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ABSTRACT  

 

Background: Stroke is a disorder where brain is damaged either by blockage in the 

blood vessels or rupture of the blood vessels. Stroke often leads to significant arm 

weakness and impaired motor function, affecting daily activities and quality of life. 

Task-oriented strength training, which focuses on repetitive, goal-directed movements, 

has shown promise in improving arm function after stroke. Objective: The main 

objective of the study is to determine if higher intensity training leads to greater 

improvements in muscle strength, motor control, and overall functional use of the 

affected arm compared to standard or lower-intensity training protocols. insights for 

optimizing rehabilitation strategies and improving patient outcomes. Methodology: A 

randomized controlled trial design was used in this study to investigate the effectiveness 

of increasing intensity of task-oriented strength training exercises for enhancing upper 

limb function in individuals who have experienced a stroke. The tools used to measure 

improvements in upper limb function included the Action Research Arm Test (ARAT), 

the Barthel Index Scale, and a goniometer. Results: The study evaluated the 

effectiveness of an intervention on upper limb muscle strength, motor function (ARAT), 

and functional independence (Barthel Index) using independent and paired t-tests. The 

mean age among 30 participants was 51.31. Males comprised 60% in the control and 

53.33% in the experimental group. Ischemic stroke was more prevalent (86.67% 

control, 80% experimental). In the experimental group, significant improvements were 

found in multiple muscle movements with p-values < 0.05, such as shoulder adduction 

(p = 0.0001), elbow flexion (p = 0.0000), and finger flexion (p = 0.0000). ARAT 

subtests also showed highly significant improvements (Grasp: p = 0.0000, Grip: p = 

0.0000). The Barthel Index improved significantly in the experimental group (p = 

0.034) but not in the control group (p = 0.065). These results confirm the intervention’s 

positive impact for the post stroke patients. Conclusion: Increasing the intensity of 

task-oriented strength training exercises results in significantly greater improvements 

in arm function among stroke survivors. These findings support the integration of 

higher-intensity protocols into upper limb rehabilitation programs post-stroke to 

enhance functional recovery. Keywords: Stroke, task-oriented training, upper limb 

function, strength training, exercise intensity
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1.1 Background  

Stroke is also known as a cerebrovascular accident (CVA), occurs when the blood 

supply to part of the brain is interrupted or reduced, depriving brain tissue of oxygen 

and nutrients. This can result in brain cell death within minutes. Strokes can be caused 

by a blockage (ischemic stroke) or a rupture (hemorrhagic stroke) of blood vessels in 

the brain (Gunarathne et al., 2023). 

Stroke is the sudden death of brain cells due to lack of oxygen when the blood flow to 

the brain is lost by blockage or rupture of an artery to the brain (Owolabi et al., 2025). 

Stroke is the rapidly developing loss of brain function due to a disturbance in the blood 

supply to the brain. This can be due to ischemia caused by blockage or due to a 

hemorrhage. After a stroke, motor, sensory, perceptual, or cognitive deficits may occur, 

and these impairments can have various impacts on individual functioning through 

generation of disabilities and affect rehabilitation potential (Sims & Muyderman, 

2020). 

Stroke is considered as a precious disease from human, family and community 

perspectives (Carlo, 2019). Stroke ranks number four among all causes of death after 

heart disease, cancer and chronic lower respiratory disease in terms of mortality (Legge 

et al., 2021). Stroke constitutes a substantial health care problem and is characterized 

by a high burden of disease from health care and public health perspectives in both 

worldwide and in the United States and the incidence rate of stroke is higher in African 

American than Caucasian (Sergeev, 2021). 

 It is a second commonest cause of death approximately 9% (Mondal et al., 2022). 

Stroke is the fourth major cause of disease burden after heart disease, HIV/AIDS and 

unipolar depression worldwide (Joubert et al., 2018). Stroke is associated with a 

significant burden of disability and loss of quality-adjusted life years (Mu¨ller-

Nordhorn et al.,2016). In China, stroke has been a major public health problem (Zhang 

et al., 2021).

CHAPTER – I                                                       INTRODUCTION  
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Stroke is responsible of severe disabilities in adults. Disability rate of stroke is 50 to 

65%. After a successful rehabilitation program about 70% patients walk independently. 

It appears a small number of patients are able to walk functionally in the community 

(Mudge et al., 2019). By occurring stroke cognitive, psychological and physical 

function has been lost. It responsible for long-term disability (Rabin et al., 2022). 

Stroke considered as a one of the principal causes of morbidity and mortality in elderly 

(Kalvin & Margaret, 2021) in the developed world and in all industrialized countries 

and it is the leading cause of disability (Belda-Lois et al., 2021). About 30% of stroke 

survivors are permanently disabled and require assistance to perform their activities of 

daily living (ADL) (Kalvin & Margaret,2021).  

Stroke occurring rate is the same in men and women but women are more probable to 

die (Mensah, 2018). Stroke, either ischemic or hemorrhagic is more common in men 

than in women (Zhang et al., 2021). Stroke incidence was about 30% higher in men 

than in women in Western Europe (Appelros et al., 2019). Stroke is the third and fourth 

leading cause of death in women and men in the United States respectively (Sergeev, 

2021).  

Modifiable risk factors are the same for both younger and older age groups. However, 

the prevalence of these risk factors is not the same in these two age groups. 

Hypertension, heart disease (including atrial fibrillation), and diabetes mellitus are the 

most common risk factors among the elderly (Smajlovic et al., 2023). 

 In contrast, among 1,008 young stroke patients in Finland, the most common vascular 

risk factors were dyslipidemia (60%), smoking (44%), and hypertension (39%) (Putaala 

et al., 2019). In another study, Putaala et al. (2022) investigated the distribution of 

vascular risk factors in 3,944 young stroke patients from three distinct geographic 

regions in Europe. The three most frequent risk factors were current smoking (49%), 

dyslipidemia (46%), and hypertension (36%). Furthermore, among 990 young stroke 

patients with first-ever ischemic stroke, those without well documented risk factors had 

less frequent recurrent ischemic strokes and non-cerebrovascular arterial events, as well 

as lower long-term mortality rates than those with one or more risk factors (Zang et al., 

2022). The investigators concluded that numbers of risk factors add independent 

prognostic information regarding non cerebrovascular events and mortality in young 

adults. 
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Worldwide, stroke is a major cause of disability (Mondal et al., 2022). About 2.9% of 

the adult have had a stroke, of whom nearly a third live with a disability in American 

(Sergeev, 2021). In Scotland, it is the third commonest cause of death and the most 

frequent cause of severe adult disability (SIGN, 2020). In every society, stroke is a 

considerable cause of death and disability which is both a preventable and a treatable 

disease (Galvin et al., 2022).  

In 2022, stroke mortality in black men and women in the United States were 81.7 and 

71.8 per 100 000 population respectively (Mensah, 2018). Under the age of 65 years 

more than half of men and women who have a stroke die within 8 years (Gordon et al., 

2024). 

In UK, the age adjusted annual death rate from stroke is about 200 per 100,000 in 12% 

of all death (Mondal et al., 2022). The age-standardized mortality rates for adults aged 

30-69 years old in Nigeria and Tanzania are several-fold higher than the rates in Canada, 

the United Kingdom, Brazil, Pakistan, India, China and these rates are exceeded only 

by the high stroke mortality in the Russian Federation (Mensah, 2021). 

Around two thirds of the affected patients are above 65 years a stroke may occur at all 

ages, even in very young children, and can have many causes (Geurts et al., 2024). In 

the United States, Europe and Australia approximately 400/100 000 persons over the 

age of 45 years have a first stroke each year (Yavuz, 2020). 

Stroke is a significant morbidity concerning the Sustainable Development Goals 

(SDGs). It is the leading cause of disability in the Asian population (Zoghbi et al., 2024) 

and affects people of all ages worldwide. In adults, it is the primary cause of disability 

and the fourth most common cause of death in developed countries (Ferreira et al., 

2019). 

The impact of strokes is greater in low and middle-income countries, where the burden 

and mortality due to stroke are increasing over time (Kim & Johnston, 2021) 

(Krishnamurthi et al., 2024).  

50% of stroke survivors are anticipated to regain some functional usage compared to 

82% who can expect to walk independently again which shows how poorly the upper 

limb recovers after a stroke. This discrepancy has been related to the fact that the upper 

limb receives little attention during rehabilitation, that the arm is not used 
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spontaneously for function, and that the intricacy of upper limb function necessitates a 

higher recovery of motor control to achieve function. Although it was historically been 

assumed that recovery from a stroke happens during the first three months and is 

complete by twelve months, it has been demonstrated that further improvement occurs 

with intervention after that time frame (Barker & Brauer, 2025). 

Around 70% of individuals who experience hemiparesis following a stroke, which 

affects their upper limb (UL), are estimated to have lingering disabilities. These 

disabilities are primarily characterized by slower reaching and grasping movements, 

compensatory trunk movements, and reduced abilities in gross and fine manual 

dexterity. Even two to four years after a stroke, approximately 50 to 70% of survivors 

still exhibit some level of upper limb dysfunction, leading to functional losses and a 

tendency to avoid using the affected arm. (Pereira et al.,2022). 

Despite undergoing intensive therapy for an extended period, many stroke patients 

struggle to properly use their affected upper limb because upper limb damage is a 

prevalent and severe side effect of stroke. Among brain-damaged patients, hand 

function is particularly affected, mainly due to the abundance of beta cells in the 

cerebral cortex, which are responsible for hand control. (Kim, Lee & Lee, 2017). 

The weakness in the upper extremity hampers everyday tasks like dressing, bathing, 

self-care, and writing, leading to decreased independence in daily life. Consequently, 

stroke survivors benefit from participating in rehabilitation programs to regain their 

functional independence (Song,2023). 

As a consequence of the ageing population and increasing prevalence of obesity, the 

number of individuals with stroke has shown a substantial growth in the last years 

(Mitchell et al., 2025). Stroke is a leading cause of long-term disability in adults and 

has great impact on the quality of life (Jaracz et al., 2024).  

Individuals with stroke often face upper extremity dysfunction, with only 5% 

recovering their complete upper extremity function (Kwakkel et al.,2023). This 

decrease in function can be caused by spasticity, loss of dexterity, sensory loss, and loss 

of muscle strength (Tsu et al., 2024). The latter appears to make the highest contribution 

to limitations in activities in daily life (Ada et al., 2016) stated that strength training in 

individuals with stroke has a beneficial effect on both muscle strength and activity, and 

recommended to implement strength training in the stroke rehabilitation. 
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Stroke is the major cause for disability in worldwide and it is increasing day by day 

with high risk factors including modifiable and non-modifiable. So, it is a great concern 

about the burden of the society now days. Physiotherapy is playing a vital role for 

rehabilitation of the stroke patients and other neurological, musculoskeletal patients 

among the worldwide. 

Earlier, strength training in individuals with stroke was believed to increase muscle 

spasticity (Bobath et al., 2020). However, several studies have shown that strength 

training can be given to individuals with stroke without increasing spasticity, or even 

suggested the contrary (Abdullahi et al., 2015). 

At present, it remains unclear which strengthening intervention is most feasible and 

effective. Researchers pointed out that eccentric strength is more preserved than 

concentric strength following a stroke, and that eccentric strength training is more 

effective in improving leg strength than concentric strength training (Clark et al., 2033). 

In addition, eccentric Exercises appear to be well tolerated in hemiplegic patients since 

they require a smaller degree of energy expenditure (Hammami et al., 2022). These 

findings suggest that eccentric training could be the most suitable strength training for 

individuals with stroke. Task-oriented training, which emphasizes the practice of 

functional tasks, has gained recognition as an effective rehabilitation strategy. When 

integrated with strength training, task-oriented exercises can further promote 

neuroplasticity and functional recovery. However, the optimal intensity of such training 

protocols remains underexplored, particularly in relation to upper limb rehabilitation 

after stroke. 

Emerging evidence suggests that increasing the intensity of training can enhance motor 

recovery through mechanisms such as increased cortical activation and muscle re-

education. Despite these promising findings, there is limited high-quality clinical trial 

data specifically evaluating the dose-response relationship of task-oriented strength 

training in improving arm function. This randomized clinical trial aims to investigate 

the effectiveness of increasing intensity in task-oriented strength training exercises on 

arm function in stroke survivors. The study seeks to determine whether a higher 

intensity regimen leads to greater functional gains compared to conventional intensity 

protocols, providing valuable insights into optimizing rehabilitation strategies for upper 

limb recovery post-stroke. 
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In recent years, task-oriented training has emerged as a key approach in 

neurorehabilitation, grounded in the principles of motor learning and neuroplasticity. 

This form of therapy emphasizes repetitive practice of meaningful, goal-directed tasks, 

simulating real-life activities to encourage motor relearning. When paired with strength 

training, task-oriented exercises may not only improve movement patterns but also 

increase muscular strength, endurance, and coordination all critical components for 

functional arm recovery (Kumar & Gupta, 2025). 

While task-oriented training is well-supported in the literature, the intensity of such 

interventions is increasingly recognized as a crucial factor influencing outcomes. 

Higher intensity exercise has been associated with improved neuroplastic changes, 

enhanced muscle recruitment, and better functional outcomes. Yet, the ideal intensity 

level for upper limb rehabilitation post-stroke remains unclear, with many rehabilitation 

programs still utilizing moderate or low-intensity protocols due to safety concerns or 

lack of definitive evidence (Dey et al., 2025). 

This gap highlights the need for a rigorous, randomized clinical trial to investigate 

whether increasing the intensity of task-oriented strength training can yield superior 

improvements in arm function compared to standard protocols. The findings could 

provide evidence-based guidance for rehabilitation professionals, ultimately enhancing 

recovery and quality of life for individuals affected by stroke. 
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1.2 Rational  

Stroke is a leading cause of long-term disability worldwide, with hemiplegia being a 

common condition among stroke patients. There are two main types of strokes: 

ischemic and hemorrhagic, both resulting in upper motor neuron lesions, leading to 

increased muscle tone in stroke patients. The upper limb Is more severely affected than 

the lower limb due to the impact on the beta cell, the most abundant cell in the cerebral 

cortex responsible for hand control. As a consequence, improvement in upper limb 

motor function is often slower compared to the lower limb. Functional recovery of the 

arm is critical for improving independence in daily activities and overall quality of life 

in stroke survivors. Despite various rehabilitation strategies, regaining optimal upper 

limb function remains a significant challenge, particularly in the chronic phase post-

stroke. Task-oriented training, which emphasizes repetitive practice of goal-directed 

functional tasks, has shown promising outcomes in enhancing motor recovery. 

However, the role of intensity in task-oriented strength training remains under-

investigated. While current guidelines support exercise-based rehabilitation, they often 

lack specificity regarding the optimal dosage and intensity needed to maximize upper 

limb functional gains. This study addresses a critical gap by evaluating whether 

increasing the intensity of task-oriented strength training can lead to superior 

improvements in arm function compared to conventional approaches. A randomized 

clinical trial (RCT) design ensures robust evidence by minimizing bias and enhancing 

the validity of results. Findings from this study will contribute to evidence-based 

practice, inform rehabilitation protocols, and potentially lead to more effective and 

individualized therapeutic interventions for stroke survivors. Ultimately, this research 

aims to optimize rehabilitation outcomes, reduce long-term disability, and improve the 

functional independence of individuals affected by stroke. 
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1.3 Research Question  

• Does the intensity of task-oriented strength training exercises lead to significant 

improvements in arm strength and motor function compared to standard 

intensity training after stroke? 

 

1.4 Aim 

The aim is to evaluate the effectiveness of increasing intensity in task-oriented strength 

training exercises on improving arm function in individuals who have experienced 

stroke. Specifically, the study seeks to investigate whether a progressive increase in 

exercise intensity leads to greater functional recovery of arm strength. 

 

1.5  Objectives  

1.5.1 General objective  

The primary objective of this study is to determine whether a progressive increase in 

exercise intensity leads to significant improvements in motor function, strength, and 

overall arm performance, compared to standard rehabilitation protocols.  

 

1.5.2 Specific Objectives 

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

2. To assess the impact of increasing intensity in task-oriented strength training 

exercises on improving arm function in post-stroke individuals. 

3. To compare the outcomes of high-intensity task-oriented strength training 

exercises versus low-intensity exercises in enhancing arm mobility and strength 

of post-stroke patients. 

4. To explore the long-term effects of increasing intensity in strength training 

exercises on arm function after stroke. 
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1.6  Hypothesis 

1.6.1 Null hypothesis ((Ho) 

Increasing the intensity of task-oriented strength training exercises does not have a 

significant effect on arm function in individuals after a stroke, compared to a lower-

intensity training regimen. 

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

final mean different is same. 

Where: 

µ1 = mean difference (final – initial) for the experimental group 

µ2 = mean difference (final – initial) for the control group 

 

1.6.2 Alternative hypothesis (Ha) 

Increasing the intensity of task-oriented strength training exercises have a significant 

effect on arm function in individuals after a stroke, compared to a lower-intensity 

training regimen. 

Ha: µ1-µ2 ≠ or µ1 ≠ µ2, where the experimental group and control group initial and 

final mean difference is not same. 

Where: 

µ1 = mean difference (final – initial) for the experimental group 

µ2 = mean difference (final – initial) for the control group 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 10 

1.7  Operational Definition  

Stroke: According to WHO, Stroke is a clinical syndrome characterized by rapidly 

developing clinical signs of focal (or global) disturbance of cerebral function, lasting 

more than 24 hours or leading to death, with no apparent cause other than of vascular 

origin. 

Haemorrhagic stroke: A haemorrhagic stroke occurs when a blood vessel that carries 

oxygen and nutrients to the brain burst and spills blood into the brain. When this 

happens, a portion of the brain becomes deprived of oxygen and will stop functioning. 

Ischemic stroke: This type of stroke occurs as a result of an obstruction within a blood 

vessel supplying blood to the brain. It accounts for 87 percent of all stroke cases. 

Effectiveness: Effectiveness is the capability of producing a desired result. When 

something is deemed effective, it means it has an intended or expected outcome, or 

produces a deep, vivid impression. 

Intensity: Intensity refers to the measurable degree or strength of a specific 

phenomenon or activity. In various contexts, it can be defined and quantified differently, 

but the general principle remains the same: intensity is an observable and quantifiable 

characteristic that indicates the magnitude or power of an event, force, or activity. 

Muscle strength: Muscle strength can be defined as the maximum amount of force that 

a muscle or group of muscles can generate during a single voluntary contraction.  

Task oriented strength training: Task-oriented strength training refers to a structured 

exercise regimen designed to enhance an individual’s muscular strength and 

performance in relation to specific functional tasks or activities. The training focuses 

on improving strength through movements that replicate or simulate the demands of 

daily activities or work-related function. 
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CHAPTER-II                                              LITERATURE REVIEW  

 

Stroke or cerebro-vascular accident occurs when a blood vessel in the brain bursts or 

when the blood supply to part of the brain is suddenly interrupted. Stroke leads to 

spilling blood into the spaces surrounding brain cells. Lack of oxygen and nutrients 

from the blood or there is sudden bleeding into or around the brain causes cells die of 

the brain (National institute of neurological disorder and stroke, 2024).  

Stroke is a leading cause of long-term disability which results from brain cell damage 

due to either an interruption of the blood supply to the brain or hemorrhage into the 

brain tissue. Globally, 70% strokes and 87% of both stroke related deaths and disability 

adjusted life years occur in low- and middle-income countries (Feigin et al., 2020). 

There are two forms of stroke: ischemic and hemorrhagic (National institute of 

neurological disorder and stroke, 2024). Ischemic stroke or cerebral infarct (80% of 

strokes) occurs due to blockage or a reduction of blood flow in artery that supplies 

brain. They are caused either by a clot which blocks the blood vessel or by the buildup 

of plaque often due to cholesterol within the arteries which narrows vessel resulting in 

a loss of blood flow. Hemorrhagic stroke is due to the rupture of an artery within the 

brain triggering an intra cerebral hemorrhage (15% of strokes) or to the rupture of 

aneurysm or AVM entailing sub arachnoids hemorrhage (5% of strokes) (Braunwald et 

al., 2023).  

Stroke is most common medical emergency. The annual incidence of stroke between 

180 and 300 per 100000. In many developing countries the incidence raises sequent 

with age due to adopting of less healthy life style. Stroke is the second commonest 

cause of death. The average incidence of stroke is 2:1,000. After the age of 50 the 

incidence rate doubles every decade (Choo et al.,2019). 

South Asia, home to three of the planet’s top 10 most populous nations, faces distinctive 

healthcare challenges compared to developed regions. Notably, South Asia constitutes 

over 40% of the developing world. The World Health Organization’s 2021 data revealed 

that a staggering 86% of global stroke-related deaths occurred in developing countries, 

with South Asia believed to be the primary contributor to stroke mortality on a global 

scale (Wasay, Khatri, & Kaul, 2024). 
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In a study conducted by Mohammad et al. (2021), the prevalence of stroke was 

estimated through a community study involving 15,627 participants aged 40 years and 

older. The reported prevalence rates for stroke in different age groups were as follows: 

0.20% for individuals aged 40–49 years, 0.30% for those aged 50–59 years, 0.20% for 

the 60–69 years age group, 1.00% for the 70–79 years age group, and 1.00% for 

individuals aged 80 years and above. Overall, the prevalence of stroke across all age 

groups was found to be 0.30%. Additionally, the study revealed a male-to-female 

patient ratio of 3.44:2.41 (Islam et al., 2022). 

Over the last four decades, the stroke incidence in low- and middle-income countries 

has more than doubled. During these decades stroke incidence has declined by 42% in 

high income countries (Feigin et al., 2020). On average, stroke occurs 15 years earlier 

in – and causes more deaths of – people living in low- and middle-income countries, 

when compared to those in high-income countries (Owolabi et al., 2025). 

 Strokes mainly affect individuals at the peak of their productive life. Despite its 

enormous impact on countries’ socio-economic development, this growing crisis has 

received very little attention to date. The risk factors for stroke are similar to those for 

coronary heart disease and other vascular diseases. Effective prevention strategies 

include targeting the key modifiable factors: hypertension, elevated lipids and diabetes. 

Risks due to lifestyle factors can also be addressed: smoking, low physical activity 

levels, unhealthy diet and abdominal obesity (Johnston et al., 2019). Combinations of 

such prevention strategies have proved effective in reducing stroke mortality even in 

some low-income settings (Xavier et al., 2020) 

Each year in United States, approximately 730,000 people have stroke. And nearly 

400,000 survive with some level of neurology impairment and disability. Each year in 

China, there were about 1.5-2.0 million new stroke patients. It has been a major public 

health problem in China. The clinical factors would not be the same in ischemic and 

hemorrhagic stroke. The pathogenesis of ischemic stroke is different from that of 

hemorrhagic stroke. In East China, a study showed that 78% ischemic patient and 22% 

hemorrhagic patients. The incidence rate of ischemic stroke was higher than that of 

hemorrhagic stroke (Zhang et al., 2021). 

Depending on the part of the brain injured the severity of the injury and the person’s 

general health consequence of stroke may differ from man to man (Boon et al., 2019). 
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One of the most prominent features in the acute phase is hemiparesis (Flansbjer et al., 

2025) which is occurs in 80-90% of all stroke patients and may be accompanied by 

hemi hyperesthesia. Other remarkable features are represented by cognitive deficits 

such as aphasia, apraxia and hemi neglect (Hendricks, 2023). Motor impairment is the 

most common and widely recognized impairment following stroke and mostly focus of 

stroke rehabilitation is on the recovery of impaired movements and related functions 

(Galvin et al., 2022).  

Muscle weakness, pain, spasticity and poor balance can lead to a reduced tolerance to 

activity and further sedentary lifestyle which occurs due to impairments resulting from 

stroke. Community-dwelling individuals with stroke undertake extremely low levels of 

physical activity (Eng & Tang, 2017). 

After a CVA individual may show sensitive and cognitive impairments, the motor 

impairments such as muscular weakness, hypertonia, abnormal movement patterns and 

physical deconditioning are the most common. Individuals with CVA have some 

musculoskeletal disorders which are considered as important impairments and usually 

determine limitations in performing functional activities and activities of daily living 

like gait, stair ascent and descent (Nascimento et al., 2021).  

Stroke may also causes some problem with language, including difficulty 

understanding speech or writing known as aphasia and knowing words but has 

difficulty to saying them clearly refers to dysarthria, problem with memory, thinking, 

attention or learning, possible inability to recognize object, recognize body parts of the 

body that is affected or understand instructions, difficulty in swallowing (Edwards, 

2016). Other problems are in bowel and bladder control, fatigue, depression, loss of 

body function, along with dependency to others (Stokes, 2021). 

At onset of stroke other deficits may be present such as loss of consciousness, 

dysfunction of the cranial nerves, postural imbalance, coordination disorders and loss 

of sphincter control. In the sub-acute and chronic phase some complications secondary 

to the initial neurological deficits may develop. These consist of shoulder-hand 

syndrome due to multiple traumatization in patients with paralysis of the upper 

extremity and hemi neglect or contractures resulting from severe spasticity (Hendricks, 

2023).  
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After stroke chest infection, epileptic seizures, DVT (Deep Venous Thrombosis), 

pulmonary embolism, contracture, painful shoulder, pressure sore, urinary tract 

infection, constipation, depression and anxiety may also occur. Other psychological 

problems like depression, unrealistic state, labile state and personality changes (Boon 

et al.,2019) Stroke may also resulting activity limitations which sometimes referred to 

as disabilities are manifested by reduced ability to perform daily functions, such as 

dressing, bathing or walking. The level of activity limitation is generally related to but 

not completely dependent on the level of body impairment such as severity of stroke 

(Gordon et al., 2024). Balance disturbances may occur due to decreased muscle 

strength, range of movement, abnormal muscle tone, motor coordination, sensory 

organization, cognition and multisensory integration (Oliviera et al., 2018). 

Adjustment of multiple risk factors throughout a combination of inclusive lifestyle 

interventions and proper pharmacological therapy is now accepted as the keystone of 

initiatives aimed at the avoidance of frequent stroke and acute cardiac events in stroke 

survivors (Gordon et al., 2024). The physical management process aims to maximize 

functional ability and prevent secondary complications to enable the patient to resume 

all aspects of life in his or her own environment (Braunwald et al., 2023). After stroke 

restoring functions is a complex process involving spontaneous recovery and the effects 

of therapeutic interventions. Actually, some interaction between the stage of motor 

recovery and the therapeutic intervention must be noticed (Belda-Lois et al., 2021). 

The impact of stroke in socio-economic condition is always considerable, both in 

industrialized and non-industrialized countries of the world. Furthermore, as most 

guidelines are based on high-income country data, uncertainty remains regarding best 

management of stroke of unknown type in low- and middle-income countries. For 

example, in low- and middle-income countries, 34% of strokes (versus 9% in high-

income countries) are of hemorrhagic subtype and up to 84% of stroke patients in low-

and middle-income countries (versus 16% in high income countries) die within three 

years of diagnosis (Owolabi et al., 2025).  

Approximately 85% of patients who have had a stroke regain gait by 6 months post-

stroke have shown in several prospective cohort studies and about 20% of all stroke 

survivors show significant deterioration in mobility status between 1 and 3 years after 

stroke (Wevers et al, 2021). After stroke, between 52% and 85% of patient’s re-gain the 
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capacity to walk but, their gait usually remains different from that of healthy subjects 

(Pradon et al., 2023). Recently, evidence was found on improved walking ability not 

only associated with improved motor control of the paretic lower limb but also rather 

with the development of compensation movement strategies and improved loss of 

function in enhancing the ability to maintain balance over the non-paretic lower limb 

(Outremont et al., 2020). 

Stroke seems an increasing impact in terms of media attention, patient and career 

knowledge, service developments and research. The sequence of stroke varies and it’s 

depending on the part of the brain injured, the severity of the injury and the person’s 

general health. The symptoms of a stroke include sudden numbness or weakness, 

especially on one side of the body; sudden confusion or trouble speaking or 

understanding speech; sudden trouble seeing in one or both eyes; sudden trouble with 

walking, dizziness, or loss of balance or coordination or sudden severe headache with 

no known cause (National institute of neurological disorder and stroke, 2024). 

The objective of rehabilitations t” return the patient to home and to exploit recovery by 

providing a safe, progressive treatment which is appropriate to the individual patient 

and suggesting that physical therapy can employ unused neural pathways (Braunwald 

et al., 2023). 

 Rehabilitation of stroke patient include the comprehensive assessment of medical 

problems, impairments and disabilities, active physiological management, early 

mobilization and avoidance of bed rest, skilled nursing care, early setting of 

rehabilitation plans involving carers and early assessment and planning for discharge 

needs (Peppen et al.,2024). To deliver rehabilitation effectively, predictions need to be 

made about the patients’ expected degree of recovery to set suitable therapeutic goals, 

develop effective treatment plans and facilitate discharge planning (Carr & Shepherd, 

2023). 

There is a positive and negative association between stroke and obesity. The outcome 

of stroke is associated with body weight. In a study showed that BMI is associate with 

stroke but the direction and strength of association depend on stroke subtype. Increased 

risks for both ischemic stroke and hemorrhagic stroke among men with BMI above the 

reference range (22 to 23 kg/m2) (Song et al., 2024). Obese stroke patient has lower 

prognosis. In stroke, obesity can lead to death Obesity is an independent risk factor for 
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cardiovascular events. In Asia-Pacific region, the prevalence of obesity and overweight 

is much among stroke patient (Choo et al.,2019). 

The impact of stroke in socio-economic condition is always considerable, both in 

industrialized and non-industrialized countries of the world. Furthermore, as most 

guidelines are based on high-income country data, uncertainty remains regarding best 

management of stroke of unknown type in low- and middle-income countries. For 

example, in low- and middle-income countries, 34% of strokes (versus 9% in high-

income countries) are of haemorrhagic subtype and up to 84% of stroke patients in low 

and middle-income countries (versus 16% in high income countries) die within three 

years of diagnosis (Owolabi et al., 2025).  

Stroke seems an increasing impact in terms of media attention, patient and career 

knowledge, service developments and research. The sequence of stroke varies and it’s 

depending on the part of the brain injured, the severity of the injury and the person’s 

general health. The symptoms of a stroke include sudden numbness or weakness, 

especially on one side of the body; sudden confusion or trouble speaking or 

understanding speech; sudden trouble seeing in one or both eyes; sudden trouble with 

walking, dizziness, or loss of balance or coordination; or sudden severe headache with 

no known cause (National institute of neurological disorder and stroke, 2024). 

Physiotherapy plays an important role in rehabilitation. Used techniques are exercise, 

manipulation, massage, skills training and electrical treatment which are used to help 

heal and recover movement. After stroke the main focus of physiotherapy is to help 

learn to use both sides of body again and regain as much strength and movement as 

possible (Stroke association, 2022). The physiotherapist plays a major role in the 

physical management of stroke using skills acquired during education and professional 

development, to identify and manage problems of stroke using scientific principles 

(Carr & Shepherd, 2003). After stroke organized multidisciplinary care and 

rehabilitation increase patient survival and self-determination as well as reducing the 

length of inpatient stay (Peppen et al., 2024). 

Besides eccentric strength training, studies on task-oriented training also showed 

promising results. For example, Yang et al. (2020) concluded that strength improves 

due to the fact that a task-oriented strength training could carry over into improvement 

in function. Similar results were found in another study, where it was concluded that a 
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two-week long task-oriented training program is effective towards improving both 

performance during daily activities and upper limb strength (Park et al., 2025). 

Dynamic, task specific force production is critical to functional motor performance 

(Clark et al., 2016). 

Task-oriented circuit training has emerged as a valuable and promising intervention for 

stroke survivors, focusing on functional tasks to enhance upper extremity motor 

recovery and promote neuro-plasticity (Lennon et al. (2020) conducted a study 

comparing task-oriented circuit training with constraint-induced movement therapy in 

post-stroke patients. The results revealed similar improvements in upper extremity 

motor recovery in both groups, indicating the effectiveness of task-oriented circuit 

training as a comparable alternative to constraint-induced movement therapy. 

The World Health Organization (2020) recognizes the Importance of stroke 

rehabilitation and emphasizes the need for effective interventions to improve the 

functional abilities and overall quality of life of stroke survivors. Task-oriented circuit 

training has shown promising results in this regard, offering a feasible and well-

tolerated intervention for stroke patients. 

Overall, task-oriented circuit training demonstrates its effectiveness in improving upper 

extremity motor recovery in post-stroke patients, with implications for enhancing their 

functional abilities and d overall quality of life. The findings from the studies reviewed 

highlight the potential of task-oriented circuit training to lead to sustained motor 

improvements and improved performance in daily activities, making it a valuable 

rehabilitation approach for stroke survivors (Lennon et al., 2020). 

In recent years, task-oriented strength training exercises have emerged as a promising 

approach to improve motor function in stroke survivors. Task-oriented training (TOT) 

focuses on performing activities or exercises that closely replicate functional tasks the 

patient needs to accomplish in daily life, such as reaching, grasping, or lifting objects. 

The application of progressive resistance training (PRT) to these tasks has shown to 

improve muscle strength, coordination, and overall function.  

Task-oriented strength training (TOS) integrates functional movement exercises with 

resistance training, targeting both strength and functional mobility. It has been proposed 

that combining task-specific activities with progressive resistance exercises can 

enhance neuromuscular adaptation and promote greater recovery in patients with 
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stroke. Several studies have demonstrated the benefits of TOS in improving motor 

function, muscle strength, and overall arm dexterity post-stroke. TOS is particularly 

beneficial because it emphasizes repetitive practice of functional movements, which are 

essential for neuroplasticity and motor learning. Through such repetitive, task-specific 

exercises, stroke survivors may retrain their brain to reorganize itself and improve 

motor function. In addition, task-oriented exercises have been found to stimulate the 

central nervous system, allowing for more effective motor control and coordination 

(Lang et al. (2023) 

Increasing the intensity of task-oriented strength training exercises is a key factor in 

enhancing rehabilitation outcomes. Research suggests that higher training intensity, 

when appropriately applied, leads to greater improvements in strength and functional 

performance. The principle of progressive overload in strength training posits that 

muscles adapt to increased resistance, leading to greater strength gains and improved 

function over time (Lennon et al., 2020). 

A number of studies have investigated the effects of high-intensity strength training on 

stroke rehabilitation. For example, a study (Dobkin et al.,2020) found that high-

intensity resistance training significantly improved arm strength and function in 

individuals with chronic hemiparetic stroke. Similarly, a study demonstrated that an 

increase in exercise intensity during task-oriented training resulted in significant 

improvements in both muscle strength and functional movement in stroke survivors 

(Young et al.,2022). 

Stroke patients who participated in a high-intensity task-oriented strength training 

program showed marked improvements in arm function, as measured by the Fugl-

Meyer Assessment and the Wolf Motor Function Test. These findings suggest that 

increasing the intensity of task-oriented exercises may provide a more effective 

rehabilitation approach for enhancing arm function (Aday et al., 2024). 

 The high-intensity exhibited significantly greater improvements in motor function, 

strength, and quality of life. These findings were consistent with a systematic review 

(Mehrholz et al.,2015), which concluded that high-intensity training programs had a 

moderate to large effect on improving upper limb function and strength in stroke 

survivors (Jørgensen et al., 2022). 
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In contrast, a study focused on the timing and intensity of interventions, finding that the 

optimal intensity of training might vary based on the stage of recovery. For patients in 

the subacute phase of stroke recovery, moderate-intensity task-oriented strength 

training yielded better outcomes compared to high-intensity training, suggesting the 

need for individualized treatment approaches (Kwakkel et al., 2024)  

The mechanism behind the effectiveness of increased intensity in task-oriented strength 

training lies in its ability to promote neuroplasticity—the brain’s ability to reorganize 

and form new neural connections. Task-oriented exercises activate specific neural 

pathways involved in functional movements, and the intensity of these exercises can 

enhance the recruitment of motor units and muscle fibers, leading to increased strength 

and better motor control. 

The Intensity of training may also influence the neurophysiological adaptations in the 

brain. High-intensity strength training is thought to promote greater activation of the 

motor cortex and other regions involved in motor planning and execution. This, in turn, 

leads to improved voluntary control over the affected arm and enhanced functional 

recovery (Peppen et al., 2024). 

Despite the promising findings, several challenges remain in determining the optimal 

intensity and duration of task-oriented strength training exercises for stroke 

rehabilitation. Variability in patient characteristics, such as age, stroke severity, and 

comorbid conditions, may impact the effectiveness of high-intensity interventions. 

Additionally, the risk of fatigue and injury during high-intensity training warrants 

further investigation. Future research should aim to refine the intensity guidelines for 

task-oriented strength training, considering individual patient factors and recovery 

phases. Moreover, long-term follow-up studies are necessary to determine the 

sustainability of gains achieved through high-intensity training and the impact on long-

term independence and quality of life (Mehrholz et al., 2024). 

In summary, increasing the intensity of task-oriented strength training exercises appears 

to be an effective intervention for improving arm function in stroke survivors. RCTs 

consistently support the benefits of high-intensity training in enhancing strength, motor 

function, and quality of life. However, future research should explore optimal intensity 

levels, individualized training protocols, and long-term outcomes to further refine 

rehabilitation strategies and maximize the recovery potential for stroke patients. 
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CHAPTER -III                                                            METHODOLOGY  

 

3.1 Study Design 

This study is a quantitative randomized controlled trial design, encompassing two 

distinct subject groups. A randomized controlled trial design serves as a robust method 

for testing hypotheses and establishing causal connections. The study adhered to a true 

experimental design between different subject groups, wherein both groups received a 

common treatment regimen. The experimental group received Task-oriented circuit 

training in addition to conventional physiotherapy, while the control group solely 

underwent conventional physiotherapy. Pre-test and Post-test assessments were 

administered to each subject in both groups to compare the effects on pain and 

functional ability before and after the treatment. 

 

3.2 Study Area 

The study was conducted at the Neurology Unit and Stroke Rehabilitation Unit, 

Department of the Physiotherapy at the Centre for The Rehabilitation of the Paralysed 

(CRP), Savar, Dhaka. 

 

3.3 Study Population 

The study population are the patients diagnosed with stroke treated at the Neurology 

Unit of the Physiotherapy Department at CRP, Savar, Dhaka. 

 

3.4 Duration of data collection 

Data was collected carefully and confidentially and maintained all ethical 

considerations. The researcher gave each participants a particular time to collect the 

data. Data was collected from December 2024 to March 2025. 
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3.5 CONSORT framework 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Assessed for eligibility in this research (n=40) 

Excluded (n=10) 

Not meeting inclusion (n=8) 

Decline to participate (n=2) 

Included in the study (n=30) 

Applied Task oriented strengthening  exercises of upper limb with 

increasing intensity (5 weeks,3 days per week) 

Dropout (n=2) 

2 patients discontinued due to early discharged 

Completed Task oriented strengthening exercises of upper limb 

with increasing intensity (n=30) 

Follow up after 15 session and then outcome analysis  
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3.6 Sample Size  

Sample is calculated by G*power calculator software and the estimated sample size 

was 18. But researcher took 30 participants from outdoor Neurology and Stroke 

rehabilitation unit, Department of Physiotherapy, CRP, Savar, Dhaka who met the 

criteria was included in the study. People who did not meet the criteria was excluded. 

So, sample size for this thesis was 30 among them 15 participants were in trial group 

and 15 participants in control group. 
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3.7 Sampling process 

Participants with stroke who met the inclusion criteria selected conveniently from 

outpatient neurological unit of physiotherapy department of CRP, Savar and Dhaka. All 

the participants had equal probability of assessing to any of two groups and 15 patients 

were randomly assigned to experimental group comprising of treatment approaches of 

 task-oriented physiotherapy along with conventional physiotherapy and 15 participants 

to control group treated by usual conventional therapy for this study. Single blinding 

procedure was followed in this study. The participants were assigned into experimental 

group and control group by using computed generated random number from 1 to 30. 

An initial randomization was done by computer to identify the participants of 

experimental and control group and the first participants came out in the experimental 

group. 

 

3.8.1 Inclusion Criteria 

The inclusion criteria for participants were as follows: - 

1. Patients diagnosed with stroke by neurologist. (Harris et al., 2009) 

2. Age range between 30-70 years (Dhawale et al.,2018). 

3. Inclusion of both male and female participants. (Moon, Park, Kim and Na, 

2018) 

4. At least one and a half months’ post-stroke. (Bosch et al., 2014) 

5. Experiencing paralysis of the upper limb. (Colomer et al.,2016) 

6. Demonstrating a fairly good cognitive condition. (Colomer et al.,2016) 

7. Able to perform reach to grasp movement (Michaelson, Dannenbaum and 

Levin, 2006). 

8. Absence of other neurological deficits. (Song et al., 2013). 
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3.8.2 Exclusion Criteria 

The exclusion criteria for participants were as follows: 

1.Patients deemed unable to participate due to psychiatric problems. (Young et al., 

2014) 

2.Unconscious patients. (Shah et al., 2014) 

3.Hemiplegic patients with contractures of the upper limb (Shah et al., 2014) 

4.Hemiplegic patients with cognitive and perceptual disorders. (Michealson, 

Dannenbaum and Levin, 2006). 

5. Patient who could not communicate with therapists as a consequence of severe 

aphasia (Ko et al., 2016). 

6.Facture (Onwudiweetal., 2018). 

7.Participants with, severe spasticity or severe flaccidity in lower limbs and upper limbs 

were excluded (Sharma & Kaur., 2017). 

8.Any spinal deformities that affect the normal alignment of the patient. 

 

3.9 Data Collection Procedure 

The data collection procedure encompassed patient assessment, initial recording, 

treatment, and final recording. After screening the patients at the department, qualified 

physiotherapists conducted assessments. Each subject received twelve treatment 

sessions. The researcher assigned all participants to either the experimental or control 

group, designated as C1 (15) for the control group and E1 (15) for the experimental 

group. The experimental group underwent conventional physiotherapy combined with 

Task-oriented circuit training, while the control group received conventional 

physiotherapy alone. Data was collected through randomization, pretest, intervention, 

and post-test procedures using a written questionnaire form prepared by the researcher 

under the supervisor’s guidance. The form included the Action Research Arm Test, 

Barthel Index Scale, and goniometer tools. Pretests were conducted before the 

intervention, and the same procedure was repeated to collect post-test data. The data 

collection process took place in the presence of a qualified physiotherapist to minimize 

bias. At the conclusion of the study specific tests were performed for statistical analysis. 
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3.10 Data Collection Tools 

The data collection tools employed in this study consisted of: - 

• Consent Form. 

• A written structured questionnaire. 

• Goniometer. 

• Barthes Index Scale. 

• Stop Watch 

• Meter scale. 

• Pen, Papers, Pencil. 

 

3.11 Questionnaire 

The questionnaire for this study was carefully developed under the constant 

observation, advice and permission of the supervisor following certain guidelines. 

There was close ended questionnaire with goniometer to measure the upper limb range 

of motion, Barthel index to measure the activity of daily living and arm action research 

test to find out upper limb function and the question was formulated to find out 

effectiveness of task-oriented circuit training to improve upper limb function in stroke 

patients. 
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3.12 Outcome Measurement tools 

3.12.1 Goniometer 

Goniometer is a tool to measure range of motion of the joints. Validity and reliability 

of this scale is about 90%. 

 

3.12.2 Action arm research test 

Action arm research test is a measurement tools to find out upper limb. Validity and 

reliability of this test is more than 90%. In the scale it has 4 part like grasp, grip, pinch 

and gross motor. In grasp patients has perform ball bearing in different size of cube, 

ball bearing, stone bearing. Total score is 18. If the patients perform the task fluently, 

he will get 3, in medium perform he get 2 and the patient just manipulate the object he 

gets 1 and if the patient does not perform the task, he gets 0. 

In grip 4 task patients will perform and total score is 12. Patients perform pour water 

form one glass to another glass. Grip the different size of tube and another task will 

perform. 

In pinch 6 task will perform and total score is 18 and perform task in ball bearing in 2 

fingers same as the marble. 

Last one is gross motor and the total score is 9. In this test patients will perform touch 

the face in his, touch up to the head and back to the head. 

 

3.12 .3 Barthel index: 

Barthel index is a test to measure activity of daily living. It has 10 items which is closely 

related current ability of the patients. In every activity it has 2,3 or 4 category and the 

scoring 0, 5, 10 and 15. The total score of Barthel index is 100.Its criterion Validity 

(predicting outcomes): 75% to 90% and inter-rater Reliability: 80% to 95%. 
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3.13 Experimental Intervention  

Table-3.13.1: Experimental Intervention  

Exercise 

(Task) 

Description Control Group  

(Repetition) 

Experimental 

Group  

(Repetition) 

Exercise -1: 

Active Range 

of Motion 

(AROM) 

Exercises 

 Active ROM exercises 

focusing on muscle 

strengthening.  

 

 

10 repetition ×1set 10 repetition × 3 set 

Exercise -2: 

Wrist and 

Grasping 

Strengthening 

Soft grip ball squeezes 

(use a stress ball or 

small therapy ball). 

10 repetition ×7 sec 

hold×1set 

10 repetition×7 sec 

hold×3 set 

Exercise-3: 

Shoulder and 

Elbow Task-

Oriented 

Training 

Wall push-up to 

simulate functional 

pushing/pulling 

motions. 

10 repetition ×7 sec 

hold×1set 

10 repetition ×7 sec 

hold×3 set 

Exercise - 4: 

Functional 

Reach and 

Reach-to-

Grasp Tasks 

Task-oriented dynamic 

reaching (e.g., picking 

up and placing objects 

back onto a shelf ). 

10 repetition ×1set 10 repetition ×3 set 

Exercise -5: 

Elbow 

Flexion and 

Extension 

with 

Resistance 

Increase resistance 

with a band or small 

dumbbell and perform 

controlled elbow 

flexion and extension. 

10 repetition ×1set 10 repetition ×3 set 

Exercise-6: 

Task-

Oriented 

Open a water bottle 

hold it while pouring, 

or carry lightweight 

10 repetition × 1set 10 repetition × 3 set 
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Simulated 

Daily 

Activities 

(e.g., Opening 

a water bottle 

Lifting and 

Carrying) 

items between short 

distances. 

Exercise-7: 

Arm Cycling  

Controlled cycling by 

arm with low 

resistance., 

10 repetition × 1set 10 repetition × 3 set 

 

Time Duration: 3 days per week for 5 weeks. 

 

3.14 Data analysis 

• Data was analyzed with the software named Statistical Package for Social 

Science (SPSS) version 26 and Microsoft excel 2016. 

• Baseline data is compared by using Chi square test. 

• Statistical comparison between the groups had made using independent t test 

for parametric statistics.  

• Statistical comparison within the group had made using paired t test for 

parametric statistics. 

 

3.15 Ethical Consideration 

The study protocol was submitted to the BHPI review board for approval as per the 

existing rules. This study followed the World Health Organization (WHO) & 

Bangladesh Medical Research Council (BMRC) guidelines and strictly maintained the 

confidentiality. Permission from in charge of Physiotherapy department of CRP was 

taken to conduct the study. Written consent (appendix) was taken from the participant 

including signature and informing them about the purpose of the study, anonymity, their 

rights to refuse answering any question, withdrawn from the study at any point of time 

and other issues mentioned in the form before starting the interviews. The participants 

were informed clearly that their information would be kept confidential a secure place.  
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CHAPTER – IV                                                                  RESULTS  

 

The main purpose of the study is to find out high intensity or low intensity task-oriented 

strength training which is more effective for the improvement of upper limb strength 

specially for the post stroke patients. Total 30 participants were enrolled. 15 patients 

assigned to the control group and 15 patients in the experimental group. The 

intervention group demonstrated significant improvements compared to the control 

group. These findings highlight the potential benefits of this specific training approach 

for the stroke rehabilitation programs. It will enhance more recovery and functional 

outcomes for the post stroke patient with upper limb impairments 

 

Comparison of Baseline Data 

Table 4.1.1: Age of the participants 

Variable Control group 

(Mean with SD) 

Experimental group 

(Mean with SD) 

P value  

Age 51.27(±9.41)  51.85(±9.03)  0. 889 

 

Among the 30 participants age ranges were in between 30-70 years. In the control group 

mean age was 51.27 (n=15) and maximum age was 67 and minimum age was 33. In the 

experimental group mean age was 51.85 (n=15) and the maximum age was 70 and 

minimum age was 35. Here p value is more than 0.05 and statistically not significant 

which means the baseline is not so different between experimental and control group. 
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4.1.2: Socio-demographic information (Both Experimental and Control Group) 

Variable Experimental 

Group 

n (%) 

Control Group 

n (%) 

P value 

Gender    

Male 8(53.33%) 9(60%) 0.134 

Female 7(46.67%) 6(40%) 0.122 

Living Area    

Rural area 5(33.33%) 7(46.67%) 0.678 

Semi-Urban 3(20%) 2(13.33%) 0.765 

Urban 7(46.67%) 6(40%) 0.677 

Educational Qualifications 

Primary 9(60%) 8(53.33%) 0.864 

Secondary 4(26.67%) 3(20%) 0.833 

Graduation 2(13.33%) 4(26.67%) 0.854 

Family type    

Joint family 2(13.33%) 4(26.67%) 0.378 

Nuclear family 13(86.67%) 11(73.33%) 0.443 

Occupational Status 

Housewife 7(46.47%) 6(40%) 0.663 

Teacher 2(13.33%) 1(6.67%) 0.787 

Service holder 1(6.67%) 3(20%) 0.856 

Farmer 1(6.67%) 2(13.33%) 0.912 

Business 3(20%) 2(13.33%) 0.765 

Retired 1(6.67%) 1(6.67%) - 

 

Among the 30 participants, both male and female participants were included. In the 

experimental group 53.33% were male and 46.67% were female participants. In the 
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control group 60% were male participants and 40% were female participants. In the 

experimental group 33.33% participants were from rural areas,20% from semi- urban 

areas and 46.67% were from urban areas. In the control group 46.67% were from rural 

areas, 13.33% were from semi- urban areas and 40% participants were from urban areas 

Here in the both group there were both primary, secondary and graduation level 

participants. In the experimental group 60% participants educational qualification was 

primary level where 26.67% were secondary and 13.33% were graduates. In the control 

group there were about 53.33% primary, 20% secondary and 26.67% graduate. Fr the 

30 participants most of the family are nuclear family. In the experimental group only 

13.33% participants were from joint family and 86.67% were from nuclear family. On 

the other side in the control group 26.67% were from joint family and 73.33% 

participants were from nuclear family. Occupational status varies between the two 

groups, with housewife and service-related jobs, teacher, business common in both. 

Interestingly, the experimental group has 46.47% housewife, 13.33% teacher, 6.67% 

service holder, 6.67% farmer, 20% businessman and 6.57% retired participants. In the 

control group 40 % were housewife, 6.67% teacher, 20% service holder, 13.33% 

farmer, 13.33% business and 6.67% retired. This comprehensive socio-demographic 

analysis outlines the diverse backgrounds of participants, which may affect the 

interpretation and applicability of the RCT findings. The noted differences emphasize 

the significance of including socio-demographic considerations in the analysis of the 

trial results. All P-values > 0.05, indicating no statistically significant differences in 

demographic variables between the experimental and control groups. This suggests that 

the groups are well matched at baseline, reducing the likelihood of confounding in the 

study results. 
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4.2 Stroke related variables 

4.2.1 Type of Stroke  

Out of the 30 patients enrolled in the study, 25 were diagnosed with ischemic stroke, 

while 5 had hemorrhagic stroke. Ischemic strokes were more common, making up 

83.33% of all cases. In the experimental group of 15 participants, 80% (n=12) were 

diagnosed with ischemic stroke, whereas in the control group of 15 participants, 86.67% 

(n=13) had ischemic stroke. Hemorrhagic strokes accounted for 16.67% of the total 

cases, with 20% (n=3) in the experimental group and 13.33% (n=2) in the control group. 

This distribution highlights the higher prevalence of ischemic strokes in both groups, 

offering important context for understanding treatment outcomes and interventions in 

the randomized controlled trial.  

 

 

Figure -1: Type of Stroke 
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4.2.2 Time of taking intervention since stroke in both group 

The timing of interventions following a stroke reveals distinct patterns within both the 

experimental and control groups. A large proportion of participants in both groups 

began their interventions more than 1 months after the stroke. Specifically, 53.33% of 

participants in the experimental group and 60% in the control group-initiated 

interventions after this period. A notable portion of participants in both groups started 

interventions 6 months or later post-stroke, with 33.33% in the experimental group and 

26.67% in the control group. Additionally, 13.33% of those in the experimental group 

and 13.33% in the control group began interventions after 1 year or more. This 

breakdown of intervention initiation times offers valuable insights into the timing 

distribution of treatments in the randomized controlled trial. This time distribution 

when interventions occur is essential for evaluating their effectiveness and potential 

impact on patient outcomes, thus enhancing the interpretation of the trial’s findings. 

 

Figure -2: Time of taking intervention since stroke in both group 
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4.2.3 Co-morbidities with stroke 

In the analysis of co-morbidities in both the experimental and control groups of this 

Randomized Clinical Trial (RCT), several health conditions were observed. Heart 

disease was present in 13.33% of the experimental group and 6.67% of the control 

group. Diabetes mellitus was found in 13.33% of the experimental group and 20% of 

the control group. Hypertension was notably more common, affecting 66.67% of the 

experimental group and 73.33% of the control group. Asthma was reported by 6.67% 

in experimental group only. Interestingly, thyroid conditions were noted in 6.67% of 

the control group, but none of the experimental group participants had thyroid-related 

issues. These results provide important context for understanding how underlying 

health conditions may influence the trial outcomes. Here all the P-values are greater 

than 0.05, indicating that there are no statistically significant differences in the stroke 

related variable between the experimental and control groups. This implies that both 

groups are comparable at baseline, minimizing the risk of confounding factors affecting 

the study outcomes. 

 

Figure -3: Co-morbidities with stroke 
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Table 4.3.1 Comparison of Muscle Strength between Group (Independent t test) 

Variable Mean±SD  Observed t 

value  

df P value  

Shoulder flexion  3.01±0.67 2.01 28 0.056 

Shoulder 

extension  

3.07±0.8  1.89 28 0.069 

Shoulder 

abduction  

3.18±0.63 1.95 28 0.063 

Shoulder 

adduction  

4.11±0.72 2.67 28 0.012* 

Shoulder medial 

rotation  

4.37±0.85 2.77 28 0.011* 

Shoulder lateral 

rotation  

3.38±0.61 1.73 28 0.094 

Elbow flexion  4.15±0.75 2.58 28 0.014* 

Elbow extension  3.47±0.66 2.03 28 0.052 

Wrist flexion  4.04±0.86 2.61 28 0.014* 

Wrist extension  3.19±0.77 1.04 28 0.312 

Finger flexion  4.16±0.78 2.84 28 0.008* 

Finger extension  3.16±0.70 1.52 28 0.138 

 

This table presents the results of an independent t-test conducted to assess muscle 

strength differences in various upper limb movements between two groups. The table 

includes the mean and standard deviation (Mean ± SD) for each movement, along with 

the observed t value, degrees of freedom (df = 28), and the corresponding p value 

indicating statistical significance. The movements tested include those at the shoulder, 

elbow, wrist, and fingers.  
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*The data show that five muscle movements demonstrated statistically significant 

differences between the groups (p < 0.05): shoulder adduction (p = 0.012), shoulder 

medial rotation (p = 0.011), elbow flexion (p = 0.014), wrist flexion (p = 0.014), and 

finger flexion (p = 0.008). These results suggest that the groups differed significantly 

in muscle strength for these specific movements. Several other movements showed 

near-significant differences, with p-values between 0.05 and 0.1. These included 

shoulder flexion (p = 0.056), shoulder extension (p = 0.069), shoulder abduction (p = 

0.063), elbow extension (p = 0.052), and shoulder lateral rotation (p = 0.094). While 

not statistically significant, these values indicate a trend toward significance and may 

suggest potential differences that could be confirmed with a larger sample size.  

On the other hand, wrist extension (p = 0.312) and finger extension (p = 0.138) did not 

show significant differences between the groups, indicating similar muscle strength in 

these areas. Overall, the table highlights specific areas where muscle strength varies 

significantly between groups, especially in movements involving the shoulder, elbow, 

and fingers. The results are valuable for identifying which upper limb movements may 

be most affected in the population under study and can guide targeted rehabilitation or 

training interventions. 
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Table 4.3.2 Independent t test of Action arm research Test (Comparison between 

Group) 

Variable Mean±SD Observed t 

value  

df P value  

ARAT Grasp 14.78±2.02 3 .421 28 0.001* 

ARAT Grip 8.07±1.026 3.056 28 0.005* 

ARAT Pinch  13.92±1.58 2.095 28 0.04* 

ARAT Gross 

movement  

8.25±1.54 2.842 28 0.008* 

 

*The analysis indicates statistically significant differences across all four ARAT sub-

components between the two independent groups. Each p-value is below the 

conventional alpha level of 0.05, suggesting that the observed differences are unlikely 

to have occurred by chance. The Grasp component showed the highest level of 

statistical significance (t = 3.421, p = 0.001), indicating a notable improvement in this 

domain. The Grip component also demonstrated a significant difference (t = 3.056, p = 

0.005). The Gross Movement sub-score was significantly different between the groups 

as well (t = 2.842, p = 0.008). The Pinch sub-score, while statistically significant, had 

the highest p-value among the components (t = 2.095, p = 0.040), indicating a 

comparatively smaller but still meaningful effect. The Independent t-test results suggest 

that the intervention had a significant positive impact on upper limb motor function 

across all sub-domains of the ARAT. These findings support the effectiveness of the 

intervention in improving hand and arm function. 
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Table 4.3.3: Independent t test in Barthel index (Comparison between Group) 

Variable Mean±SD Observed t 

value  

df P value  

Barthel Index  60.54±12.436 2.672 28 0.0121* 

 

*The independent t-test comparing the Barthel Index scores between the experimental 

and the control groups showed a statistically significant difference (t = 2.672, p = 

0.0121), indicating a notable disparity in functional independence between the groups. 

The experimental group achieved a mean Barthel Index score of 69.54 ± 12.436. This 

statistical outcome highlights the effectiveness of the intervention in improving 

participants ability to perform daily living tasks. The significant t-value and p-value 

serve as key indicators of the intervention’s impact in the context of the randomized 

controlled trial. 
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Table 4.3.4 Comparison of Muscle Strength within Groups (Paired t test) 

Variable  Experimental group  Control Group  

 Observed 

t value  

df P value  Observed 

t value  

df P value  

Shoulder 

flexion  

3.43 14 0.004* 1.89 14 0.078 

Shoulder 

extension  

2.51 14 0.025* 2.33 14 0.036* 

Shoulder 

abduction  

4.33 14 0.0008* 3.01 14 0.009* 

Shoulder 

adduction  

5.59 14 0.0001* 3.44 14 0.0046* 

Shoulder 

medial rotation  

6.22 14 0.0000* 3.81 14 0.0028* 

Shoulder 

lateral rotation  

2.03 14 0.063* 1.88 14 0.082 

Elbow flexion  6.53 14 0.0000* 3.62 14 0.0036* 

Elbow 

extension  

3.79 14 0.0026* 2.76 14 0.084 

Wrist flexion  3.50 14 0.0038* 2.59 14 0.076 

Wrist extension  2.08 14 0.059 1.43 14 0.173 

Finger flexion  7.12 14 0.0000* 3.71 14 0.003* 

Finger 

extension  

3.08 14 0.0078* 2.38 14 0.055 

 

This table presents the results of paired t-tests conducted to evaluate changes in muscle 

strength across various upper limb movements for two groups: The Experimental group 

and the Control group. Each muscle action is analyzed for its observed t-value, degrees 

of freedom (df), and the corresponding p-value, which indicates the statistical 

significance of the observed changes.  
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*For the Experimental group, the muscle strength improvements are statistically 

significant (p < 0.05) in most movements, reflecting notable gains post-intervention. 

For example, shoulder flexion showed a t-value of 3.43 with a p-value of 0.004, 

shoulder abduction had a highly significant t-value of 4.33 (p = 0.0008), and shoulder 

adduction showed an even higher t-value of 5.59 (p = 0.0001). Other significant results 

include shoulder medial rotation (t = 6.22, p < 0.0000), elbow flexion (t = 6.53, p < 

0.0000), and finger flexion (t = 7.12, p < 0.0000), indicating robust improvements in 

these muscle groups. Some movements, like shoulder lateral rotation (p = 0.063) and 

wrist extension (p = 0.059), approached but did not reach statistical significance in this 

group.  

In contrast, the Control group demonstrated fewer statistically significant 

improvements, with many p-values exceeding the conventional 0.05 threshold. For 

instance, shoulder flexion (p = 0.078) and shoulder lateral rotation (p = 0.082) were not 

significant. 

*In the control group shoulder extension (p = 0.036), shoulder abduction (p = 0.009), 

and shoulder adduction (p = 0.0046) showed moderate significance. Finger flexion (p 

= 0.003) and elbow flexion (p = 0.0036) also revealed significant changes, albeit 

generally less pronounced than in the Experimental group. Overall, this table indicates 

that the Experimental group experienced more consistent and significant improvements 

in muscle strength across a range of shoulder, elbow, wrist, and finger movements 

compared to the Control group, suggesting that the intervention applied to the 

Experimental group was effective in enhancing muscular strength. 
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Table 4.3.5 Paired t test of action arm research test (Comparison within Groups) 

Variable  Experimental group  Control Group  

 Observed 

t value  

df P value  Observed 

t value  

df P value  

ARAT 

Grasp  

7.89 14 0.0000* 4.01 14 0.0012* 

ARAT 

Grip  

9.49 14 0.0000* 5.11 14 0.0001* 

ARAT 

Pinch  

8.77 14 0.0000* 4.56 14 0.0004* 

ARAT 

Gross 

movement  

8.58 14 0.0000* 5.09 14 0.0001* 

 

Table 4.3.5 presents the results of paired t-tests conducted to evaluate the effectiveness 

of an intervention on upper limb function, measured by the Action Research Arm Test 

(ARAT) across different subscales: Grasp, Grip, Pinch, and Gross Movement. The table 

compares two groups: An Experimental group and a Control group, each with 15 

participants (degrees of freedom, df = 14).  

* For the Experimental group, the observed t-values are notably high across all ARAT 

subtests—7.89 for Grasp, 9.49 for Grip, 8.77 for Pinch, and 8.58 for Gross Movement. 

Corresponding p-values are all reported as 0.0000, indicating extremely statistically 

significant improvements post-intervention. These results suggest the intervention had 

a strong positive effect on the participants' upper limb motor functions in this group. 

* The Control group also shows statistically significant improvements, albeit with 

lower t-values compared to the Experimental group: 4.01 for Grasp, 5.11 for Grip, 4.56 

for Pinch, and 5.09 for Gross Movement. Their p-values, ranging from 0.0012 to 

0.0001, confirm that the changes observed were significant but less pronounced than in 

the Experimental group. In summary, both groups demonstrated improvements on the 
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ARAT subscales, but the Experimental group exhibited significantly greater functional 

gains, highlighting the efficacy of the tested intervention. 
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Table 4.3.6: Paired t test of Barthel index (Comparison within Groups) 

Variable  Experimental group  Control Group  

       

 Observed 

t value  

df P value  Observed 

t value  

df P value  

 Barthel 

Index  

2.34 14 0.034* 2.01 14 0.065 

 

Table 4.3.6 presents the results of a paired t-test assessing changes in the Barthel Index 

for both experimental and control groups. *In the experimental group, the observed t-

value is 2.34 with 14 degrees of freedom (df) and a statistically significant p-value of 

0.034, indicating a meaningful improvement in functional independence. In contrast, 

the control group shows a t-value of 2.01 with the same df, but the p-value of 0.065 is 

not statistically significant. This suggests that the experimental intervention may have 

had a greater impact on improving the participants functional abilities compared to the 

control condition. 
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CHAPTER -V                                                                                         DISCUSSION  

 

5.1 Discussion  

The baseline socio-demographic characteristics of the participants in both control and 

experimental groups provide essential context for interpreting the outcomes of the 

randomized controlled trial (RCT). The two groups were well matched in terms of age, 

with mean ages of 51.27 and 51.85 years for the control and experimental groups, 

respectively. This similarity suggests that age-related factors are unlikely to bias the 

intervention’s effects, as participants were comparable in terms of this fundamental 

demographic variable (Galvin et al., 2022). The age range of 30 to 70 years across both 

groups represents a middle-aged to older adult population, which may be relevant 

depending on the condition or intervention under study (Choo et al.,2019). 

Gender distribution was relatively balanced across groups, with a slight predominance 

of males 60% in control, 53.33% in experimental (Wasay, Khatri, & Kaul, 2024). The 

near-equal representation of males and females supports generalizability of the results 

across genders, although the slightly higher male proportion in the control group should 

be noted when considering gender-related response differences. 

Living area data revealed some variation, with a higher proportion of rural participants 

in the control group (46.67%) compared to the experimental group (33.33%), and more 

urban participants in the experimental group (46.67% vs. 40%). These differences could 

influence outcomes, as access to healthcare resources, lifestyle factors, and 

environmental exposures often differ between rural and urban settings (Eng & Tang, 

2017). The presence of semi-urban participants, though a smaller proportion, further 

adds diversity to the sample. 

Educational qualifications showed that the majority of participants in both groups had 

primary education, followed by secondary and graduation levels. The experimental 

group had a higher percentage with primary education (60% vs. 53.33%), while the 

control group had more graduates 26.67% vs. 13.33% (Zhang et al., 2021). Education 

level can impact participants’ health literacy, adherence to interventions, and outcome 

reporting, highlighting the need to account for this factor in analyses.0 
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Family type distribution showed that most participants belonged to nuclear families, 

more so in the experimental group (86.67%) than the control group (73.33%). Family 

support systems can affect health behaviors and recovery, potentially influencing 

intervention efficacy (Eng & Tang, 2017). 

Occupational status varied between groups but included housewives, teachers, service 

holders, farmers, businessmen, and retired individuals. The higher proportion of 

housewives in the experimental group (46.47%) versus the control (40%) and more 

service holders in the control group (20% vs. 6.67%) could reflect socioeconomic and 

lifestyle differences influencing health outcomes. Overall, these socio-demographic 

variations underscore the importance of considering participant backgrounds when 

analyzing trial results (Wasay, Khatri, & Kaul, 2024). While most variables were 

balanced, some differences, particularly in living area and occupational status, should 

be considered potential confounders. Including these factors in multivariate analyses or 

subgroup assessments may enhance the validity and applicability of findings. 

The analysis of stroke-related variables in this randomized controlled trial provides 

critical insights into the patient characteristics and intervention timing that could 

influence treatment outcomes. The predominance of ischemic stroke across both groups 

(83.33% overall) aligns with global epidemiological trends, where ischemic strokes are 

more common than hemorrhagic strokes. The slight variation between groups, with 

80% in the experimental and 86.67% in the control group diagnosed with ischemic 

stroke, suggests a comparable baseline distribution, which is essential for the internal 

validity of the trial (Choo et al.,2019). This similarity supports that any differences in 

outcomes are less likely to be due to stroke type disparities. 

The timing of intervention initiation post-stroke reveals important patterns, with the 

majority of patients beginning treatment within the first six months. This early 

intervention window (1–6 months) is crucial as it often represents a period when 

rehabilitation can be most effective due to brain plasticity and recovery potential. Both 

groups showed similar timing distributions, with over half of participants starting 

interventions within this period. The presence of patients who started interventions 

beyond six months and even after a year highlights the variability in patient trajectories 

and healthcare access, which could affect responsiveness to treatment. Understanding 
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this timing helps in interpreting the effectiveness of the interventions in the context of 

stroke recovery phases. 

Co-morbidities such as hypertension, diabetes mellitus, and heart disease were 

prevalent among participants, with hypertension being the most common in both 

groups. These conditions are known risk factors for stroke and can complicate recovery, 

potentially influencing the efficacy of interventions. The slightly higher prevalence of 

hypertension and diabetes in the control group may have implications for comparative 

outcomes (Aday et al., 2024). The unique presence of asthma in the experimental group 

and hyperthyroidism in the control group adds another layer of patient variability, 

which should be considered when evaluating results. These findings underscore the 

importance of accounting for co-morbid health conditions and intervention timing when 

assessing treatment effectiveness in stroke populations. 

The results presented collectively demonstrate the significant impact of the intervention 

on upper limb muscle strength, motor function, and functional independence. The 

independent t-tests reveal meaningful differences between the experimental and control 

groups, underscoring the effectiveness of the intervention in improving physical and 

functional outcomes (Lennon et al., 2020). Here found significant improvements in 

muscle strength in specific upper limb movements. Five muscle groups—shoulder 

adduction, shoulder medial rotation, elbow flexion, wrist flexion, and finger flexion—

showed statistically significant differences favoring the intervention group. This 

indicates targeted strength gains in these areas, which are critical for functional upper 

limb use. Notably, other shoulder and elbow movements such as flexion, extension, and 

abduction approached significance, suggesting that with a larger sample size or longer 

intervention period, these might also reach statistical significance (Young et al.,2022). 

The lack of significant differences in wrist and finger extension implies that these 

movements may be less responsive to the intervention or require different approaches. 

Overall, the muscle strength data suggest the intervention effectively enhances key 

muscle groups that contribute to upper limb function. 

These findings further reinforce the positive impact on upper limb motor performance, 

as measured by the Action Research Arm Test (ARAT). All four subcomponents—

Grasp, Grip, Pinch, and Gross Movement—showed significant improvements in the 

intervention group compared to controls (Aday et al., 2024). The strongest effects were 
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observed in grasp and grip, essential components for fine motor control and everyday 

activities. Improvements in gross movement indicate enhanced ability to perform larger 

arm motions, contributing to overall arm functionality. These results suggest that the 

intervention not only increases muscle strength but also translates into better 

coordinated and functional motor skills. 

Finally, the result shows a significant difference in the Barthel Index, indicating 

improved independence in activities of daily living for the intervention group. This 

functional outcome is critical as it demonstrates that muscle strength and motor 

improvements are clinically meaningful, positively affecting participants' quality of life 

and autonomy. 

This intervention yields robust benefits across multiple domains of upper limb function. 

Enhanced muscle strength in key movements correlates with improved motor control 

and practical function, as shown by ARAT and Barthel Index results. These findings 

support the use of the intervention in rehabilitation programs aiming to restore upper 

limb strength and functional independence, ultimately contributing to better patient 

outcomes (Lennon et al., 2020). Future research might explore optimizing the 

intervention to target less responsive movements and confirm trends noted in near-

significant results. 

The paired t-tests in demonstrate that the Experimental group experienced statistically 

significant improvements in most muscle strength variables, with t-values ranging from 

moderate (e.g., shoulder extension, t = 2.51, p = 0.025) to very strong (e.g., finger 

flexion, t = 7.12, p < 0.0001). These findings suggest that the intervention had a robust 

effect on muscle groups critical for upper limb movement and control. In contrast, the 

Control group showed fewer significant changes and generally lower t-values, 

indicating limited muscle strength gains over the same period. 

Notably, some movements in the Experimental group, such as shoulder lateral rotation 

and wrist extension, showed improvements that approached but did not reach statistical 

significance, suggesting that these particular muscle actions may require longer or more 

targeted interventions for measurable gains. Conversely, the Control group showed 

significant gains in fewer movements and with smaller effect sizes, emphasizing the 

relative inefficacy of the control condition or natural recovery alone. 
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Significant functional improvements in upper limb performance as measured by the 

Action Research Arm Test (ARAT). The Experimental group showed markedly higher 

t-values and extremely low p-values across all ARAT subscales (Grasp, Grip, Pinch, 

and Gross Movement), indicating substantial functional recovery and enhanced motor 

control post-intervention (Young et al.,2022). Although the Control group also showed 

significant functional improvements, the magnitudes were consistently lower than those 

observed in the Experimental group. These e results underscore the intervention’s 

efficacy in not only increasing muscle strength but also translating these gains into 

meaningful improvements in functional upper limb tasks. This highlights the 

importance of targeted rehabilitation protocols that can effectively enhance both muscle 

performance and functional ability in patients. 

The paired t-test results indicate that the experimental group experienced a significant 

improvement in the Barthel Index, reflecting enhanced functional independence after 

the intervention. The t-value of 2.34 and p-value of 0.034 confirm this meaningful 

change. In contrast, the control group's improvement was not statistically significant, 

with a t-value of 2.01 and p-value of 0.06 (Eng & Tang, 2017). This suggests that while 

some improvement occurred in both groups, the experimental intervention was more 

effective in enhancing participants’ functional abilities. These findings support the 

potential benefit of the experimental treatment in promoting greater independence in 

daily activities. 

Overall, this study present that increasing intensity Task-oriented strength training 

exercises effectively improves upper limb function in stroke survivors, with marked 

progress in various measures. The results correspond with earlier research and 

additionally emphasize distinctive benefits of this intervention in stroke rehabilitation. 
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5.2 Limitations of the Study: 

i. The researcher relied on a single assessor for data collection, which could 

introduce variability and potential bias in the results. 

ii. Data was gathered from only one clinical setting (CRP in Savar), which may 

have influenced the outcome and generalizability of the results. 

iii. Treatment and exercise sessions were occasionally interrupted due to public 

holidays and physiotherapists taking leave, which may have impacted the data 

collection process. 

iv. The sample size was small, and the ARAT tool used may not have been 

sufficient to fully assess upper limb function. 

v. The mean age and gender distribution of the two groups differed, which could 

have influenced the results. 

vi. The study was constrained by limited time. 
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CHAPTER -VI                              CONCLUSION AND RECOMMENDATION  

 

6.1 Conclusion  

This randomized clinical trial investigated the effectiveness of increasing intensity in 

task-oriented strength training (TST) for improving arm function after stroke. Arm 

weakness is a common and disabling consequence of stroke, often hindering daily 

activities. Traditional rehabilitation methods have shown limited success in restoring 

function, prompting interest in more targeted, intensive approaches. The study’s 

findings reveal that higher-intensity TST significantly enhances motor strength and 

functional outcomes in stroke survivors compared to lower-intensity or standard 

rehabilitation programs. Participants undergoing high-intensity training exhibited 

greater improvements in arm strength and functional ability, as measured by validated 

clinical tools. These results support the principle that exercise intensity plays a key role 

in driving neuroplasticity—the brain’s ability to reorganize and recover after injury. 

Furthermore, the task-oriented nature of the exercises, which simulated real-life 

activities, contributed to functional gains by promoting the relearning of purposeful 

movements essential for independence. This approach aligns with modern 

rehabilitation models that prioritize functional recovery over isolated strength gains. 

However, while the benefits of increased intensity are evident, patient-specific 

considerations remain critical. Stroke survivors vary widely in their physical capacities; 

thus, training intensity must be carefully individualized to avoid fatigue or injury. The 

study also highlights the need for long-term follow-up to determine whether functional 

improvements persist over time. In summary, the results suggest that increasing the 

intensity of task-oriented strength training is an effective strategy to improve arm 

function post-stroke. This evidence supports integrating high-intensity, task-specific 

training into rehabilitation protocols. Future research should aim to optimize intensity 

levels, assess durability of outcomes, and explore how such programs can be adapted 

into standard clinical practice to maximize recovery in stroke patients. 
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6.2 Recommendation  

Future research should involve multiple assessors to reduce bias and improve data 

reliability. Treatment schedules need to account for potential disruptions, with backup 

staff available to ensure continuity in therapy sessions. Increasing sample size and using 

a broader range of measurement tools will provide a more detailed understanding of 

upper limb function. It is also important to ensure that control groups are 

demographically matched, especially regarding age and gender, to prevent confounding 

factors. Allocating sufficient time for research and exploring additional variables will 

facilitate a more comprehensive investigation. By implementing these 

recommendations, future studies can contribute significantly to advancing stroke 

rehabilitation. This will help refine rehabilitation strategies, leading to better 

therapeutic outcomes and improved quality of life for stroke patients. 
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Consent Form 

(Please read out to the participants) 

 

Greeting!!  

I am Refayat Islam Tanzina, a student of the B.Sc. in Physiotherapy course, Session 

2019-2020 at Bangladesh Health Profession Institute, under the Faculty of Medicine, 

University of Dhaka. I have to complete a thesis to earn my B.Sc. in Physiotherapy 

degree. My thesis title is “Effectiveness of increasing intensity of task – oriented 

strength training exercises for arm function after stroke – A Randomize Clinical 

Trial. The purpose of the study is to evaluate the more effective intensity of 

physiotherapy treatment specially strength training exercises of arm function for the 

stroke patient which helps to improve more functional activity of arm and make it easier 

for better quality of life of the patient. In order to ask you some questions about this 

thesis, I will meet with you twice: once before the intervention and again after 

completion. I am assuring you that the treatment provided to you would not cause any 

damage. Besides, physiotherapists will provide the treatments. The information you 

provide will be kept confidential and will only be used for thesis purposes. You have 

the right to terminate your participation at any time. Moreover, if you feel 

uncomfortable answering any question you can skip that question. The questionnaire 

will take 30 to 40 minutes to fill up. Please give me the correct answers to the questions 

and enable the data collector to evaluate your health. If you have any questions, contact 

with researcher Refayat Islam Tanzina or my supervisor Dr. Shazal Kumar Das PhD, 

Assistant Professor & Head, Department of Physiotherapy, BHPI, CRP, Savar, Dhaka -

1343. If you would kindly give your consent, we can start. 

• Yes                         • No 

Thank you for your participation as well as the information. 

Participant’s signature………………… 

Date…………………………………… 

Data collector’s signature……………... 

Date…………………………………… 

Appendix  



 vii 

Questionnaire (English) 

Title: “Effectiveness of increasing intensity of task – oriented strength training 

exercises for arm function after stroke – A Randomize Clinical Trial”. 

 

 

Patient Information 

 

 

 

 

 

 

Patient ID:  

Date of Interview:  

Name of the participant:  

Code Number:  

Address: 

 

village: 

 

Post office: 

 

Upazila: 

 

District: 

 

 

 

Phone Number:  



 viii 

Part-1: Socio-demographic Information 

 

 

 

 

 

 

 

QN Questions Categories of response  Response  

1.1 Age Age in years   

1.2 Gender  1.Male.    2. Female   

1.3 Marital status  1.Married.  2.Unmarried  

1.4 Level of education  1.Primary.       2. Secondary  

3.Graduation   4. Others  

 

1.5 Place of residence  1.Rural     2. Semi-Urban 

3. Urban 

 

1.6 Occupation    

1.7 Family type  1.Joint.    2.Nuclear  

1.8 Number of family members  Total number of family 

members  

 

1.9 Number of earning members  Total number of earners   

1.10 The average income of the 

family  

The average income in taka 

per month  

 

1.11 The average expenditure for 

treatment  

The average total expense in 

taka per month  

 



 ix 

Part-2: Stroke related Questions 

 

Pre -test 

Part -3: Range of motion of affected limbs (ROM was measured by Goniometer) 

QN Joint  Movement  Range  

(Right ) 

Range  

(Left) 

3.1 Shoulder  Flexion  

 

Extension  

 

Abduction  

 

Adduction  

 

Medial rotation  

 

Lateral rotation  

 

  

3.2 Elbow  Flexion  

 

Extension  

 

Supination  

 

Pronation  

  

QN Questions  Categories of response  Response  

2.1 Type of stroke  1.Ischemic.  2.Hemorrhagic  

2.2  Duration of stroke  How many days/ month /years ago did 

you have the last stroke? 

 

2.3 Co – morbidities 

(Answer may be 

multiple) 

1.Heart disease  

2.Diabetes mellitus  

3.High blood pressure  

4.Asthma  

5.Epilepsy 

6. Hypothyroidism  

7. Other related disease  

 

 

 

2.4 Which side of 

hemiplegia do you 

have? 

1.Right   2. Left   3. Bilateral   

2.5 Number of stroke  1.First   2. Second    3. Multiple   



 x 

3.3 Wrist  Flexion  

 

Extension  

 

  

3.4 Fingers  Flexion  

 

Extension  

 

  

 

 

Part -4: Muscle Power of affected limbs (Measured by Oxford manual muscle 

testing) 

QN Joint  Movement  Muscle 

Power  

(Right) 

Muscle 

Power  

(Left) 

4.1 Shoulder  Flexion  

 

Extension  

 

Abduction  

 

Adduction  

 

Medical rotation  

 

Lateral rotation  

 

  

4.2 Elbow  Flexion  

 

Extension  

 

Supination  

 

Pronation  

 

  

4.3 Wrist  Flexion  

 

Extension  

 

Radial Deviation  

 

Ulnar Deviation  

 

  

4.4 Fingers  Flexion  

 

Extension    

 

  



 xi 

Part -5: Upper Extremity Motor Performances (Measured by Action Research 

Arm Test) 

Subset  Item  Score  

Grasp  1.Block, wood, 10-cm cube 

 

(if score=3, total=18 and proceed to grip) 

 

Pick up a 10 cm block  

 

2.Block, wood, 2.5 cm cube 

 

(if score=0, total=0 and proceed to grip) 

 

Pick up a 2.5 cm block 

 

3.Block, wood, 5 cm cube  

4. Block, wood, 7.5 cm cube diameter  

5.Ball(cricket), 7.5-cm diameter  

6.Stone 10 x 2.5 x 1cm  

Subtotal                     

/18 

Grip 1. pour water from glass to glass 

 

(if score=3, total=12 and proceed to pinch) 

 

2.Tube 2.25 cm 

 

(if score=0, total=0 and proceed to pinch 

 

3.Tube 1 cm x 16 cm  

4.Washer (3.5 cm diameter) over bolt  

Subtotal                    

/12 

Pinch 1.Ball bearing, 6 mm, 3rd finger, and thumb 

 

(if score=3, total=18 and proceed to gross 

movement) 

 

2.Marble, 1.5cm, index finger, and thumb 

 

(If score=0, total=0 and proceed to gross movement) 

 

3.Ball bearing, 2nd finger, and thumb  

4.Ball bearing, 1st finger, and thumb  

5.Marble, 3rd finger, and thumb  

6.Marble, 2nd finger and thumb  

Subtotal                  

/18                                         



 xii 

Gross 

movement 

1.place hand behind the head 

 

(if score =3, total=9 and finish or if score=0, total=0 

and finish) 

 

2.Place hand on top of the head  

3.Hand to mouth  

Subtotal                      

/9             

 

 

Part -6: Activities of Daily Living are assessed by Barthel Index 

Activity  Score  

FEEDING 

 

0 = Unable 

 

5 = Needs help cutting, spreading butter, etc., or requires modified 

diet 

 

10 = Independent 

 

 

BATHING 

 

0 = Dependent 

 

5 =Independent (or in shower) 

 

 

GROOMING 

 

0 = Needs to help with personal care 

 

5 = Independent face/hair/teeth/shaving (implements provided) 

 

 

DRESSING 

 

0 = Dependent 

 

5 = Needs help but can do about half unaided 

 

10 = Independent (including buttons, zips, laces, etc.) 

 

 

BOWELS 

 

0 =Incontinent (or needs to be given enemas) 

 

5 = Occasional accident 

 



 xiii 

 

10 = Continent 

 

BLADDER 

 

0 =Incontinent, or catheterized and unable to manage alone  

 

5 = Occasional accident  

 

10 = Continent  

 

 

TOILET USE 

 

0 = Dependent 

 

5 = Needs some help, but can do something alone 

 

10 =Independent (on and off, dressing, wiping) 

 

 

TRANSFERS (BED TO CHAIR AND BACK) 

 

0 = Unable, no sitting balance 

 

5 = Major help (one or two people, physical), can sit 

 

10 = Minor help (verbal or physical) 

 

15 = Independent 

 

 

MOBILITY (ON LEVEL SURFACES) 

 

0 = Immobile or < 50 yards 

 

5 = Wheelchair independent, including corners, >50 yards  

 

10 = Walks with help of one person (verbal or physical)> 50 yards 

 

15 = Independent (but may use any aid; for example, stick)> 50 

yards 

 

 

STAIRS 

 

0 = Unable 

 

5 = Needs help (verbal, physical, carrying aid) 

 

10 = Independent 

 

 

Total = (0 – 100)  



 xiv 

Post -Test 

Part -1: Range of motion of affected limbs (ROM was measured by Goniometer) 

QN Joint  Movement  Range  

(Right ) 

Range  

(Left) 

3.1 Shoulder  Flexion  

 

Extension  

 

Abduction  

 

Adduction  

 

Medial rotation  

 

Lateral rotation  

 

  

3.2 Elbow  Flexion  

 

Extension  

 

Supination  

 

Pronation  

  

3.3 Wrist  Flexion  

 

Extension  

 

  

3.4 Fingers  Flexion  

 

Extension  

 

  

 

Part -2: Muscle Power of affected limbs (Measured by Oxford manual muscle 

testing 

QN Joint  Movement  Muscle 

Power  

(Right) 

Muscle 

Power  

(Left) 

4.1 Shoulder  Flexion  

 

Extension  

 

Abduction  

 

Adduction  

 

  



 xv 

Medical rotation  

 

Lateral rotation  

 

4.2 Elbow  Flexion  

 

Extension  

 

Supination  

 

Pronation  

 

  

4.3 Wrist  Flexion  

 

Extension  

 

Radial Deviation  

 

Ulnar Deviation  

 

  

4.4 Fingers  Flexion  

 

Extension    

 

  

 

Part -3: Upper Extremity Motor Performances (Measured by Action Research 

Arm Test 

Subset  Item  Score  

Grasp  1.Block, wood, 10-cm cube 

 

(if score=3, total=18 and proceed to grip) 

 

Pick up a 10 cm block  

 

2.Block, wood, 2.5 cm cube 

 

(if score=0, total=0 and proceed to grip) 

 

Pick up a 2.5 cm block 

 

3.Block, wood, 5 cm cube  

4. Block, wood, 7.5 cm cube diameter  

5.Ball(cricket), 7.5-cm diameter  

6.Stone 10 x 2.5 x 1cm  

Subtotal                     

/18 



 xvi 

Grip 1. pour water from glass to glass 

 

(if score=3, total=12 and proceed to pinch) 

 

2.Tube 2.25 cm 

 

(if score=0, total=0 and proceed to pinch 

 

3.Tube 1 cm x 16 cm  

4.Washer (3.5 cm diameter) over bolt  

Subtotal                    

/12 

Pinch 1.Ball bearing, 6 mm, 3rd finger, and thumb 

 

(if score=3, total=18 and proceed to gross 

movement) 

 

2.Marble, 1.5cm, index finger, and thumb 

 

(If score=0, total=0 and proceed to gross movement) 

 

3.Ball bearing, 2nd finger, and thumb  

4.Ball bearing, 1st finger, and thumb  

5.Marble, 3rd finger, and thumb  

6.Marble, 2nd finger and thumb  

Subtotal                  

/18                                         

Gross 

movement 

1.place hand behind the head 

 

(if score =3, total=9 and finish or if score=0, total=0 

and finish) 

 

2.Place hand on top of the head  

3.Hand to mouth  

Subtotal                      

/9             

 

 

Part -4: Activities of Daily Living are assessed by Barthel Index 

Activity  Score  

FEEDING 

 

0 = Unable 

 

5 = Needs help cutting, spreading butter, etc., or requires modified 

diet 

 

 



 xvii 

10 = Independent 

 

BATHING 

 

0 = Dependent 

 

5 =Independent (or in shower) 

 

 

GROOMING 

 

0 = Needs to help with personal care 

 

5 = Independent face/hair/teeth/shaving (implements provided) 

 

 

DRESSING 

 

0 = Dependent 

 

5 = Needs help but can do about half unaided 

 

10 = Independent (including buttons, zips, laces, etc.) 

 

 

BOWELS 

 

0 =Incontinent (or needs to be given enemas) 

 

5 = Occasional accident 

 

10 = Continent 

 

 

BLADDER 

 

0 =Incontinent, or catheterized and unable to manage alone  

 

5 = Occasional accident  

 

10 = Continent  

 

 

TOILET USE 

 

0 = Dependent 

 

5 = Needs some help, but can do something alone 

 

10 =Independent (on and off, dressing, wiping) 

 

 

TRANSFERS (BED TO CHAIR AND BACK) 

 

0 = Unable, no sitting balance 

 

 



 xviii 

5 = Major help (one or two people, physical), can sit 

 

10 = Minor help (verbal or physical) 

 

15 = Independent 

 

MOBILITY (ON LEVEL SURFACES) 

 

0 = Immobile or < 50 yards 

 

5 = Wheelchair independent, including corners, >50 yards  

 

10 = Walks with help of one person (verbal or physical)> 50 yards 

 

15 = Independent (but may use any aid; for example, stick)> 50 

yards 

 

 

STAIRS 

 

0 = Unable 

 

5 = Needs help (verbal, physical, carrying aid) 

 

10 = Independent 

 

 

Total = (0 – 100)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 xix 

AbygwZ dg© 

(AskMªnYKvix‡`i Kv‡Q c‡o †kvbvb) 

¯^vMZg!! 

Avwg widvqvZ Bmjvg ZvbwRbv, evsjv‡`k †nj_ cª‡dkb Bbw÷wUD‡Ui wdwRI‡_ivwc †Kv‡m©i 

2019-2020 †mkb-Gi GKRb wk¶v_x©, †hwU XvKv wek¦we`¨vj‡qi †gwWwmb d¨vKvwëi Aax‡b| 

Avwg Avgvi we.Gmwm. Bb wdwRI‡_ivwc wWwMª m¤ú~Y© Kivi Rb¨ GKwU w_wmm Ki‡Z PvB| Avgvi 

w_wm‡mi wk‡ivbvg n‡jv Ò‡÷ªvK †ivMx‡`i evûi Kvh©¶gZvi Rb¨ Uv¯‹-Awi‡q‡›UW †÷ªš’ †Uªwbs 

G·vimvB‡Ri ZxeªZv e„w×i Kvh©KvwiZv - GKwU ‡i&ÛgvBRW wK¬wbKvj Uªvqvj|ÓGB M‡elYvi 

D‡Ïk¨ n‡jv †÷ªvK †ivMx‡`i evûi Kvh©¶gZv DbœZ Kivi Rb¨ wdwRI‡_ivwci we‡kl K‡i †÷ªš’ 

†Uªwbs G·vimvB‡Ri †Kvb ZxeªZv †ewk Kvh©Ki Zv g~j¨vqb Kiv, hv †ivMxi Kvh©KvwiZv e„w× Ki‡e 

Ges Zv‡`i RxebhvÎvi gvb DbœZ Ki‡e| GB w_wm‡mi Rb¨ Avwg Avcbvi Kv‡Q `yBevi Avme: 

cª_gevi n¯Í‡¶‡ci Av‡M Ges wØZxqevi n Í̄‡¶c †kl nIqvi ci| Avwg Avcbv‡K Avk¦¯Í KiwQ 

†h, Avcbv‡K cª`Ë wPwKrmv †Kv‡bv ¶wZ Ki‡e bv| GQvov, wdwRI‡_ivwc÷ivB wPwKrmv cª`vb 

Ki‡eb| Avcbvi †`Iqv Z_¨ †Mvcbxq _vK‡e Ges ïaygvÎ w_wm‡mi D‡Ï‡k¨ e¨envi Kiv n‡e| 

Avcbvi AskMªnY †h‡Kv‡bv mgq eÜ Kivi AwaKvi Avcwb iv‡Lb| GQvovI, hw` †Kv‡bv cª‡kœi 

DËi w`‡Z A¯̂w Í̄ †eva K‡ib, Z‡e †mB cªkœwU Avcwb Gwo‡q †h‡Z cv‡ib| cªkœgvjv c~iY Ki‡Z 

30 †_‡K 40 wgwbU mgq jvM‡e| `qv K‡i cªkœ¸‡jvi mwVK DËi w`b hv‡Z Z_¨ msMªvnK Avcbvi 

¯^v¯’¨ g~j¨vqb Ki‡Z cv‡i| hw` Avcbvi †Kv‡bv cªkœ _v‡K, Z‡e M‡elK widvqvZ Bmjvg ZvbwRbv 

A_ev Avgvi mycvifvBRvi Wt mRj Kygvi `vm, wc GBP wW, mnKvix Aa¨vcK I cªavb, 

wdwRI‡_ivwc wefvM, weGBPwcAvB, wmAviwc, mvfvi, XvKv-1343-Gi mv‡_ †hvMv‡hvM Kiæb| 

Avcwb m¤§wZ w`‡j Avgiv ïiæ Ki‡Z cvwi| 

n¨vu                               bv 

Avcbvi AskMªnY Ges Z_¨ †`Iqvi Rb¨ ab¨ev`| 

 AskMªnYKvixi ¯^v¶i: 
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 ZvwiL :…………………………………… 

Z_¨ msMªvn‡Ki ¯^v¶i ………………… 

ZvwiL …………………………………… 

 

wk‡ivbvg 

Ò‡÷ªvK †ivMx‡`i evûi Kvh©¶gZvi Rb¨ Uv¯‹-Awi‡q‡›UW †÷ªš’ †Uªwbs G·vimvB‡Ri ZxeªZv e„w×i 

Kvh©KvwiZv - GKwU ‡i&ÛgvBRW wK¬wbKvj Uªvqvj | 

 

‡ivMxi Z_¨vejx 

‡ivMxi AvBwW:  

mv¶vrKv‡ii ZvwiL:  

AskMªnYKvixi bvg:  

‡KvW b¤̂i:  

wVKvbv: 

Mªvg 

‡cv÷ Awdm 

Dc‡Rj 

‡Rjv 

 

 ‡gvevBj  bs:  
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cvU©-1: mvgvwRK-RbZvwË¡K Z_¨ 

 

 

 

 

 

 

 

 

bs cªkœ cªwZwµqvi wefvM  cªwZwµqv 

1.1 eqm eQ‡i eqm   

1.2 wj½  1. cyiæl.    2. gwnjv   

1.3 ‰eevwnK Ae¯’v  1. weevwnZ       2. AweevwnZ  

1.4 wk¶vi ¯Íi  1. cªv_wgK        2. gva¨wgK   

3. Mª¨vRy‡qkb    4. Ab¨vb¨ 

 

1.5 emev‡mi ¯’vb  1. MªvgxY 2. Dc-kni 3. kni  

1.6 ‡ckv    

1.7 cwiev‡ii aib  1. R‡q›U    2.  GKK  

1.8 cwiev‡ii m`m¨ msL¨v  cwiev‡ii †gvU m`m¨ msL¨v   

1.9 DcvR©bKvix m`‡m¨i msL¨v  ‡gvU DcvR©bKvixi msL¨v   

1.10 cwiev‡ii Mo Avq  cªwZ gv‡m Mo Avq   
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cvU©-2: †÷ªvK m¤úwK©Z cªkœ 

 

cªvK-cix¶v 

 cvU© -3: cªfvweZ A½¸wji MwZi cwimxgv ‡iÄ cix¶v  (MwbIwgUvi Øviv cwigvc Kiv ) 

bs R‡q›U gyf‡g›U ‡iÄ (Wv‡b) ‡iÄ ( ev‡g ) 

 

3.1 Kva  ‡d¬Kkb 

G·‡Ubkb 

GeWvKkb 

GWvKkb 

wgwWqvj †iv‡Ukb 

‡jUvivj †iv‡Ukb 

  

bs cªkœ  cªwZwµqvi wefvM  cªwZwµqv  

2.1 ‡÷ªv‡Ki aiY  1. B‡¯‹wgK        2. †n‡gv‡iwRK  

2.2  †÷ªv‡Ki mgqKvj  KZ w`b/gvm/eQi Av‡M Avcbvi †kl †÷ªvK 

n‡qwQj? 

 

2.3 ‡Kv - gwe©wWwU (DËi 

GKvwaKevi n‡Z cv‡i) 

1. ü`‡ivM 

2. Wvqv‡ewUm †gwjUvm 

3. D”P i³Pvc 

4. nvcvwb  

5. g„Mx 

6.nvBcvi_vBi‡qwWRg 

 

2.4 ‡Kvb ai‡Yi 

†nwg‡cøwRqv? 

 

1.Wvb  

2. evg  

3. Dfq 

 

2.5 ‡÷vK msL¨v 1.cÖ_g 

2.wØZxq 

3.eû 
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3.2  KzbyB  

 

‡d¬Kkb 

G·‡Ubkb 

mycvBwbkb 

‡cÖv‡bkb 

  

3.3 Kwâ  ‡d¬Kkb 

G·‡Ubkb 

  

3.4 Av½yj  ‡d¬Kkb 

G·‡Ubkb 

  

 

cvU© -4 : gvmj cvIqvi cwigvc( A·‡dvW© †MÖwWs †¯‹j) 

bs R‡q›U gyf‡g›U 

 

gvmj cvIqvi 

(Wvb)  

gvmj cvIqvi 

(evg) 

4.1 Kva  ‡d¬Kkb 

G·‡Ubkb 

GeWvKkb 

GWvKkb 

wgwWqvj †iv‡Ukb 

‡jUvivj †iv‡Ukb 

  

4.2  KzbyB  

 

‡d¬Kkb 

G·‡Ubkb 

mycvBwbkb 

‡cÖv‡bkb 

  

4.3 Kwâ  ‡d¬Kkb 

G·‡Ubkb 

  

4.4 Av½yj  ‡d¬Kkb 

G·‡Ubkb 

  

 



 xxiv 

cvU© -5: Avcvi G·wUªwgwU †gvUi cvidig¨vÝ (A¨vKkb wimvP© Avg© †U÷ Øviv cwigvc ) 

Dc‡mU  

 

wel‡qvcKiY  

 

‡¯‹vi  

AvuK‡o aiæb  

 

1. eøK, KvV, 10-‡mwg Nb‡¶Î 

(hw` †¯‹vi = 3, †gvU = 18 Ges wMª‡c GwM‡q hvb) 

GKwU 10 †mwg eøK evQvB Kiæb   

 

2. eøK, KvV, 2.5 †mwg Nb‡¶Î 

(hw` †¯‹vi = 0, †gvU = 0 Ges wMª‡c GwM‡q hvb) 

GKwU 2.5 †mwg eøK evQvB Kiæb 

 

3. eøK, KvV, 5 †mwg Nb‡¶Î  

4. eøK, KvV, 7.5 †mwg Nb‡¶Î e¨vm  

5. ej (wµ‡KU), 7.5 †mwg e¨vm  

6. cv_i 10 *2.5* 1 †mwg   

mve‡UvUvj                     

/18 

wMªc 

 

1. Møvm †_‡K Møv‡m cvwb Xvjyb 

(hw` †¯‹vi = 3, †gvU = 12 Ges wPgwU KvUv‡Z GwM‡q hvb) 

 

2. wUDe 2.25 †mwg 

(hw` †¯‹vi = 0, †gvU = 0 Ges wPgwU KvUv‡Z GwM‡q hvb 

 

3. wUDe 1 †mwg G· 16 †mwg  

4. †ev‡ëi Dc‡i Iqvkvi (3.5 †mwg e¨vm)  

mve‡UvUvj                    

/12 

wPgwU KvUv 1. ej weqvwis, 6 wgwg, 3q AvOyj Ges _v¤^ 

(hw` †¯‹vi = 3, †gvU = 18 Ges ¯’~j Av‡›`vj‡bi w`‡K GwM‡q hvb) 

 

2. gv‡e©j, 1.5 †mwg, ZR©bx Ges _v¤^ 

(hw` †¯‹vi = 0, †gvU = 0 Ges ¯’~j Av‡›`vj‡bi w`‡K GwM‡q hvb) 

 

3. ej weqvwis, wØZxq AvOyj Ges ey‡ov AvOyj  

4. ej fvienb Kiv, 1 g AvOyj Ges _v¤^  

5. gv‡e©j, Z„Zxq AvOyj Ges ey‡ov AvOyj  

6. gv‡e©j, 2q AvOyj I ey‡ov AvOyj   



 xxv 

mve‡UvUvj                  

/18                                         

MÖm gyf‡g›U 1. gv_vi †cQ‡b nvZ ivLyb 

(hw` †¯‹vi = 3, †gvU = 9 Ges mgvwß ev hw` †¯‹vi = 0, †gvU = 0 

Ges mgvß) 

 

2. gv_vi Dc‡i nvZ ivLyb  

3. gy‡L nvZ  

mve‡UvUvj                             

/9             

 

cvU© -6: ˆ`bw›`b RxebhvÎvi wµqvKjvc¸wj ev‡_©j Bb‡W· Øviv g~j¨vqb Kiv nq 

  ‡¯‹vi 

LvIqv‡bv 

0 = A¶g 

5 = KvUv, gvLb Qov‡bv BZ¨vw` mvnvh¨ cª‡qvRb, ev cwiewZ©Z Lv`¨ cª‡qvRb 

10 = ¯^Zš¿ 

 

‡Mvmj 

0 = wbf©ikxj 

5 = ¯v̂axb (ev Sibvq) 

 

Mªæwgs 

0 = e¨w³MZ h‡Zœi Rb¨ mvnvh¨ cª‡qvRb 

5 = ¯^vaxb gyL / Pyj/`uvZ / †kwfs (miÄvg mieivn Kiv n‡q‡Q) 

 

‡Wªwms 

0 = wbf©ikxj 

5 = mvnvh¨ cª‡qvRb Z‡e cªvq A‡a©K webv mnvqZvq Ki‡Z cv‡ib 

10 = ¯^Zš¿ (‡evZvg, wRc, †jBm BZ¨vw` mn) 

 

evI‡qj  

0 = BbKw›U‡b›U (cv‡ibv) 

5 = AwbqwgZ `yN©Ubv 

10 = GKv cwiPvjbv Ki‡Z m¶g 

 

 g~Îvkq  



 xxvi 

0 = BbKw›U‡b›U, ev K¨v‡_UvivBRW Ges GKv cwiPvjbv Ki‡Z A¶g  

5 = AwbqwgZ `yN©Ubv  

10 =  GKv cwiPvjbv Ki‡Z m¶g 

Uq‡jU e¨envi 

0 = wbf©ikxj 

5 = wKQy mvnvh¨ cª‡qvRb, wKš‘ GKv wKQy Ki‡Z cv‡ib 

10 = ¯^Zš¿ (Pvjy Ges eÜ, †Wªwms, †gvQv) 

 

¯’vbvšÍi (weQvbv †_‡K †Pqvi Ges wcQ‡b) 

0 = A¶g, emvi fvimvg¨ †bB 

5 = †gRi †ní (GK ev `yRb e¨w³, kvixwiK), em‡Z cv‡ib 

10 = †QvULv‡Uv mvnvh¨ (‡gŠwLK ev kvixwiK) 

15 = ¯^Zš¿ 

 

MwZkxjZv (mgZ‡j) 

0 = APj ev < 50 MR 

5 = ûBj‡Pqvi ¯^vaxb, †KvY mn, >50 MR  

10 = GK e¨w³i mvnv‡h¨ nuvUv (‡gŠwLK ev kvixwiK)> 50 MR 

15 = ¯^vaxb (Z‡e †KvbI mnvqZv e¨envi Ki‡Z cv‡i; D`vniY¯^iƒc, jvwV)> 50 MR  

 

wmuwo 

0 = A¶g 

5 = mvnvh¨ cª‡qvRb (‡gŠwLK, kvixwiK, enb mnvqZv) 

10 = ¯^Zš¿ 

 

‡gvU = (0 - 100)  

 

 

 

 

 

 

 



 xxvii 

cieZ©x -cix¶v 

cvU© - 1 : cªfvweZ A½¸wji MwZi cwimxgv ‡iÄ cix¶v  (MwbIwgUvi Øviv cwigvc Kiv) 

bs R‡q›U gyf‡g›U ‡iÄ (Wv‡b) ‡iÄ ( ev‡g ) 

 

3.1 Kva  ‡d¬Kkb 

G·‡Ubkb 

GeWvKkb 

GWvKkb 

wgwWqvj †iv‡Ukb 

‡jUvivj †iv‡Ukb 

  

3.2  KzbyB  

 

‡d¬Kkb 

G·‡Ubkb 

mycvBwbkb 

‡cÖv‡bkb 

  

3.3 Kwâ  ‡d¬Kkb 

G·‡Ubkb 

  

3.4 Av½yj  ‡d¬Kkb 

G·‡Ubkb 

  

 

cvU© -2: gvmj cvIqvi cwigvc( A·‡dvW© †MÖwWs †¯‹j) 

bs R‡q›U gyf‡g›U 

 

gvmj cvIqvi 

(Wvb)  

gvmj cvIqvi 

(evg) 

4.1 Kva  ‡d¬Kkb 

G·‡Ubkb 

GeWvKkb 

GWvKkb 

wgwWqvj †iv‡Ukb 

‡jUvivj †iv‡Ukb 

  



 xxviii 

4.2  KzbyB  

 

‡d¬Kkb 

G·‡Ubkb 

mycvBwbkb 

‡cÖv‡bkb 

  

4.3 Kwâ  ‡d¬Kkb 

G·‡Ubkb 

  

4.4 Av½yj  ‡d¬Kkb 

G·‡Ubkb 

  

 

cvU© -3: Avcvi G·wUªwgwU †gvUi cvidig¨vÝ (A¨vKkb wimvP© Avg© †U÷ Øviv cwigvc ) 

Dc‡mU  

 

wel‡qvcKiY  

 

‡¯‹vi  

AvuK‡o aiæb  

 

1. eøK, KvV, 10-‡mwg Nb‡¶Î 

(hw` †¯‹vi = 3, †gvU = 18 Ges wMª‡c GwM‡q hvb) 

GKwU 10 †mwg eøK evQvB Kiæb   

 

2. eøK, KvV, 2.5 †mwg Nb‡¶Î 

(hw` †¯‹vi = 0, †gvU = 0 Ges wMª‡c GwM‡q hvb) 

GKwU 2.5 †mwg eøK evQvB Kiæb 

 

3. eøK, KvV, 5 †mwg Nb‡¶Î  

4. eøK, KvV, 7.5 †mwg Nb‡¶Î e¨vm  

5. ej (wµ‡KU), 7.5 †mwg e¨vm  

6. cv_i 10 * 2.5 *1 †mwg   

mve‡UvUvj                     

/18 

wMªc 

 

1. Møvm †_‡K Møv‡m cvwb Xvjyb 

(hw` †¯‹vi = 3, †gvU = 12 Ges wPgwU KvUv‡Z GwM‡q hvb) 

 

2. wUDe 2.25 †mwg  
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(hw` †¯‹vi = 0, †gvU = 0 Ges wPgwU KvUv‡Z GwM‡q hvb 

3. wUDe 1 †mwg G· 16 †mwg  

4. †ev‡ëi Dc‡i Iqvkvi (3.5 †mwg e¨vm)  

mve‡UvUvj                    

/12 

wPgwU KvUv 1. ej weqvwis, 6 wgwg, 3q AvOyj Ges _v¤^ 

(hw` †¯‹vi = 3, †gvU = 18 Ges ¯’~j Av‡›`vj‡bi w`‡K GwM‡q hvb) 

 

2. gv‡e©j, 1.5 †mwg, ZR©bx Ges _v¤^ 

(hw` †¯‹vi = 0, †gvU = 0 Ges ¯’~j Av‡›`vj‡bi w`‡K GwM‡q hvb) 

 

3|ej weqvwis, wØZxq AvOyj Ges ey‡ov AvOyj  

4. ej fvienb Kiv, 1 g AvOyj Ges _v¤^  

5. gv‡e©j, Z„Zxq AvOyj Ges ey‡ov AvOyj  

6. gv‡e©j, 2q AvOyj I ey‡ov AvOyj   

mve‡UvUvj                  

/18                                         

MÖm gyf‡g›U 1. gv_vi †cQ‡b nvZ ivLyb 

(hw` †¯‹vi = 3, †gvU = 9 Ges mgvwß ev hw` †¯‹vi = 0, †gvU = 0 

Ges mgvß) 

 

2. gv_vi Dc‡i nvZ ivLyb  

3. gy‡L nvZ  

mve‡UvUvj                      

/9             

 

cvU© -4 : ˆ`bw›`b RxebhvÎvi wµqvKjvc¸wj ev‡_©j Bb‡W· Øviv g~j¨vqb Kiv nq 

 ‡¯‹vi 

LvIqv‡bv 

0 = A¶g 

5 = KvUv, gvLb Qov‡bv BZ¨vw` mvnvh¨ cª‡qvRb, ev cwiewZ©Z Lv`¨ cª‡qvRb 

10 = ¯^Zš¿ 

 

‡Mvmj 

0 = wbf©ikxj 

 



 xxx 

5 = ¯^vaxb (ev Sibvq) 

Mªæwgs 

0 = e¨w³MZ h‡Zœi Rb¨ mvnvh¨ cª‡qvRb 

5 = ¯^vaxb gyL / Pyj/`uvZ / †kwfs (miÄvg mieivn Kiv n‡q‡Q) 

 

‡Wªwms 

0 = wbf©ikxj 

5 = mvnvh¨ cª‡qvRb Z‡e cªvq A‡a©K webv mnvqZvq Ki‡Z cv‡ib 

10 = ¯^Zš¿ (‡evZvg, wRc, †jBm BZ¨vw` mn) 

 

Aš¿ 

0 = BbKw›U‡b›U (GKv cwiPvjbv Ki‡Z A¶g) 

5 = AwbqwgZ `yN©Ubv 

10 = GKv cwiPvjbv Ki‡Z m¶g 

 

 g~Îvkq 

0 = BbKw›U‡b›U, ev K¨v‡_UvivBRW Ges GKv cwiPvjbv Ki‡Z A¶g  

5 = AwbqwgZ `yN©Ubv  

10 = GKv cwiPvjbv Ki‡Z m¶g 

 

Uq‡jU e¨envi 

0 = wbf©ikxj 

5 = wKQy mvnvh¨ cª‡qvRb, wKš‘ GKv wKQy Ki‡Z cv‡ib 

10 = ¯^Zš¿ (Pvjy Ges eÜ, †Wªwms, †gvQv) 

 

¯’vbvšÍi (weQvbv †_‡K †Pqvi Ges wcQ‡b) 

0 = A¶g, emvi fvimvg¨ †bB 

5 = †gRi †ní (GK ev `yRb e¨w³, kvixwiK), em‡Z cv‡ib 

10 = †QvULv‡Uv mvnvh¨ (‡gŠwLK ev kvixwiK) 

15 = ¯^Zš¿ 

 

MwZkxjZv (mgZ‡j) 

0 = APj ev < 50 MR 

5 = ûBj‡Pqvi ¯^vaxb, †KvY mn, >50 MR  

10 = GK e¨w³i mvnv‡h¨ nuvUv (‡gŠwLK ev kvixwiK)> 50 MR 

15 = ¯^vaxb (Z‡e †KvbI mnvqZv e¨envi Ki‡Z cv‡i; D`vniY¯^iƒc, jvwV)> 50 MR  

 

wmuwo 

0 = A¶g 
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5 = mvnvh¨ cª‡qvRb (‡gŠwLK, kvixwiK, enb mnvqZv) 

10 = ¯^Zš¿ 

‡gvU = (0 - 100)  
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