million deaths per year, and 13.7 million stroke cases and victims 

annually (GBD stroke collaborators, 2019, p.440). Stroke is a condition that happens 

when blood supply to the brain is interrupted and causes neurological loss which 

impairs several functions, which may include body movement, speech, and the mind. 

The two common forms of stroke include ischemic (induced by a blockage in blood 

vessel) and hemorrhagic that caused by a bleeding in brain (Kuriakose & Xiao, 2020, 

p. 3). Hemiparesis, gait disorder, postural instability, and reduced mobility are seen as 

the long-term effects of stroke, severely impairing the independence of a stroke 

survivor and ability to perform daily activities (Li, Francisco and Zhou 2018, p. 3). 

The recovery of motor functions with aftereffects of stroke is one of the focal areas in 

the process of rehabilitation, and the importance is related to recovering gait and 

balance, which are highly impaired in the mechanisms of the neurological disturbance. 

In stroke survivors, an abnormal gait symmetry exists which is defined as a deviation 

in step length and stride of the affected and the unaffected leg. The imbalance promotes 

unstable and inefficient walking and exposes people to risks of falls, which is one of 

the most prevalent complications affecting people in the process of rehabilitation after 

a stroke (Hackett & Pickles 2014, p. 1020). 

The Stroke continues to be a key contributor to long-term disability around the world. 

Post stroke survivors often have permanent lower-limb weakness, discoordination and 

an inability to balance and walk without problems, and the ability to move and navigate 

familiar environments, all factors that inhibit participation and independence. Recent 

stroke management guidelines recommend intensive and repetitive practice with 

specific tasks and purposefulness to trigger neuroplastic transformation and translate to 

functional recovery in the real world (Winstein et al. 2016, p. e99).  

According to Pollock et al. (2014, p. 304) shows that active, repetitive and goal 

orientated rehabilitation has multiscale advantages and benefit in terms of balance 

assessment and activities of daily living (ADL), although there is a high level of effect 

heterogeneity and modalities. Higher function training can be conceptualized as an 

integrated, progressive program that combined task-oriented, functional, strengthening, 

balance, mobility and adaptability drills that reflect real life requirements including 

CHAPTER-Ⅱ            LITERATURE REVIEW 
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complex activities such as sit to stand (STS), stair walking, obstacle on walking, 

resistance training (Jharbade et al. 2024, p. 10) 

Walking adaptability indicates the capacity to adjust the gait to adapt to environmental 

demands (e.g., turns, time pressure, obstacles), which is the direct underpinning of safe 

ambulation in the community (Balasubramanian, Clark and Fox 2014, p. 2). Evidence 

increasingly separates walking capacity (clinical performance) and walking 

performance-according to real-world walking/movement. Closing that gap, many 

standard therapeutic interventions increase capacity without corresponding increases in 

actual walking out in the community; in that sense, adaptability-focused content holds 

appeal in higher function training to tie together capacity to walking in the community 

(Moore et al. 2022, p.13; Stretton et al. 2017, p.312). 

Sit-to-stand (STS) is a fundamental movement that an individual needs in many 

activities like getting out of a chair or standing up after seated and beginning to take 

any steps. This functional movement involves complex interactions among the hip, 

knee, and ankle joints of the body and thus makes it a good task to train during stroke 

rehabilitation. Stroke patients tend to exhibit asymmetrical weight-bearing during sit-

to-stand where they transport more weight with non-paretic limb as compared to the 

paretic one, resulting in lack of equilibrium and the inability to stand and walk. Some 

literature has been found to support the effectiveness of modifications to the sit-to-stand 

training as a positive strategy to enhance balance, symmetry and postural control in 

stroke patients. According to Liu et al. (2016, p. 632) obtained fifty stroke patients to 

undergo a randomized controlled trial (RCT) and were divided into a modified STS 

training group and a control group. The second intervention was to instruct patients in 

the experimental group that they should post paretic foot relative to the non-paretic foot 

during STS task, which elevated weight-bearing load on the paretic limb and The 

findings indicated notable differences between patients in the experimental group and 

the control group in the time to rise, weight-bearing symmetry, and center-of-pressure 

sway length (Liu et al. 2016, p.632). 

Stair climbing is an important aspect of community mobility and is a key difficulty 

faced by stroke survivors because of unbalanced muscle strength, poor hip control, and 

disturbance of balance. Lateral stair walking (LSWT), which combines the activity of 

walking up and down a staircase with an increased focus on the lateral motion of the 

hips, has also gained traction as an intervention that effectively increases the strength 
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and balance of stroke patients. According to Huang et al. (2021, p. 12) showed that 

lateral stair walking training led to significant improvements on the muscle strength, 

motor recovery of lower extremities, walking performance and functional 

independence in chronic stroke patients. The analysis revealed that walking on a lateral 

stair was more challenging in terms of postural control, which required hip abductor 

muscles, and better stability (Huang et al. 2021, p. 12). This improvements were 

clinically meaningful, suggesting that LSWT could be a key component in a higher 

function training protocol for chronic stroke patient (Huang et al. 2021, p. 14). 

Progressive resistance training (PRT) is a widely recognized and effective method for 

increasing muscle strength and mobility in stroke rehabilitation. Muscles are trained 

against the greatest amount of external force or load that they can manage (isometric 

training) or move (dynamic training) over limited amounts of repetitions, in order to 

overload the muscles. Moreover, the exercise is systematically advanced, such as by 

the amount of the resistance. (Dorsch et al. 2018, p.84). According to the study 

conducted by study, Vahlberg et al. (2017, p. 1619) reported that PRT that involved 

with progressive resistance and balance exercises resulted in significant balance and 

walking speed improvements in patients with stroke, and that improvements continued 

months after the intervention.  

Additionally, the progressive protocols make sure that the strength of patients is 

enhanced along with their capacity to perform more involved functional movements. 

Besides, it has been found that PRT is highly effective in enhancing motor control and 

mobility in individuals who have suffered stroke through integration with tool specific 

work, including squat in a parallel, standing up from sitting, walking in various 

direction, walking over obstacles, and walking on a soft surface. The progressive nature 

of resistance training whereby patients are constantly challenged due to the 

improvement of their strength and functional abilities is another reason why resistance 

training plays a key part in higher-level functional training in chronic stroke patients 

(Dorsch et al. 2018, p. 84). 

Daily ambulation often require divided attention (talking, scanning, problem solving). 

According to Zhang et al. (2024, p.2) demonstrated that dual task training (DDT) can 

improve walking performance, lower limb motor function and activities of daily living 

(ADL) status. Dual task training showed a remarkable enhancement in walking 

capacity, the lower-limb motor function, and cognitive capacity, evaluation of the 
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impact of stroke, mental status and activities of daily living in stroke patients which 

study was conducted by Mou and Jiang (2025, p. 2) in a systemic review. The obstacle-

rich or augmented-reality stepping programs focus on speed in making foot-placement 

choices and visuomotor control. Comparative trials and protocols between treadmill-

based adaptability therapy and overground obstacle courses show improvements in 

both walking speed and measures of adaptability, with practice volume (steps/session) 

proposed as a major factor (Timmermans et al. 2016, p. 8).  

Recent insights into stroke rehabilitation emphasize the importance of integrated and 

individualized therapy programs that combine strength, combination, balance and 

functional task training to optimize motor recovery.  According to Kwakkel et al. (2019, 

p. 7), there is a lack of research that combines training components into integrated 

protocols that reflect everyday functioning demands. The majority of studies have 

focused on individual components. In spite of the advances in stroke rehabilitation, 

little comprehensive evidence exists as to how efficient higher function training can be 

in supporting lower extremity motor recovery in chronic stroke. Integrated 

rehabilitation approaches that combine physical therapy modalities, including strength 

training, balance exercise, and task-specific practice improve motor function, balance 

and independence in activities of daily living for stroke patient (Pollock et al. 2014, p. 

2).  

An important part of the post-stroke rehabilitation process is to increase walking 

adaptability, which is adapting one gait to changing levels of environmental factors, 

e.g. walking on uneven surface. The study conducted by Sekiguchi et al. (2022, p. 7) 

investigated how walking on an uneven surface (artificial grass affected real-world 

walking activity) in stroke patients. Sekiguchi et al. (2022, p.7) observed a positive 

correlation between adjustments to the walking pattern that survivors of previous 

strokes had to make approaching the uneven surface to increase the length of the paretic 

step-that is, the length of the step on the stroke-affected side, which was associated with 

a greater number of steps they took on a day in a positive direction. This accuracy 

would probably indicate greater grounds of support and improved postural stability 

during locomotion.  

Hemiparetic stroke patients have a hard time maneuvering an uneven surface because 

they cannot adequately perceive proprioceptive feedback on the affected side. This, 

however, indicates that chronic stroke sufferers can enhance their gait adaptivity with 



14 

 

the help of specific training on undulating surfaces, improving their neuromuscular 

physiological control and movement learning in complex conditions. The study 

conducted by Inui et al. (2023, p. 206) measured several key gait parameters during 

walking on both even and uneven surfaces, including trunk acceleration, knee flexion 

during swing phase, and thigh co-contraction index during the stance phase. These 

measures were used to understand how stroke survivors adapted their movements and 

stability when faced with the added challenge of walking on an uneven surface, such 

as artificial grass. The study also found differences in thigh co-contraction during the 

stance phase of gait. The high-functioning group demonstrated a reduction in co-

contraction during the stance phase while walking on the uneven surface, which 

indicates better neuromuscular adaptation (Inui et al. 2023, p. 206).  

The impairments of balance are a major effect of stroke that severely threatens 

functional mobility and community involvement. Such deficiencies are observable in 

various ways such as in the area of static balance, dynamic balance control and postural 

responses to disturbances. Even patients with mild stroke show long-term restrictions 

in balancing, with research showing twice the rate of falls than those of healthy patients 

and markedly poorer results on the full spectrum balance assessments (Roelofs et al. 

2023, p. 795). Causes of post stroke deficits are disturbances in the sensorimotor 

integration processes, changes in muscle activation patterns and postural reflexes. 

Asymmetry of weight bearing has been especially stark since stroke patients tend to 

spend more weight on the non-paretic side and it becomes unstable and may give rise 

to falls. Stroke survivors have a significant reduction in balance confidence that causes 

activity restriction and consequent deconditioning (Chatterjee et al. 2018, p. 3).  

HFT components collectively target gait velocity, mobility, functional independence, 

balance, motor recovery.  Lateral stair walking training (LSWT) improves gait speed, 

balance, enhance timing to for rising a patient from chair, functional independence and 

lower extremity motor recovery (Huang et al. 2021, p. 11). Resistance and balance 

training accelerate comfortable walking speed, walking capacity, motor function and 

balance (Vahlberg et al. 2017, p. 1619). Crucially, adaptability exposure (uneven 

surface, obstacle) is associated with greater real world walking activity; a major 

translational objectives (Stretton et al. 2017, p.312; Sekiguchi et al. 2022, p. 7). Higher 

function training should integrate guard belts, rails, spotters and harnesses where it’s 

necessary or indicated. Uneven surface drill requires edge markers, proper footwear 
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and step by step progression. Individualized modifications to fit guideline risk 

stratification need to be performed in patients with severe neglect, uncontrolled 

hypertension and cardiopulmonary limitation (Winstein et al. 2016, p. e107).  

Higher function training focused on lower extremity motor recovery that can be 

measured by Fugl-Meyer Assessment-Lower Extremity (FMA-LE) which was applied 

in a study conducted by Huang et al. (2021, p. 12). For measuring the balance level or 

balance performance Berg Balance Scale (BBS) was applied in a study conducted by 

Liu et al. (2016, p. 6). Besides, for measuring the ability of activities of daily living; 

Barthel Index (BI) scale was used in a study conducted by Huang et al. (2021, p. 12).  

In stroke survivors, there are numerous studies that highlight the immense advantages 

of higher functioning training interventions like a sit-to-stand activity, lateral stair 

climbing and progressive-resistance exercise in helping towards motor recovery, 

balance and gait performance of stroke survivors. Although these interventions have a 

solid body of evidence, there is still a need to conduct further studies in terms of short 

term, long-term effects, optimal dosing, and combined effects of these interventions on 

the mobility of the individuals. The evidence provided in this literature review indicates 

a comprehensive and personalized way of rehabilitation, including task-oriented 

activities, and balance and strength training, may be the most successful route toward 

enhancing community mobility and independence in patients with stroke. Development 

of standardized protocols and investigation of the dose-response relationships of 

rehabilitation interventions should be the direction of future studies to maintain the 

consistency and sustainability of recovery.  

Several studies have demonstrated that sit-to-stand and stair-climbing exercise 

modalities, combined with progressive resistance training lead to significant motor 

functioning and balance improvements among chronic stroke patients. The analysis 

finds a number of research gaps. One of its most notable gaps is a limitation in 

longitudinal follow-up, thus necessitating research that includes longer post-

intervention follow-ups to determine the maintenance of rehabilitative improvements. 

There is also need for more research on the combined effects of different rehabilitation 

process. Furthermore, research should consider the impact of HFT on stroke patients 

with various severities of motor impairment, as this could provide insights into the most 

effective rehabilitation strategies for different subgroup.  Lastly, economic analyses are 

necessary. Future research should evaluate the cost-effectiveness of HFT compared 



16 

 

with the traditional physiotherapy and the possibility of its application into everyday 

clinical practice.  
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CHAPTER- Ⅲ                                                         METHODOLOGY 

 

3.1 Study Design 

This study design was a Randomized Controlled Trial (RCT) study. The research 

investigated the effectiveness of Higher Function Training on lower extremity motor 

recovery among Patient with Chronic Stroke.  

3.2 Study Area 

The area of the study was Pain-Paralysis Specialised & General Hospital at Manikganj. 

3.3 Study Place 

 

The study was conducted at Saic College of Medical Science and Technology (SCMST) 

at Mirpur-14, Dhaka-1216. 

 

3.4 Study Period 

Study period was one year (June 2024 to July 2025) 

 

3.5 Study Population 

The population of the study was patients with stroke of the Pain-Paralysis Specialised 

& General Hospital.  
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3.6 Sample Size 

n = 
2σ2 (

𝑧𝛼

2
+𝑧𝛽)

2

Δ2  

     =  
2×4.2×(1.96+0.84)2

(1.8)2
 

     = 
2×4.2×7.84

3.24
 

      = 
65.856

3.24
 

      = 20.32 

 

 

Here,  

σ² = variance of the outcome measure = 4.2. (Huang et al. 2021, p. 13) 

Δ= Mean difference (1.8) (Huang et al. 2021, p. 13) 

Zα/2 = For a 5% significance level (α = 0.05, two-tailed) = 1.96 

Zβ = (1 – β), for 80% power (β = 0.20) = 0.84 

n = Sample size for one group 
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3.7 CONSORT (Consolidated Standards of Reporting Trails) Flow Chart  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Excluded (n=6), due to not 

meeting the inclusion criteria.  

 

Enrollment 

 

Participants 

assessed for 

eligibility (n= 40) 

 

Allocated to control group 

(n=17), Received Higher 

Function Training intervention 

Analyzed (n=17) 

Allocated to experimental group 

(n=17), Received Conventional 

physiotherapy intervention 

 

Analyzed (n=17) 

 

Randomized (n=34) 

 

Analyzed 
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3.8 Sample Selection 

Participants were selected based on inclusion criteria relevant to the study’s objectives. 

A total of 34 participants who met these criteria were included in the study. 

3.9 Sampling Technique 

Convenience sampling technique was adopted to select the patient with stroke from 

Pain and Paralysis Specialised Hospital at Manikganj. Then screening of the patients 

was done on basis of inclusion criteria. The patients were included who met the 

inclusion criteria. Therefore, simple random sampling by lottery method was used to 

allocate the participants into experimental and control group. 

 

3.10 Eligibility Criteria 

3.10.1 Inclusion Criteria 

1. Adults aged 40-60 years.  

2. Clinically diagnosed hemorrhagic or ischemic stroke occurring at least 3 month 

before enrollment. (Maje and Ibrahim 2023, pp. 3) 

3. Exhibiting residual lower limb motor dysfunction like weakness, poor balance.  

4. Medically stable considered by general practitioner. (Vahlberg et al. 2017, p. 

1616) 

5. Participant must be willing to give informed written consent (Vahlberg et al. 

2017, p. 1616) 

3.10.2 Exclusion Criteria 

1. Presence of neurological conditions like Dementia (Liao et al. 2018, p. 3; 

Vahlberg et al. 2017, p. 1616) 

2. Major orthopedic surgery or actual orthopedic condition interfering locomotion 

(Sekiguchi, Honda and Izumi 2022, p. 3) 

3. Cognitive or visual impairment (Huang et al. 2021, p. 11) 

4. Severe communication problem (Vahlberg et al. 2017, p. 1616). 
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3.11 Method of Data Collection 

 

3.11.1 Technique of data collection 

Face to face formal interview technique was used to collect data from the selected 

patients with Stroke. 

For determination of balance level, the Berg balance scale was used; for independence 

level, the Barthel Index Scale; and for lower extremity motor recovery, the Fugl-Meyer 

motor recovery scale to collect data from the selected patients with stroke. 

3.11.2 Instrument of Data Collection 

The main data collection tool used was a pretested structured questionnaire. The 

questionnaire itself was organized into multiple sections. The first part had questions 

on the identification of the patients whereas the second part covered the 

sociodemographic data. The third part included items of the Berg Balance Scale (BBS) 

concerning functional balance. The fourth section was Barthel Index to assess 

independence on activities of day to day living. The fifth section had the contents of 

Fugl-Meyer Assessment (FMA-Lower Extremity subscale) to assess motor recovery of 

lower extremity. All instruments to be used are standardized, internationally 

recognized, and validated in order to establish reliability and validity in the evidenced 

collected. 

 

3.12 Tools for Data Collection 

In this particular study, a written questionnaire, Standard neurological reflex hammer 

were used.  

 

 

 

 

 

 

 

 



22 

 

3.13 Data Collection Procedure 

Out of the 40 patient, 40 cases of Stroke were selected from the outpatient services of 

Pain-Paralysis Specialised & General Hospital at Manikganj. Patient were screened and 

thus 6 patients were excluded on basis of the exclusion criteria. The 34 patients were 

allocated by randomization to experimental and control groups thereafter. Higher 

function training was done in experimental group and usual physiotherapy was done in 

control group. 17 patients were in the experimental group and the same number of 

patient were in control group. Twenty session of the treatment were completed by every 

patient in both groups. Balance level, activities of daily living (ADL) level, and Lower 

extremity motor assessment data was collected and that information viewed as pretest 

data. For the present intervention both higher function training and conventional 

physiotherapy was given for experimental group. Conventional physiotherapy was 

given for control group only. Both group receive similar 20 session. Berg Balance Scale 

was used for collecting information about balance, Barthel Index Scale for activities in 

daily living, Fugl-Meyer Assessment for lower extremity motor recover after 

completion of the intervention. Post test data of 34 Stroke patients have been regarded 

as information after the intervention. The researcher thanked the participants after the 

interview.   
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3.14 Intervention  

Experimental Group (Received 4 weeks and 

20 sessions of Higher Function Training 

with conventional physiotherapy) 

Duration: 45 minute 

Control group (Received 4 weeks 

and 20 sessions of conventional 

physiotherapy) 

Duration: 45 minute 

 Modified Sit to stand training- 10 

minutes, 5 times a week (Affected 

foot always place behind the non-

paretic foot) (Lie et al. 2015, p.4) 

 Traditional Physiotherapy 

1. Sit to stand training- 10 

minutes, 5 times a week 

2. Strengthening exercise of the 

affected side 

3. Balance training  

4. Gait training 

5. Activities of daily living 

(ADL) training 

 

 Lateral stair climbing - 10 minutes 

(Affected leg first for ascending) 

(Huang et al. 2021, p. 11) 

1. Progressive resistance training:  

Warm up (cycling) - 10 minutes 

High intensity functional exercise: (10) 

repetition for 15 min. Individual using 

belt around their waist (loaded weight 

range 1-12kg)  

2. Squat in a walking stance 

3. Body weight transfer in a walking 

stance 

4. Standing up from sitting in a walking 

stance 

5. Side and forward lunge 

6. Walking forward in tandem gait 

7. Walking in various direction 

8. Walking with turns 

9. Walking over obstacles 

10. Walking on a soft surface 

(Vahlberg et al. 2017, p. 1616) 
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Modified sit to stand programme: In experimental group, the affected foot was 

always placed behind the non-paretic foot. Figure 1 shows the non-paretic foot placed 

at 5° of dorsiflexion, figure 2 shows 10° of dorsiflexion and figure 3 shows 5° of 

dorsiflexion. In control group, affected foot and non-paretic foot was placed in similar 

position. 
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Lateral Stair Walking:  The experimental group performed lateral stair walking 

training using different stair heights according to the patients’ ability. The patients 

ascended the stairs using the affected leg first and descended with the unaffected leg 

first. For safety purposes, patient can held a handrail or therapist can assist during the 

lateral stair walking exercise. 
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3.15 Data Analysis 

The statistical analysis was conducted using Statistical Software, e.g., SPSS version 22, 

MS Excel. Descriptive statistics were used to analyze the pretest and posttest values. 

To determine pre test and post test intervention between groups, Mann Whitney U test 

was used and to assess pre test and post test intervention within the group Wilcoxon 

Signed Rank test was used. The bar diagram and chart use Microsoft Excel 2013. 

3.16 Statistical Significance 

A p-value of <0.05 was considered significant, indicating that observed differences 

were unlikely due to chance. 

3.17 Informed consent 

Informed consent was given to all respondents before filling in the questionnaire in 

written form. The researcher explained the role of the participants in this study. A 

written consent form was signed and returned by each participant, including a 

signature or finger trip for those who could not give a signature, or a witness 

signature. Thus, the participants were ensured that they understood the consent form 

and their participation was based on a purely voluntary basis. The subject gave consent 

for this research. As such, an Informed consent form was signed by each of the patients. 

The participants were made aware that they had a right to consult an outdoor doctor if 

they felt the treatment would not be able to keep the condition under control, or if the 

condition deteriorated. They were also informed that at any point during the study, they 

could decline to answer any question and were free to withdraw their consent and 

terminate participation. Every participant was allowed to take up their issue with the 

higher authority or administration of Pain Paralysis Specialized Hospital and their 

concerns were answered to the satisfaction. 
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3.18 Ethical Considerations 

Strict adherence to ethical guidelines is paramount in this study. A formal project 

proposal has been submitted to the Department of Physiotherapy at Saic College of 

Medical Science and Technology (SCMST), and approval has been obtained from the 

Institutional Review Board (IRB) of SCMST to conduct the study. This study follows 

the guidelines set forth by the World Health Organization (WHO) and Bangladesh 

Medical Research Council (BMRC), ensuring the confidentiality of participant 

information at all times. Permission to collect data has been obtained from the study 

area authorities. Participants will be fully informed about the aims and objectives of the 

study before consenting to participate. Written consent will be obtained from each 

participant, and the process will be explained verbally as well. Participants will be 

assured of the confidentiality of their information, which will only be shared with the 

research supervisor. Participants will be informed of their rights, including the option 

to withdraw from the study at any time without consequences. To protect anonymity, 

participant names and addresses will not be used; instead, participation numbers will 

be assigned in all notes and transcripts. It will be made clear that information gathered 

may be presented in presentations, seminars, or written papers, but in a way that ensures 

no identification of individuals and poses no harm to them. Participants will be assured 

of their right to discuss any concerns related to the study with senior authorities. The 

ethical standards upheld in this study aim to protect participant welfare while 

maintaining the integrity and confidentiality of the research process. 
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CHAPTER- IV                                                                           RESULTS 

A total of 34 individuals were used in this study to examine effectiveness of higher 

function training to lower extremity motor recovery among Patient with Chronic Stroke  

The following paragraphs provide a summary of the investigation's findings. 

Baseline characteristic 

Table 4.1 Baseline Characteristics of Experimental (HFTG) and Control (CPG): 

Variable Experimental (HFTG) Control (CPG) 

 Mean± SD 

Age 55.53±10.846 65.94±14.14 

Pre_ Barthel_score 34.41±28.498 25.59±25.913 

Pre_BBS_score 20.82±15.308 13.88±15.712 

Pre_Fugl_score 10.18±7.908 7.18±3.795 

 

The mean age of participants in the experimental group (HFTG) was 55.53±10.85 years 

while that of the control group (CPG) was 65.94±14.14 years, showing a statistically 

significant difference. Regarding the baseline functional scores, the mean Barthel Index 

score was (34.41±28.49) in the experimental group and (25.59±25.91) in the control 

group (P = 0.347). The mean Berg Balance Scale (BBS) score was higher in the 

experimental group (20.82±15.308) compared to the control group (13.88±15.71). 

Similarly, the mean Fugl-Meyer lower extremity motor score was (10.18±7.908) in the 

experimental group and (7.18±3.795) in the control group. Overall, except for age, no 

statistically significant differences were found between groups in terms of baseline 

continuous variables, indicating general comparability of both groups prior to 

intervention.   
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Table 4.2: Sociodemographic information of Experimental and Control group 

 

Variable Experimental (HFT) n(%) Control (Conventional) n(%) 

Age Category   

35 - 55 years 7(41.2) 5(29.4) 

56 – 75 years 10(58.8) 6(35.3) 

76 - 95 years 0(0.0) 6(35.3) 

The majority of participants in the experimental group were between 56-75 years 

(58.8%), whereas in the control group were between 56-75 years (35.3%). The control 

group participant were more evenly distributed across 56-76 years (35.3%) and 76-95 

years (35.3%). There were no participants in experimental group between 76-95 years 

(0.0%).  

Gender   

Male 8(47.1) 13(76.5) 

Female 9(52.9) 4(23.5) 

Gender distribution was relatively balanced in the experimental group (47.1% male and 

female 52.9%), while the control group had a higher proportion of males (76.5%). 

Living area   

Urban 4(23.5) 4(23.5) 

Rural 13(76.5) 13(76.5) 

Most participants resided in rural areas (76.5%) in both experimental and control group.  

Marital status   

Married 17(100.0) 17(100.0) 

All participants in both experimental and control group were married (100%) 
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Educational Qualification   

Illiterate 5(29.4) 7(41.2) 

primary 4(23.5) 4(23.5) 

Secondary 0(0.00) 1(5.9) 

HSC 2(11.8) 3(17.6) 

Graduated 6(35.3) 1(5.9) 

Post Graduated 0(0.00) 1(5.9) 

In terms of educational qualification, illiteracy was common in both groups (29.4% and 

41.2%), with a small number attaining graduation or higher. Secondary level and post-

graduation was absent in experimental group (0.00%).  

Monthly income    

<10k 5(29.4) 2(11.8) 

10K - 20K 5(29.4) 8(47.1) 

21 K - 30K 3(17.6) 4(23.5) 

>30 K+ 4(23.5) 3(17.6) 

The majority of the participants in control group were between 10k-20k monthly 

incomes (47.1%). 

Family type   

Nuclear 10(58.8) 10(58.5) 

Extended 7(41.2) 7(41.2) 

Family structure was almost evenly divided between nuclear and extended families 

(58.8% and 41.2% in both groups).  
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Occupation   

Service holder 3(17.6) 0(0.00) 

Teacher 0(0.00) 2(11.8) 

Farmer 1(5.9) 6(35.3) 

Business 1(5.9 2(11.8) 

Housewife 7(41.2) 4(23.5) 

Banker 2(11.8) 0(0.00) 

Retired 1(5.8) 1(5.9) 

Labor 0(0.00) 1(5.9) 

Others 2(11.8) 1(5.9) 

Occupational backgrounds varied, with housewife (41.2%) and service holders (17.6%) 

being more common in the experimental groups, while farmers (35.3%) predominant 

in the control group.  
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4.3 Frequency distribution of participants: 

4.3.1: Age distribution of Participants 

Based on the age distribution of the subjects, it was found that this was the greatest 

subgroup with nearly half of the sample (47.06%) falling into the 56-75 years category. 

Only (17.65%) were over the age of 76 years (76 to 95 years old), whereas (35.29%) 

were in the younger age group (35 to 55 years old). This trend shows the prevalence of 

middle age and old-aged individuals in the study; this is in line with the natural 

distribution of stroke since the risk of stroke amplifies tremendously with age. A small 

sample in the 76-95 years age group might provide a constraint in learning more about 

recovery pattern in the oldest survivors of stroke. Therefore, the results may be 

regarded as representative of middle-aged and early-elderly groups, but might not 

correspond completely to such very elderly patients as the ones studied. 

 

 
 

Figure no 1: Age distribution of the Participants 
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4.3.2: Gender distribution of participants.  

The gender demographics indicate a high percentage of men (61.76%) as respondents, 

whereas the women proportionate are lesser (38.24%). This imbalance indicates that a 

higher number of men was recruited or influenced in the setting of the study. This 

representation could be reflected by some epidemiological studies that report slightly 

more incidences of stroke in men compared to women. Nevertheless, because of 

biological, social, and caregiving challenges, women may encounter unique difficulties 

in recovery after stroke. With an underrepresentation of female participants, results 

might tip the balance because gender-related differences in motor recovery may not be 

fully accounted. Thus, it is possible to improve the situation by creating a more equal 

gender ratio in the future. 

 

 

 

 

Figure no 2: Gender distribution of participants. 
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4.3.3: Living area distribution of participants 

Most of the participants (76.47%) lived in the countryside, whereas (23.53%) lived in 

urban areas. This implies that the sample population of stroke patients in the study were 

majorly rural-based, which could indicate a healthcare access and awareness obstacle, 

as well as a lack of rehabilitation opportunity. This means that their results can be more 

applicable to rural populations as opposed to urban communities. 

 

 

 

 

 
 

Figure no 3: Living area distribution of participants. 
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4.3.4: Educational qualification distribution of participants 

The participants will demonstrate their educational status which showed that Illiterate 

people were the largest subgroup (35.29%), followed by primary education (23.53%). 

Hardly any had secondary (2.9%) or higher secondary education (14.71%), with 

graduates making (20.59%) and a mere (2.94%) having a postgraduate level education. 

The educational background also plays a significant role in the rehabilitation process 

because it may affect health literacy, knowledge of treatment, and compliance with 

treatment. The prevalence of lower-educated participants also implies that approaches 

to reach and treat them need to be approached in a low-gate way that will be effective 

in such groups. 

 

 

 
 

Figure no 4: Educational qualification distribution of participants 
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4.3.5: Monthly income distribution of participants 

The incomes level of participants in the family as the part of the total income 

distribution shows that most were from low categories as far as income levels are 

concerned. Approximately 29.4 percent of them were getting less than 10,000 BDT and 

other 29.4 percent between 10,000 to 20,000 BDT. By contrast, 17.6 percent of them 

had incomes of 20,000-30,000 BDT and 23.5 percent of them had over 30,000 BDT 

monthly. Financial wellbeing might also have a considerable impact on stroke 

rehabilitation, since it interferes with the availability of specialized care, supportive 

equipment and long-term treatment. 

 

 

 

Figure no 5: Monthly income distribution of participants 
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4.3.6: Marital status distribution of participants 

In this study all the respondents were married (100%). Although this does not offer any 

variance to make a comparison, it also implies that most of the participants must have 

had spousal support throughout their recovery. It may have a beneficial effect on the 

compliance to therapy and emotional wellbeing. 

 

 

 

Figure no 6: Marital status distribution of participants 
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4.3.7: Family type distribution of participants 

There was a relatively balanced type of family structure. The majority of the 

participants (58.8%) belonged to nuclear families, and 41.2 percent of them belonged 

to extended families. Family type could be a factor in rehabilitation because the larger 

extended family can offer more resources of caregivers, and physical support, whereas 

the nuclear family might offer spousal involvement that is closer. The two systems have 

their own advantage but the distribution in this instance implies that most people 

depended on small family set ups. 

 

 

 

Figure no 7: Family type distribution of participants 
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4.3.8. Occupation of participants 

According to the occupation distribution, housewives (32.40%) figured the biggest 

portion with farmers (20.60%) taking the second position. The number of business 

owners, service holders, and other occupations constituted 8.80 percent of the sample. 

Less significant percentages were noted concerning teachers, the bankers, and the 

retired persons (5.90% each) and the lowest percentage was the laborers (2.90%). This 

distribution of occupations implies that the study population was mainly non-formal 

and agricultural sectors and many of the participants did not have a high volume of 

structured physical activity, prior to their stroke. This may affect the rehabilitative 

service requirements, since strategies may have to be more task oriented involving 

more home care or farm related activities. 

 

 

 

Figure no 8: Occupation of participants 
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4.4. Between group comparison of ADL (Post BI):                                              

Difference 

between 

Barthel 

Index scale 

Category of the 

participants 

N Mean 

Rank 

Sum of 

Ranks 

Mann 

Whitney 

U Score 

P 

Experimental 17 19.21 326.50 115.500 0.314 

Control 17 15.79 268.50 

Total 34   

 

The Mann-Whitney U test had been applied to compare the difference in Barthel Index 

values between the experimental and control groups.  The experimental group (n = 17) 

had a mean rank of 19.21 and a total rank of 326.50, and the control group (n = 17) had 

a mean rank of 15.79 and a total rank of 268.50.  The Mann-Whitney U value was 

115.50, resulting in a p-value of 0.314. 

Since the p-value is greater than 0.05, these findings show that there is no statistically 

significant difference in the improvement of Barthel Index scores between the 

experimental and control groups.  This means that, while both groups demonstrated 

functional improvement, the degree of improvement was comparable. 
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4.5. Between group comparison of Balance (Post BBS):  

Difference 

between 

Berg 

Balance 

Test 

Category of the 

participants 

N Mean 

Rank 

Sum of 

Ranks 

Mann 

Whitney U 

Score 

P 

Experimental 17 19.68 334.50 107.500 0.196 

Control 17 15.32 260.50 

Total 34   

 

The Mann-Whitney U test had been applied to compare the difference in Berg Balance 

Test scores between the experimental and control groups.  The experimental group (n 

= 17) had a mean rank of 19.68 and a total rank of 334.50, and the control group (n = 

17) had a mean rank of 15.34 and a total rank of 260.50.  The Mann-Whitney U value 

was 107.50, resulting in a p-value of 0.196. 

Since the p-value is greater than 0.05, these findings show that there is no statistically 

significant difference in the improvement of Berg Balance Test scores between the 

experimental and control groups.  This indicates that while both groups enhanced their 

balance, this level of improvement was similar for both. 
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4.6. Between group comparison of Motor Recovery (Post FMA-LE):  

Difference 

between 

FUGL 

MEYER 

Score: 

Category of the 

participants 

N Mean 

Rank 

Sum of 

Ranks 

Mann 

Whitney 

U Score 

P 

Experimental 17 22.35 380.00 62.00 0.004 

Control 17 12.65 215.00 

Total 34   

 

The Mann-Whitney U test had been applied to compare the difference in Fugl-Meyer 

scores between the experimental and control groups.  The experimental group (n = 17) 

had a mean rank of 22.35 and a total rank of 380.00, and the control group (n = 17) had 

a mean rank of 12.65 and a total rank of 215.00.  The Mann-Whitney U value was 

62.00, resulting in a p-value of 0.004.  

The p-value is less than 0.05, which means that there is a statistically significant 

difference in the Fugl-Meyer scores between the control group and the experimental 

group.  Compared to the control group, this result shows that the experimental group 

made a large improvement in their motor recovery. 

 

 

 

 

 

 

 

 

 

 



43 

 

4.7. Within group comparison of ADL for experimental group (Post BI):           

Post test – 

Pre test 

Barthel 

Index 

score 

N Mean 

Rank 

Sum of 

Rank 

Wilcoxon 

signed 

rank test 

based on Z 

rank 

P- Value 

Negative 

Rank 

0 0.00 0.00 -3.627 0.000 

Positive 

Rank 

17 9.00 153.00 

Ties 0   

 

The Wilcoxon Signed Rank Test was performed to evaluate the within-group difference 

in Barthel Index outcomes for the experimental group (n = 17).  The results indicated 0 

negative ranks, signifying that no participant's functional score was reduced from pre-

test to post-test.  17 positive ranks were observed, indicating enhancements among all 

individuals, with no ties present.  The average rank for positive ranks was 9, with a total 

rank sum of 153, but negative ranks were entirely absent. 

The test statistic produced a Z value of -3.627 and a p-value of 0.000 (p < 0.05), 

signifying a statistically significant enhancement in Barthel Index values in the 

experimental group post-intervention.  This indicates that the experimental group had 

significant improvements in their activities of daily living (ADL) function following 

the intervention. 
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4.8. Within group comparison of ADL for control group (Post BI):  

Post test – 

Pre test 

Barthel 

Index 

score 

N Mean 

Rank 

Sum of 

Rank 

Wilcoxon 

signed 

rank test 

based on Z 

rank 

P- Value 

Negative 

Rank 

0 0.00 0.00 -3.631 0.000 

Positive 

Rank 

17 9.00 153.00 

Ties 0   

Total 17   

 

The Wilcoxon Signed Rank Test was performed to evaluate the within-group difference 

in Barthel Index outcomes for the control group (n = 17).  The results indicated 0 

negative ranks, signifying that no participant's functional score was reduced from pre-

test to post-test.  17 positive ranks were observed, indicating enhancements among all 

individuals, with no ties present.  The average rank for positive ranks was 9, with a total 

rank sum of 153, but negative ranks were entirely absent. 

The Wilcoxon test result indicated a p-value of 0.000 (p < 0.05) and a Z value of -3.631.  

The control group's Barthel Index scores demonstrated a statistically significant 

improvement, indicating that participants showed improved functional independence 

post-intervention, even in the absence of the experimental intervention.  
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4.9. Within group comparison of Balance for experimental group (Post BBS): 

Post test – 

Pre test 

Berg 

Balance 

score 

N Mean 

Rank 

Sum of 

Rank 

Wilcoxon 

signed 

rank test 

based on Z 

rank 

P- Value 

Negative 

Rank 

0 0.00 0.00 -3.624 0.000 

Positive 

Rank 

17 9.00 153.00 

Ties 0   

Total 17   

 

The Wilcoxon Signed Rank Test was performed to evaluate the within-group difference 

in Berg Balance outcomes for the experimental group (n = 17).  The results indicated 0 

negative ranks, signifying that no participant's functional score was reduced from pre-

test to post-test.  17 positive ranks were observed, indicating enhancements among all 

individuals, with no ties present.  The average rank for positive ranks was 9, with a total 

rank sum of 153, but negative ranks were entirely absent. 

The test statistic produced a Z value of -3.624 and a p-value of 0.000 (p < 0.05), 

signifying a statistically significant enhancement in Berg Balance values in the 

experimental group post-intervention.  This indicates that the experimental group had 

significant improvements in balance ability following the intervention. 
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4.10. Within group comparison of Balance for control group (Post BBS): 

Post test – 

Pre test 

Berg 

Balance 

score 

N Mean 

Rank 

Sum of 

Rank 

Wilcoxon 

signed 

rank test 

based on Z 

rank 

P- Value 

Negative 

Rank 

0 0.00 0.00 -3.653 0.000 

Positive 

Rank 

17 9.00 153.00 

Ties 0   

Total 17   

 

The Wilcoxon Signed Rank Test was performed to evaluate the within-group difference 

in Berg Balance outcomes for the control group (n = 17).  The results indicated 0 

negative ranks, signifying that no participant's functional score was reduced from pre-

test to post-test.  17 positive ranks were observed, indicating enhancements among all 

individuals, with no ties present.  The average rank for positive ranks was 9, with a total 

rank sum of 153, but negative ranks were entirely absent. 

The Wilcoxon test result indicated a p-value of 0.000 (p < 0.05) and a Z value of -3.653.  

The control group's Berg Balance scores demonstrated a statistically significant 

improvement, indicating that participants showed improved balance ability in post-

intervention, even in the absence of the experimental intervention. 
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4.11. Within group comparison of Motor recovery for experimental group  

         (Post FMA-LE): 

Post test – 

Pre test 

FUGL 

MEYER 

score 

N Mean 

Rank 

Sum of 

Rank 

Wilcoxon 

signed 

rank test 

based on Z 

rank 

P- Value 

Negative 

Rank 

0 0.00 0.00 -3.626 0.000 

Positive 

Rank 

17 9.00 153.00 

Ties 0   

Total 17   

 

The Wilcoxon Signed Rank Test was performed to evaluate the within-group difference 

in FUGL MEYER outcomes for the experimental group (n = 17).  The results indicated 

0 negative ranks, signifying that no participant's functional score was reduced from pre-

test to post-test.  17 positive ranks were observed, indicating enhancements among all 

individuals, with no ties present.  The average rank for positive ranks was 9, with a total 

rank sum of 153, but negative ranks were entirely absent. 

The test statistic produced a Z value of -3.626 and a p-value of 0.000 (p < 0.05), 

signifying a statistically significant enhancement in FUGL MEYER score in the 

experimental group post-intervention.  This indicates that the experimental group had 

significant improvements in motor recovery following the intervention. 
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4.12. Within group comparison of Motor recovery for control group  

         (Post FMA-LE): 

Post test – 

Pre test 

FUGL 

MEYER 

score 

N Mean 

Rank 

Sum of 

Rank 

Wilcoxon 

signed 

rank test 

based on Z 

rank 

P- Value 

Negative 

Rank 

0 0.00 0.00 -3.630 0.000 

Positive 

Rank 

17 9.00 153.00 

Ties 0   

Total 17   

 

The Wilcoxon Signed Rank Test was performed to evaluate the within-group difference 

in Fugl Meyer outcomes for the control group (n = 17).  The results indicated 0 negative 

ranks, signifying that no participant's functional score was reduced from pre-test to 

post-test. 17 positive ranks were observed, indicating enhancements among all 

individuals, with no ties present.  The average rank for positive ranks was 9, with a total 

rank sum of 153, but negative ranks were entirely absent. 

The Wilcoxon test result indicated a p-value of 0.000 (p < 0.05) and a Z value of -3.630.  

The control group's Fugl Meyer score demonstrated a statistically significant 

improvement, indicating that participants showed improved balance ability in post-

intervention, even in the absence of the experimental intervention. 
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CHAPTER-Ⅴ DISCUSSION & LIMITATIONS 

5.1 Discussion:  

The current research involved 34 participants, and the gender, residential environment, 

and the family composition were similar between the experimental and control groups. 

Whereas most of the participants lived in the rural region (76.5%), no statistically 

different demographic differences occurred between both groups. However, the mean 

age was lower in the experimental group (HFT) (55.53 ± 10.85) than that in the control 

group (65.94 ± 14.14), which was statistically significant. This age discrepancy might 

be given impact on the overall results, as age-related factors impact stroke recovery in 

course. The study mostly looked at the use of lower extremity motor recovery and 

functional mobility and balance.  Higher Function Training (HFT) was administered to 

the experimental group, and traditional physiotherapy to the control group.   

A valid assessment of lower extremity motor function, the Fugl‑Meyer score, showed 

a statistically significant difference in changes of the experimental group better (p = 

0.004), indicating that HFT was more effective than traditional physiotherapy in 

helping achieve motor recovery. Such results support the hypothesis that HFT through 

a combination of task-specific, strength, balance, and coordination activities may have 

had a significant positive effect on the motor recovery of chronic stroke survivors. 

According to the Huang et al. (2021, p. 11) study demonstrated that by applying lateral 

stair walking enhance motor recovery but didn’t show significance in difference 

between experimental and group where (P = 0.772).  

Although in both groups, functional independence according to the Barthel Index 

improved, no statistically significant difference was found between the two groups (p 

= 0.314). The implications of this finding are that whereas all of the interventions can 

positively impact the state of activities of the daily life (ADL), HFT does not necessarily 

have a significantly greater effect in this area as compared with the traditional 

physiotherapy. According to the Huang et al. (2021, p. 11) study demonstrated that by 

applying lateral stair walking enhance the state of activities of the daily life through 

Barthel Index (BI) which shows significant difference between experimental and 

control group (P = 0.039).  



50 

 

Although in both groups, functional independence according to the Barthel Index 

improved, no statistically significant difference was found between the two groups (p 

= 0.314). The implications of this finding are that whereas all of the interventions can 

positively impact the state of activities of the daily life (ADL), HFT does not necessarily 

have a significantly greater effect in this area as compared with the traditional 

physiotherapy. The perceived inferiority could be explained by reverse orientation to 

ADL features of the Barthel Index as opposed to the determination of motor 

performance on the basis of lower-enhanced motor tasks.  

In this study, both experimental and control groups showed significant balance 

improvement as established by the Berg Balance Scale (BBS) (p < 0.05). Nonetheless, 

slightly higher improvements were observed in the experimental group (mean rank 

=19.68) compared with the control (mean rank =15.32), but the difference was not 

found to be statistically significant (p =0.196). Both interventions showed positive 

effects on balance, but it can be inferred that the systematizing quality of the HFT 

intervention does not suggest a significantly strong benefit or advantage over traditional 

physiotherapy with regards to the balance recovery process. According to the Liu et al. 

(2016, p. 632) demonstrated that frontal stair training can improve balance performance 

measured by Berg Balance Scale which indicate significant result for both different and 

within group comparison (P = 0.003) and (P = 0.000). Another study conducted by Seo, 

Park and Park (2015, p. 1461) indicate that sit to stand training can improve balance 

performance where significant level of group difference (P = <0.05). The age factor 

was also found to have great influence on the recovery process since better gains were 

recorded in the younger group of the experimental group. This is consistence with 

existing literature that younger stroke survivors generally experience more substantial 

functional recovery.  
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5.2 Limitations of this Study:  

 Small sample size: The participant sample which was used in the study was very 

small (only 34 patients), which limited the applicability of the results to the 

wider population of patients with chronic stroke. 

 Age imbalance: There was also statistically significant age difference between 

the experimental and control groups; such differential factor might have 

influenced results because younger participants tend to recover faster.  

 Gender Imbalance: The control group had a higher proportion of males (76.5%), 

whereas the experimental group was more balanced. This uneven distribution 

may affect the generalizability of results, especially gender related differences 

in stroke recovery.  

 Absence of follow up: Lack of post intervention follow up means that the 

sustainability of the improvements observed in motor function, balance, ADL 

remains uncertain. 

 Limited outcome measure: While Fugl-Meyer, Barthel Index, Berg Balance 

Scale were used, other aspect of motor function such as gait adaptability, quality 

of life were not assessed.  
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CHAPTER- VI                     CONCLUSION & RECOMMENDATIONS 

 

6.1 Conclusion: 

The study aimed to evaluate the effectiveness of Higher Function Training (HFT) in 

improving lower extremity motor recovery, balance and functional independence in 

patient with chronic stroke. The result indicate that while both HFT and conventional 

physiotherapy lead to significant improvements in balance and activities of daily living 

(ADLs), HFT demonstrated a statistically significant advantage in enhancing lower 

extremity motor recovery as measured by the Fugl-Meyer Assessment. Despite these 

promising result, no significant differences were found between the two intervention in 

terms of functional independence and balance suggesting that both approaches are 

beneficial for stroke rehabilitation.  

The findings support the potential of HFT as an effective rehabilitation strategy for 

chronic stroke patients, especially in improving motor function, but also highlight the 

need for future studies with longer follow up periods and larger sample size to assess 

the long term sustainability of these gains. The study’s strengths, such as its randomized 

controlled trail design and use of validated assessment tools, contribute to the reliability 

of the results. However, the absence of follow up data and small sample size are key 

limitation that should be addressed in future research to provide more evidence on the 

long term effectiveness of HFT in stroke rehabilitation.  

Higher Function Training is an effective intervention to enhancing motor recovery in 

chronic stroke patients which can promote the rehabilitation process of that patient. 
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6.2 Recommendations 

1. Further research with larger sample size: Given the relatively small sample size 

in this study, future research should aim to recruit a larger and diverse group of 

participants that can enhance the generalizability of the findings. 

2. Long term follow up studies: To assess the sustainability of the improvements 

achieved through HFT, future studies should incorporate long term follow up 

periods. This will provide valuable insights into whether the benefits observed 

post intervention are maintained over time.  

3. Targeting specific stroke subtype: Future studies should consider investigating 

the effect of HFT on different subtype of stroke (ischemic and 

hemorrhagic).This would help to determine whether certain stroke type may 

benefit more from specific rehabilitation protocols. 

4. Expanded outcome measure: Future research should measure another outcome 

such as gait parameter and quality of life. This would provide a more 

comprehensive understanding of the impact of HFT on stroke survivors.  
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Appendix- C 

Questionnaire Bangla & English 

সম্মতি পত্র 

আসসালামু আলাইকুম, 

আতম ডেতিে তিমন দাস, ঢাকা তিশ্বতিদযালয়ের তিতকৎসা অনুষয়দর অধীয়ন সাইক কয়লজ অি 

ডমতেয়কল সায়েন্স অযান্ড ডেকয়নালজজ (এসতসএমএসটে) এর তিএসতস তিজজওয়েরাতপর িিুে থ 

ডপশাদায়রর তশক্ষােী। আমার স্নািক তেতি অজথয়নর জনয আমায়ক একটে গয়িষণা প্রক্প পতরিালনা 

করয়ি হয়ি এিং এটে আমার অধযেয়নর একটে অংশ। আমার গয়িষণার তশয়রানাম "ডরাক পরিিী 

ডরাগীয়দর ময়ধয শরীয়রর তনয়ির অংয়শর মাংসয়পতশর পুনরুদ্ধায়রর উপর উচ্চির প্রতশক্ষয়ণর 

কার্ থকাতরিা।"। আমার গয়িষণা প্রক্পটে পূরণ করার জনয আপনার ডরাক পরিিী মাংসয়পতশর অিস্থা, 

িযজিগি ও অনযানয িেয সংিহ করয়ি হয়ি। সুিরাং, আপতন এই গয়িষণাে একজন সম্মাতনি 

অংশিহণকারী হয়ি পায়রন এিং কয়োপকেয়নর সমেটে দুই িার কয়র ১৫-২০ তমতনে হয়ি। আতম 

আপনায়ক জানায়ি িাই ডর্ এটে একটে সম্পূণ থরূয়প একায়েতমক গয়িষণা ও এটে অনয ডকানও উয়েয়শয 

িযিহার করা হয়ি না। আতম আপনায়ক আশ্বাস তদজি ডর্ সমস্ত িেয ডগাপন রাখা হয়ি। আপনার 

অংশিহণ ঐজিক হয়ি। এই গয়িষণা ডেয়ক আপতন ডর্ ডকায়না সমে আপনার সম্মতি ও অংশিহণ 

প্রিযাহার করয়ি প্রয়িন। আপনার র্তদ ডকান প্রশ্ন পছন্দ না হে ডসয়ক্ষয়ত্র আপতন প্রশ্ন প্রিযাখান করার 

অতধকার রায়খন। 

  

গয়িষণা সম্পয়কথ আপনার র্তদ ডকানও প্রশ্ন োয়ক িাহয়ল আপতন আমার সুপারিাইজার োাঃ শহীদুল 

ইসলাম (তপটে),  সহয়র্াগী অধযাপক ,সাইক কয়লজ অি ডমতেয়কল সায়েন্স অযান্ড ডেকয়নালজজ এর 

সায়ে ডর্াগায়র্াগ করয়ি পায়রন। শুরু করার আয়গ আপনার তক ডকান প্রশ্ন আয়ছ? 

  

সুিরাং, আতম সাক্ষািকারটে  িাতলয়ে ডর্য়ি পাতর? 

  

হযা াঁ                                                  না 

  

অংশিহণকারীর স্বাক্ষর ……………………    িাতরখ……………………………. 

  

সাক্ষীর স্বাক্ষর  ………………………………      িাতরখ……………………………. 

  

গয়িষয়কর স্বাক্ষর,    ………………………………     িাতরখ……………………………. 
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সামাজজক জনিাতিক ও স্বাস্থয-সম্পতকথি প্রশ্নািতল 

(অনুিহ কয়র র্োর্ে ঘয়র ✓ তিহ্ন তদন িা িাাঁকা স্থান পূরণ করুন) 

প্রশ্ন 

নং 

প্রশ্ন উত্তর 

১ নাম: __________________________ 

২ িেস (িছর): __________________________ 

৩ তলঙ্গ: ☐ পুরুষ ☐ মতহলা ☐ অনযানয 

৪ বিিাতহক অিস্থা: ☐ অতিিাতহি ☐ তিিাতহি ☐ িালাকপ্রাপ্ত ☐ 

তিধিা/তিপত্নীক 

৫ তশক্ষাগি ডর্াগযিা: ☐ অতশতক্ষি ☐ প্রােতমক ☐ মাধযতমক ☐ উচ্চমাধযতমক 

☐ স্নািক ☐ স্নািয়কাির 

৬ ডপশা: __________________________ 

৭ মাতসক পাতরিাতরক আে: ☐ <১০,০০০ োকা ☐ ১০,০০০–২০,০০০ োকা ☐ 

২০,০০০–৩০,০০০ োকা ☐ >৩০,০০০ োকা 

৮ িসিায়সর স্থান: ☐ শহর ☐ িাম ☐ মিস্বল 

৯ পতরিায়রর ডমাে সদসয সংখযা: __________________________ 

১০ ডরায়গর ধরন: ☐ ইসয়কতমক ডরাক ☐ ডহয়মায়রজজক ডরাক 

১১ আক্রান্ত তদক: ☐ োন পায়শ ☐ িাম পায়শ 

১২ ডরাক হওোর সমেকাল 

(মায়স): 

__________________________ 

১৩ তক ধরয়ণর তিতকৎসা 

ডপয়েয়ছন? 

☐ ইনয়োর/হাসপািাল ☐ আউেয়োর/তিতনক ☐ ডকায়না 

তিতকৎসা ডননতন 
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১৪ পূয়ি থ তিজজওয়েরাতপ তনয়েয়ছন 

তক? 

☐ হযা াঁ ☐ না 

১৫ িিথমায়ন তিজজওয়েরাতপ 

তনয়িন তক? 

☐ হযা াঁ ☐ না 

১৬ সহ-উপসগ থ (Comorbidities): ☐ উচ্চ রিিাপ ☐ োোয়িটেস ☐ হৃদয়রাগ ☐ হা াঁপাতন ☐ 

অনয: ____________ 

১৭ িলায়িরার জনয সহােিা 

দরকার হে তক? 

☐ না ☐ হযা াঁ – সহােক উপকরণ: ____________ 

১৮ িিথমায়ন ডকায়না িযো রয়েয়ছ 

তক? 

☐ হযা াঁ ☐ না – িযোর অিস্থান: __________ 

১৯ ধূমপান কয়রন তক? ☐ কখয়না না ☐ পূয়ি থ করয়িন ☐ িিথমায়ন কয়রন 

২০ অযালয়কাহল িহণ কয়রন তক? ☐ কখয়না না ☐ মায়ে মায়ে ☐ তনেতমি 

২১ ডরাক হিার পূয়ি থ তক তনেতমি 

হা াঁো/িলায়িরা করয়িন? 

☐ হযা াঁ ☐ না 

২২ িিথমায়ন বদতনক কিো হা াঁেয়ি 

পায়রন? 

☐ <১০ তমোর ☐ ১০-৫০ তমোর ☐ ৫০-১০০ তমোর ☐ 

>১০০ তমোর 

২৩ ডমািাইল িা সহােক র্য়ে 

ডর্াগায়র্াগ করয়ি পায়রন তক? 

☐ হযা াঁ ☐ না 

২৪ পতরিায়রর সহােিা পান তক? ☐ হযা াঁ ☐ না – র্তদ না, ডকন? __________ 
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Berg Balance Scale (BBS) স্কোররং প্রশ্নোবরি (বোংিো) 

ডরাগীর আইতে: _______________________       িাতরখ: ______________ 

 নং কোর্ যকিোপ (Activity) ০ ১ ২ ৩ ৪ 

১ িসা অিস্থান ডেয়ক দা াঁড়ায়না ☐ ☐ ☐ ☐ ☐ 

২ সাহার্য ছাড়া দা াঁতড়য়ে োকা (২ তমতনে) ☐ ☐ ☐ ☐ ☐ 

৩ ডিোয়র সাহার্য ছাড়া িয়স োকা (২ তমতনে) ☐ ☐ ☐ ☐ ☐ 

৪ দা াঁড়ায়না অিস্থা ডেয়ক িয়স র্াওো ☐ ☐ ☐ ☐ ☐ 

৫ এক ডিোয়র িয়স অনয ডিোয়র স্থানান্তর ☐ ☐ ☐ ☐ ☐ 

৬ ডিাখ িন্ধ ডরয়খ দা াঁতড়য়ে োকা (১০ ডসয়কন্ড) ☐ ☐ ☐ ☐ ☐ 

৭ দুই পা একসায়ে ডরয়খ দা াঁতড়য়ে োকা ☐ ☐ ☐ ☐ ☐ 

৮ সাময়ন হাি িাতড়য়ে িস্তু ধরার ডিষ্টা ☐ ☐ ☐ ☐ ☐ 

৯ ডময়ে ডেয়ক িস্তু ডিালা ☐ ☐ ☐ ☐ ☐ 

১০ কাাঁয়ধর উপর তদয়ে ডপছয়ন িাকায়না ☐ ☐ ☐ ☐ ☐ 

১১ ৩৬০ তেতি ঘুয়র দা াঁতড়য়ে োকা ☐ ☐ ☐ ☐ ☐ 

১২ একটে স্েুয়ল তিক্পিায়ি পা রাখা ☐ ☐ ☐ ☐ ☐ 

১৩ একটে পা অনযটের সাময়ন ডরয়খ দা াঁড়ায়না ☐ ☐ ☐ ☐ ☐ 

১৪ এক পায়ে দা াঁতড়য়ে োকা ☐ ☐ ☐ ☐ ☐ 

ডমাে ডকার তলখুন (0 – ৫৬): ______ / ৫৬ 

আপনার ডমাে ডকার অনুর্ােী তনয়ির তিিায়গ টেক তদন (✓): 

রবভোগ (Category) স্কোর সীমো টিক রিন (✓) 

িায়লা িারসাময ৪১ – ৫৬ ☐ 

মাোতর িারসাময ২১ – ৪০ ☐ 

দুি থল িারসাময ০ – ২০ ☐ 
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বোর্থ যি ইনর্েক্স মূিযোয়ন ফম য (Barthel Index Assessment Form – Bangla Version) 

কোর্ যকিোপ (Activity) স্কোর্রর মোনিণ্ড  স্কোর  

১. খোওয়ো  0 = সম্পূণ থ সহােিা প্রয়োজন 

5 = তকছু সহােিা 

10 = সম্পূণ থ স্বাধীন 

☐ ০ ☐ ৫ ☐ ১০ 

২. স্নোন  0 = সহােিা প্রয়োজন 

5 = স্বাধীন 

☐ ০ ☐ ৫ 

৩. বযক্তিগত পররচর্ যো  0 = সহােিা প্রয়োজন 

5 = স্বাধীন 

☐ ০ ☐ ৫ 

৪. স্পোশোক পরো  0 = সহােিা প্রয়োজন 

5 = তকছু সহােিা 

10 = স্বাধীন 

☐ ০ ☐ ৫ ☐ ১০ 

৫. মূত্ররনিঃসরণ রনয়ন্ত্রণ  0 = অসংর্ম িা সম্পূণ থ সহােিা 

5 = মায়ে মায়ে দুঘ থেনা 

10 = সম্পূণ থ তনেেণ 

☐ ০ ☐ ৫ ☐ ১০ 

৬. মূত্র রনয়ন্ত্রণ  0 = অসংর্ম িা সম্পূণ থ সহােিা 

5 = মায়ে মায়ে দুঘ থেনা 

10 = সম্পূণ থ তনেেণ 

☐ ০ ☐ ৫ ☐ ১০ 

৭. স্শৌচোগোর্র র্োওয়ো  0 = সহােিা প্রয়োজন 

5 = তকছু সহােিা 

10 = স্বাধীন 

☐ ০ ☐ ৫ ☐ ১০ 

৮. রবছোনো-স্চয়োর স্থোনোন্তর  0 = সম্পূণ থ সহােিা 

5 = প্রধান সহােিা 

10 = তকছু সহােিা 

15 = স্বাধীন 

☐ ০ ☐ ৫ ☐ ১০ 

☐ ১৫ 

৯. হোাঁিো/চিোর্ফরো  0 = সহােিা ছাড়া িলায়িরা অসম্ভি 

5 = হুইলয়িোর িা প্রধান সহােিা 

10 = তকছু সহােিা 

15 = স্বাধীন 

☐ ০ ☐ ৫ ☐ ১০ 

☐ ১৫ 

১০. রসাঁর়ি উঠোনোমো  0 = সহােিা প্রয়োজন 

5 = তকছু সহােিা 

10 = স্বাধীন 

☐ ০ ☐ ৫ ☐ ১০ 

 

ডমাে ডকারাঃ     __________ / ১০০ 
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ফুগি-স্ময়োর অ্যোর্সসর্মন্ট (FMA) – স্িোয়োর এক্সটিরমটি (বোংিো  সংকরণ) 

ক্রম আইর্িম/ক্তক্রয়ো স্কোর (০–২) 

ক. ররর্েক্স অ্যোরিরভটি (রচত হর্য় শুর্য়) 
  

১..  Flexores ( ডেক্সর)  হা াঁেুর ডেক্সর তরয়েক্স  ☐ ০ ☐ ২ 

২.   Extensors (এক্সয়েন্সর) নুনযিম একটে হােু / ডগাড়াতলর তরয়েক্স 

(Achilles) 

☐ ০ ☐ ২ 

খ. স্েচ্ছোয় সমরিত চিন  

িাধা তদয়ে তনজিি হওো (তিি হয়ে শুয়ে) 

  

৩. তহপ ডেক্সন ☐ ০ ☐ ১ ☐ ২ 

৪. হা াঁেু ডেক্সন ☐ ০ ☐ ১ ☐ ২ 

৫. ডগাড়াতল েতস থয়েক্সন ☐ ০ ☐ ১ ☐ ২ 

৬. তহপ এক্সয়েনশন ☐ ০ ☐ ১ ☐ ২ 

৭. তহপ এোকশন ☐ ০ ☐ ১ ☐ ২ 

৮. হােু এক্সয়েনশন ☐ ০ ☐ ১ ☐ ২ 

৯. ডগাড়াতল প্ল্যান্টার ডেক্সন ☐ ০ ☐ ১ ☐ ২ 

গ. স্েছোয় রমশ্র সমরিত মুভর্মন্ট  

িসা অিস্থাে 

  

১০. হােু িাজ করা সম্পুন থ ডসাজা অিস্থা ডেয়ক ০= সজক্রে নে, ১= ৯০ 

তেতির কম পায়র, ২= ৯০ 

তেতির ডিতশ পায়র 

☐ ০ ☐ ১ ☐ ২ 

১১. ডগাড়াতলর েরতসয়েকশন ( ডগাড়াতল উিু করা)   ০= পায়র না, ১= অ্প পায়র, 

২= সম্পুন থ পায়র 

 

☐ ০ ☐ ১ ☐ ২ 

ঘ. স্েছোয় অ্ল্প বো সমিয় ছো়িো মুভর্মন্ট   

দা াঁতড়য়ে (তহপ ০ তেতি) 

  

১২. হােু ডেক্সন ৯০ তেতিয়ি, িারসাময সহয়র্াতগিা 

প্রয়র্াজয  

 
☐ ০ ☐ ১ ☐ ২ 
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১৩. ডগাড়াতল েরতসয়েক্সন ০= সজক্রেিায়ি পায়র না, ১= 

অ্প পায়র, ২= পুয়রাপুতর 

পায়র  

☐ ০ ☐ ১ ☐ ২ 

ঙ. সোধোরণ ররর্েক্স কোর্ যক্রম 
  

হােু ডেক্সর,পযায়েলার, আতিতলি (Patella, achillis) 
 

☐ ০ ☐ ১ ☐ ২ 

 চ স্কো-অ্রেযর্নশন ও গরত তিি হয়ে শুয়ে ডিাখ 

িন্ধ কয়র, ৫ িার র্ি দ্রুি সম্ভি  

  

১৪. কম্পন (Tremor) 
 

☐ ০ ☐ ১ ☐ ২ 

১৫. সমন্বয়ের অিাি ( Dysmetria) 
 

☐ ০ ☐ ১ ☐ ২ 

১৬. সমে  ০= ৬ ডসয়কন্ড এর সমান িা 

ডিতশ, ১= (২-৫ ডসয়কন্ড); ২= 

(২ ডসয়কন্ড এর কম) 

☐ ০  ☐ ১ ☐ ২ 

স্মোি স্কোর (সর্ব যোচ্চ: 34)              ________ 
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Inform Consent 

 

Assalamualaikum,   

I am David Timon Das, 4th Professional, B.Sc. in Physiotherapy student at SAIC 

College of Medical Science and Technology (SCMST) under the Faculty of Medicine, 

University of Dhaka. To obtain my Bachelor degree, I have to conduct a research 

project and it is a part of my study. My research title is “Effectiveness of Higher 

Function Training on Lower Extremity Motor Recovery among Patient with Chronic 

Stroke”. I would like to know about some personal & other related questions about your 

health condition to fulfill my research project. So, you can be a respected participant in 

this research and the conversation time will be two times 15-20 minutes. I would like 

to inform you that this is a purely academic study and will not to be used for any other 

purposes. I assure you that all data will be kept confidential. Your participation will be 

voluntary. You may have the right to withdraw consent and discontinue participation 

at any time from this study. You also have the right to reject a particular question that 

you don’t like. If you have any queries about the study, you may contact with my 

supervisor Md. Shahidul Islam, Associate Professor, SAIC College of Medical Science 

& Technology. Do you have any questions before I start?   

So, I can proceed with the interview.   

  

Yes     No     

 

 

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

  

Signature of the witness……………………………….                Date………………..  

  

Signature of the researcher…………………………….              Date…………………   
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Sociodemographic Questionnaire in English 

(Please tick the appropriate box or fill in the blank spaces) 

No. Question Answer 

1 Name: __________________________ 

2 Age (year): __________________________ 

3 Gender: ☐ Male ☐ Female ☐ Others 

4 Marital Status: ☐ Unmarried ☐ Married ☐ Divorced ☐ Widowed 

5 Educational 

Qualification: 
☐ Illiterate ☐ Primary ☐ Secondary ☐ Higher 

secondary ☐ Graduate ☐ Post-graduate 

6 Profession: __________________________ 

7 Monthly income: ☐ <10000 BDT ☐ 10k-20k BDT ☐ 20k-30k BDT ☐ > 

30k BDT 

8 Living area: ☐ Urban ☐ Rural 

9 Total family member: __________________________ 

10 Type of stroke: ☐ Ischemic ☐ Hemorrhagic 

11 Affected side: ☐ Right ☐ Left 

12 Duration Since Stroke 

(in Months): 

  __________________________ 

13 Past medical treatment ☐ Indoor/Hospital ☐ Outdoor/clinic ☐ No treatment 

14 Received Physiotherapy 

Previously 
☐ Yes ☐ No 

15 Currently Receiving 

Therapy 
☐ Yes ☐ No 

16 Comorbidities: ☐ Hypertension ☐ Diabetes ☐ Heart disease ☐ 

Asthma ☐ Others: ____________ 

17 Uses Assistence ☐ No ☐ Yes – Type of Assistive Device Used: 

____________ 
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18 Current presence of pain ☐ Yes ☐ No, site of pain: __________ 

19 Habit of smoking ☐ Never ☐ Past ☐ Present 

20 Habit of alcohol ☐ Never ☐ Sometimes ☐ Regular 

21 Walking ability before 

stroke 
☐ Yes ☐ No 

22  How far patient can 

currently walk 
☐ <10 m ☐ 10-50 m ☐ 50-100 ☐ >100m  

23 Can use mobile phone or 

device independently 
☐ Yes ☐ No 

24 Gets family support in 

mobility or ADLs 
☐ Yes ☐ No –If not, why? __________ 
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Berg Balance Scale (BBS) Questionnaire 

Patient’s Name: ________________________ 

Patient’s ID: ____________________      Date: ----------------- 

 

No. (Activity) 0 1 2 3 4 

1 Sitting to standing  ☐ ☐ ☐ ☐ ☐ 

2 Standing unsupported (2 min) ☐ ☐ ☐ ☐ ☐ 

3 Sitting unsupported (2 min) ☐ ☐ ☐ ☐ ☐ 

4 Standing to sitting ☐ ☐ ☐ ☐ ☐ 

5 Transfers  ☐ ☐ ☐ ☐ ☐ 

6 Standing with eyes closed (10 s) ☐ ☐ ☐ ☐ ☐ 

7 Standing with feet together ☐ ☐ ☐ ☐ ☐ 

8 Reaching forward with outstretched arm ☐ ☐ ☐ ☐ ☐ 

9 Retrieving object from floor  ☐ ☐ ☐ ☐ ☐ 

10 Turning to look behind  ☐ ☐ ☐ ☐ ☐ 

11 Turning 360 degrees ☐ ☐ ☐ ☐ ☐ 

12 Placing alternate foot on stool ☐ ☐ ☐ ☐ ☐ 

13 Standing with one foot in front ☐ ☐ ☐ ☐ ☐ 

14 Standing on one foot ☐ ☐ ☐ ☐ ☐ 

Total Score (0 – 56): ______ / 56 

Mark in the below according to the score (✓): 

   (Category) Score range   (✓) 

Low fall risk 41 – 56 ☐ 

Medium fall risk 21 – 40 ☐ 

High fall risk 0 – 20 ☐ 
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(Barthel Index Assessment Form – English Version) 

(Activity)  (Scoring Criteria)  (Score) 

1. (Feeding) 0 = Unable  

5 = Needs help  

10 = Independent 

 

☐ 0 ☐ 5 ☐ 10 

2. (Bathing) 0 = Dependent  

5 = Independent 
☐ 0 ☐ 5 

3. (Grooming) 0 = Need help 

5 = Independent 
☐ 0 ☐ 5 

4. (Dressing) 0 = Dependent 

5 = Need help 

10 = Independent 

☐ 0 ☐ 5 ☐ 10 

5. (Bowel Control) 0 = Incontinent  

5 = Occasional accident  

10 = Continent 

☐ 0 ☐ 5 ☐ 10 

6. (Bladder Control) 0 = Incontinent  

5 = Occasional accident  

10 = Continent 

☐ 0 ☐ 5 ☐ 10 

7. (Toilet Use) 0 = Dependent 

5 = Need some help 

10 = Independent 

☐ 0 ☐ 5 ☐ 10 

8. (Transfers: Bed to 

Chair and Back) 

0 = Unable 

5 = Major help  

10 = Minor help 

15 = Independent 

☐ 0 ☐ 5 ☐ 10 

☐ 15 

9. (Mobility) 0 = Immobile  

5 = Wheelchair independent 

10 = Walks with help of one person  

15 = Independent  

☐ 0 ☐ 5 ☐ 10 

☐ 15 

10. (Stairs) 0 = Unable  

5 = Need help 

10 = Independent 

☐ 0 ☐ 5 ☐ 10 

 Total Score:   

--------------- 
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FUGL-MEYER LOWER EXTREMITY (FMA-LE) Assessment: 

No Item/Activity Score 

A. Reflex activity, supine position 
  

1. Flexors: knee flexors Knee flexor reflex  ☐ 0 ☐ 2 

2. Extensors: patellar, Achilles (at least one) Knee / Ankle reflex 

(Achilles) 

☐ 0 ☐ 2 

B. Volitional movement within synergies 

supine position 

  

3. Hip flexion ☐ 0 ☐ 1 ☐ 2 

4. Knee flexion ☐ 0 ☐ 1 ☐ 2 

5. Ankle dorsiflexion ☐ 0 ☐ 1 ☐ 2 

6. Hip extension ☐ 0 ☐ 1 ☐ 2 

7. Hip adduction ☐ 0 ☐ 1 ☐ 2 

8. Knee extension ☐ 0 ☐ 1 ☐ 2 

9. Ankle plantarflexion ☐ 0 ☐ 1 ☐ 2 

C. Volitional movement mixing synergies 

sitting position 

  

10. Knee flexion from actively or passively 

extended knee 

0= no active motion, 1= 

less than 90°, 2 = more 

than 90° active flexion 

☐ 0 ☐ 1 ☐ 2 

11. Ankle dorsiflexion 0 = no active motion, 1= 

limited dorsiflexion, 2= 

complete dorsiflexion 

 

☐ 0 ☐ 1 ☐ 2 

D. Volitional movement with little or no 

synergy (standing position) 
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12. Knee flexion to 90°,balance support is 

allowed 

 
☐ 0 ☐ 1 ☐ 2 

13. Ankle dorsiflexion compare with 

unaffected side 

0 = no active motion, 1= 

limited dorsiflexion, 2= 

complete dorsiflexion 

 

☐ 0 ☐ 1 ☐ 2 

E. Normal reflex activity 
  

knee flexors, Patellar, Achilles 
 

☐ 0 ☐ 1 ☐ 2 

F. COORDINATION/SPEED, supine, 

after one trial with both legs, eyes closed 

  

14. Tremor 
 

☐ 0 ☐ 1 ☐ 2 

15. Dysmetria 
 

☐ 0 ☐ 1 ☐ 2 

16. Time 0= 6 or more seconds 

slower, 1= (2-5 seconds 

slower); 2= (less than 2 

seconds) 

☐ 0 ☐ 1 ☐ 2 

Total score  (Max: 34)              _____ 
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Gant Chart 

Activities/ 

months 

Aug 

24 

Sept 

24 

Oct 

24 

Nov 

24 

Dec 

24 

Jan 

25 

Feb 

25 

Mar 

25 

April 

25 

May 

25 

Jun 

25 

July 

25 

 Proposal 

presentation 

            

Introduction             

Literature 

review 

            

Methodology             

Data collection             

Data 

Analysis 

            

Result             

1st progress 

presentation 

            

Discussion             

Conclusion & 

Recommendation 

            

2nd progress 

presentation 

            

Communication 

with supervisor 

            

Final submission             

 

Appendix- D 


