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ABSTRACT 

Background- cardiovascular disease, particularly ischemic CVA, remains a 

major global health burden and the second leading cause of mortality 

worldwide. The significant proportion of stroke survivors suffer from 

persistent gait and balance impairment due to disrupted neural control, muscle 

weakness and abnormal movement pattern. theses impairment severely limit 

mobility, daily function and independence. Modified constraint induced 

movement therapy has been shown promising result in upper limb function 

post CVA through the principle of motor learning and motor learning. 

However , its application to lower extremities remain under-explored. While 

full m-CIMT restrains the non paretic limb to encourage use of affected leg, 

segmental m-CIMT targets specific joints and muscle groups(e.g- hip, knee, 

ankle) .despite their potential , comparative documentation on their 

effectiveness in refining gait and balance is lacking. 

Objective - To determine, the effect of full vs segmental modified constraint 

induced movement therapy technique on paretic lower extremity function 

( Gait & Balance) in stroke patients. 

Method- 26 subjects with ischemic stroke diagnosed by MRI related with  of 

aged between 40-65years were randomly assigned to Experimental group 

1(n=13) and Experimental group 2 (n=13). Intervention was given for  two  

groups performed the exercise for 120 minutes per session for 5 days a week 

for 2 weeks which includes:  
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Shaping strategy: 90minutes Transfer package: 30 minutes . Primary outcome 

measures include DGI and WGS and secondary outcome measure includes 

BBS . All the outcome measures were calculated before and after the 2 weeks.  

Results –The results within the group showed significant difference 

(p<0.05) in both the experimental group . The between group analysis 

showed significantly greater improvements in DGI (p = 0.00) and 

BBS (p=0.004) scores in Group 2 compared to Group 1, with no 

significant difference in WGS scores (p = 0.071). 

Conclusion-  The study concluded that individuals with ischemic 

stroke showed more significant improvements in gait and balance 

when treated with full modified constraint-induced movement therapy 

(m-CIMT) compared to those who received segmental m-CIMT. 

keywords -  balance movement , ischemic stroke , global health , MRI , 

Function , Gait .  
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INTRODUCTION  

Cerebrovascular disease is the major global health concern, and it is 

expected to increase notably. Currently , it is the second leading underlying 

factor of death worldwide. Nearly 1 in 6 people have a stroke in their 

lifetime. Annually, over 13.7 million new cases and 5.5 million death 

related to stroke comes about globally(1-2). The World Health Organization 

(WHO) defines a stroke as: “A stroke is a sudden onset of symptoms caused 

by a disruption in brain function, either in a specific area or affecting the 

whole brain. These symptoms last more than 24 hours or result in death, 

and the cause is related to problems in the blood vessels of the brain, with 

no other identifiable reason”(3).  Ischemic Stroke contributes to 87% of all 

stroke cases, which making it the most common type of cerebrovascular 

incident (4).  Nowadays ischemic stroke occupies the 4th position among 

fatal disease. This ends in not only a significant economic but also an 

emotional burden on patients and their families (5).  Aged blood vessels 

perform a pivotal role in the progression of ischemic stroke (6). Cellular 

senescence, a state of permanent cell cycle arrest caused by stress, leads to 

detrimental alteration in blood vessel function and structures. (7) As the 

senescent cells build up in vessels, they enhance the vascular aging, which 

intensify oxidative stress and inflammation. (6,8) This vascular 

deterioration characteristically leads to endothelial dysfunction and vascular 

re-modelling, which amplifies the risk and magnitude of ischemic 

stroke.(6,9) With vascular ageing cells cease division and develop a pro-

inflammatory profile characterized by the manifestation of SASP and 

boosted the activity of  senescence-associated beta galactosidase. IL-6 & 
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IL-1beta are pro-inflammatory SASP components that cause a leaky BBB, 

facilitating peripheral immune cell infiltration and enhancing the 

inflammatory response. In the geriatric population with ischemic stroke, 

SASP level increase greatly , promoting adhesion of molecular expression, 

recruitment of immune cells, release of cytokines and exacerbating chronic 

inflammation and damage of endothelial tissue which leads to endothelial 

dysfunction.(10, 11) The inflammatory response related to vascular aging 

firstly induces the formation and progression of atherosclerotic plaques, 

which assists in the cerebral artery obstruction and consequently leads to 

endothelial dysfunction. Secondly, inflammatory response gradually 

increases collagen deposition and abnormal angiogenesis  (12,13). Thirdly, 

it triggers a cascade of oxidative stress, leading to endothelial damage and 

vascular remodeling. This creates a vicious cycle among these three events, 

which significantly contributes to the pathology of ischemic 

stroke.(14,15,16). Stroke often results in significant long term impairment 

mainly GAIT and BALANCE . More than 80 percent of stroke survivors 

suffers from walking dysfunction. (17) This results in challenges with daily 

activities of living and mobility. Stroke survivors often experience an 

prolonged swing phase and shortened stance phase on the affected side. 

This further leads to decreased walking speed and shorter stride length. (18) 

Stroke survivors experience walking difficulties due to disrupted neural 

control. As compared to healthy individuals, they exhibit reduced modular 

control during walking , typicality having only 2 to 3 functional  modules in 

their affected leg. Normally, walking involves five  modules these are  
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Module 1 - Gluteus, vasti and rectus femoris muscles support the body during 

early stance phase. 

Module 2 - soleus and gastrocnemius muscles support and propel the body 

during late stance phase .  

Module 3 -  Rectus femoris and tibialis anterior muscles decelerate the leg 

during swing phase 

Module 4 - Hamstring muscles decelerate the leg before heel strike occurs. 

Module 5 - iliopsoas muscle activation accelerates the leg during early swing 

phase . (19) 

In stroke survivors consolidation of these modules leads to reduced neural 

control, slower walking speeds , and asymmetric gait pattern. This 

adaptation may be a response to weakness and loss of control on the 

affected side, resulting in abnormal movement pattern. (20) (21) (22)  

Gait control involves a complex network of neural structures, including the 

spinal cord , brain stem , cerebellum , basal ganglia , limbic system, and 

cerebral cortex , interacting with environmental factors . Motor  modules 

are primarily regulated by the spinal cord and brainstem with the 

cerebellum providing oversight. Automatic processes manage body support, 

balance  and rhythmic movement but require volitional; or emotional 

initiation. Voluntary movement involves the cerebral cortex, while 

emotional movement involves the limbic system . Basal ganglia influence 

all movement types through interactions with these system. Sensory 

feedback is essential for adapting movement and while walking primarily 
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results from automatic spinal and brainstem occurring without conscious 

though. Therefore any insult to these structures or connection pathway that 

results in the altered neural pathway.(22) (23) (24) 

Gait impairments in stroke survivors  vary widely categorized into four 

groups based on walking speed and muscle weakness  

1.  Fast walkers - weak plantar-flexor muscles lead to lack of heel rise and 

knee      hyper-extension. 

2. Moderate walkers - further weakened muscles(particularly hip and knee 

extensor), spasticity in gluteus maximus , quadricep and plantar flexors leads 

to excessive knee/hip flexion . 

3. Slow- extended walkers - quadriceps weakness and knee hyper-extension. 

Compensatory mechanism include hip hiking and leg circumduction for foot 

clearance.  

4. Slow flexed walkers - Severe weakness across hip , knee , ankle joints. 

Excessive hip/knee flexion , ankle dorsiflexion , and trunk forward leaning 

and requires assistance for walking.(25) 

ALTERD NEURAL CONTROL FOR POST STROKE GAIT- 

The brain injury leads to gait impairments through both negative and positive 

upper motor neuron (UMN) signs. Damage to the motor cortex and 

corticospinal tract (CST) pathways results in negative UMN signs, most 

notably hemiparesis, which is characterized by muscle weakness on the 

affected side. At the same time, the loss of supraspinal inhibition causes 
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upregulation of the reticulospinal (RST) and vestibulospinal (VST) tracts, 

giving rise to positive UMN signs. These include spasticity, abnormal muscle 

synergies, spastic and synergistic coupling, and simplified motor modules that 

limit efficient body support and locomotion. The combined effect of weakness 

and abnormal muscle activation patterns ultimately produces mechanical 

consequences that manifest as gait impairments.(26) 

Disuse of the lower extremity is prevalent among stroke survivors. When the 

non paretic limb is used, it potentiates afferent impulses to the sensory-motor 

cortex, which in turn inhibits the paretic limb. This inhibition leads to a loss of 

sensory-motor memory and the development of spastic asymmetric patterns. 

As a result , patients tends to rely solely on their unaffected limbs. Poor 

adaptive plasticity following stroke contributes of symmetrical use of paretic 

limb and positive feedback about improved coordination is essential. By 

promoting more balanced use and providing encouraging feedback , health 

care professionals can help stroke survivors regain motor function and 

improve overall mobility. (27) 

Disturbed motor control and equilibrium lead to reduced weight-bearing on 

the affected limb, resulting in asymmetrical body movement.(28) Intra- and 

inter-limb coordination is compromised, with synergistic patterns dominating 

movement, which necessitates compensatory adjustments from the pelvis and 

nonparetic side.(29) This abnormal gait pattern triggers compensatory 

movements in the upper extremity, torso, pelvis, and unaffected side, further 

perpetuating abnormal movement patterns.(30,31) Consequently, hemiplegic 

patients require increased energy expenditure for mobility. Impaired static and 
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dynamic balance puts stroke patients at a high risk of falls, compromising their 

overall mobility and independence.(32)  

Constraint induced movement therapy(CIMT) is a structured, evidenced-based 

neurorehabilitaion approach designed to improve upper limb function in 

individuals with stroke, cerebral palsy (33),(34). Modified Constraint induced 

movement therapy (m-CIMT) is a variation of the original  Constraint induced 

movement therapy (CIMT), developed to enhance patient compliance and 

clinical feasibility by reducing the intensity, duration and constraint time 

associated with traditional CIMT protocols.The duration of interventions can 

range from 2 to 10 weeks, and the treatment time can vary from as short as 30 

minutes to as long as three hours per day(38),(39).  

The primary principle behind m-CIMT is the concept of “ learned non-use” 

where the individuals progressively suppress the use of the affected limb due 

to repeated failure, reinforcing dependence on the unaffected limb. M-CIMT 

addressees this through two core components: constraint of the unaffected 

limb  for a limited number of hour per day and  structured, repetitive , task-

specifiic training  of the affected limb.(35),(36),(37) 

The core physiological mechanism underlying its effectiveness remain 

centered on the principles of neuroplasticity, motor learning and cortical 

reorganization . 

1. Overcoming Learned Non-use & Cortical Reorganization: The 

principles of CIMT & m-CIMT  aims to reverse learned non-use which when 

countered with restraint of the unaffected limb and intensive practice , 

promotes cortical reorganization and functional recovery. (40),(41) 
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2. Synaptic & Dendrtic Plasticity: In ischemic stroke , CIMT enhances 

dendrtic and synaptic plasticity in sensorimotor cortex and increase GLUR2- 

containing glutamate receptors which is key mediators of synaptic 

strengthening which is contribute to improved the motor recovery.(42) 

3. Corticospinal Tract Remodeling: CIMT induces remodeling of the 

ipsilesional corticospinal tract (CST) as revealed by increases in functional 

anisotrophy in diffusion tensor imaging (DTI), supporting structural recovery 

of motor pathways.(44) 

4. Bilateral Neuroplatic Engagement: CIMT promotes neuron recruitment 

into the motor network from the contralesional hemisphere and increase 

synapse number and neuronal activation (c-Fos expression) , reflecting 

bilateral structural and functional reorganization not limited to the damaged 

side.(45) 

5.  AMPA Receptor-Dependent Plasticity: Enhanced AMPA receptor-

mediated synaptic plasticity in the ipsilateral hemisphere has been documented 

following CIMT, providing insight into how cimt facilitates neural recovery at 

a molecular level.(43) 

6. Human Neuro-imaging Evidences:functional and metabolic evidence in 

humans undergoing CIMT/m-CIMT shows increased activity in cortical motor 

areas-including the primary motor cortex area and supplementary motor area 

are undergoing neuroplastic changes underlying sensorimotor recovery.(45) 

To improve gait and combat the general inactivity of the lower extremity 

modified constrain-induced movement therapy (m-CIMT) is a useful approach. 
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It consists of shaping strategy that uses graded massed task practice of the 

lower limb and the transfer package to integrate the learning into activities of 

daily living. This technique improves different kinetic and kinematic 

parameters of gait & balance.(43) 
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NEED OF STUDY- 

stroke survivors often have persistent lower limb dysfunction, affecting 

mobility and independence. While Modified Constraint-Induced Movement 

Therapy (m-CIMT) has proven effective for upper limbs, its application to 

the lower limb remains underexplored. Whole Lower Limb m-CIMT (WLL-

m-CIMT) restrains the unaffected leg to force use of the affected leg, while 

Segmental m-CIMT targets specific muscle groups or joints (e.g., ankle, 

knee). Both aim to promote neuroplasticity and recovery, but their relative 

effectiveness is unclear.  

WLL-CIMT may increase fatigue and adverse effects (e.g., overuse injuries) 

due to the high physical demand. Segmental m-CIMT may be less taxing and 

more targeted, reducing fatigue and injury risk.  

A randomized clinical trial is needed to compare the impact of WLL-M-

CIMT and Segmental M-CIMT on gait and balance, while assessing  

adverse effects, and patient adherence. This study will help optimize 

rehabilitation strategies and improve outcomes for stroke survivors. 
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AIM OF THE STUDY 

To find out ,  

The effect of full vs segmental modified Constraint induced modified therapy 

technique on paretic lower limb function (Gait & Balance) in stroke patient. 

 

 

OBJECTIVE OF STUDY  

To determine,  

The effect of full vs segmental modified constraint induced movement therapy 

technique on paretic lower extremity function ( Gait & Balance) in stroke 

patients.  
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HYPOTHESIS  

NULL HYPOTHESES:- There will be no significant difference between full 

vs segmental modified constraint induced movement therapy on paretic lower 

extremity function in subject with stroke.  

ALTERNATE HYPOTHESES:-  There will be significant difference  

between full vs segmental modified constraint induced movement therapy on 

paretic lower extremity function in subject with stroke. 
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Review of literature 

⚫ Prevalence of stroke- 

1. Sukanya Rangamani et al 2023 done a study on stroke incidence, 

mortality , sub types in rural and urban population in five geographic  areas of 

india (2018-2019). The increasing stroke burden in India necessitates the 

development of a long-term surveillance framework. Earlier Indian studies 

were predominantly urban-based, short-term, and provided limited data on 

incidence and outcomes. To address this gap, the National Stroke Registry 

Programme established five population-based stroke registries (PBSRs) in 

diverse settings—Cuttack, Tirunelveli, and Cachar (urban and rural), and Kota 

and Varanasi (urban). 

During 2018–2019, a total of 13,820 first-ever stroke cases (including 985 

death-certificate-only cases) in adults aged ≥18 years were recorded. The 

pooled crude incidence rate was 138.1 per 100,000 population, with an age-

standardized incidence rate (ASR) of 103.4 overall, 125.7 in males, and 80.8 

in females. Rural residents had a higher stroke risk, ranging from one in seven 

in Cuttack to one in fifteen in Cachar. Ischemic stroke was the most common 

subtype across all registries. 

The age-standardized case fatality rate (ASCFR) per 100,000 population was 

30.0 in males and 18.8 in females, with male-to-female fatality rate ratios 

ranging from 1.2 (Cuttack) to 2.0 (Cachar). These findings reveal significant 
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sex and geographic disparities in stroke epidemiology and emphasize the need 

for region-specific prevention and management strategies in India. (46) 

⚫ Risk factors of stroke - 

2. Martin J O’Donnel et al. in 2010, et. al conducted an international 

multicentre case control study that includes 3000cases among 22 countries on 

risk factor estimation for stroke. There were five risk factors responsible for 

more than 80% of the global risk of all stroke which includes hypertension, 

current smoking, abdominal obesity, diet, and  

physical activity. (47) 

3. Amy Guzik et al. in 2017, reviewed the advocated interventions for the 

modifiable risk factors of stroke. Regular exercise, dietary modification, along 

with management of the major risk factors, which include hypertension, 

diabetes mellitus, hyperlipidemia, and the use of tobacco can reduce the risk of 

developing CVA by 80%.(48) 

⚫ Impairment of lower extremity functions in post-stroke patients- 

4. Varoqui D et al. in 2010,did a study on changes in the preferred postural 

pattern following stroke which included 36 patients. The spatial and temporal 

postural organization between post-stroke subjects and healthy individuals 

were compared. Subjects were asked to match their ankle-hip coordination in 

front of real-time biofeedback in the time of intervention. The study found the 

following changes occur in a hemiplegic patient’s walking pattern, which are 

propulsion on the hemiplegic limb is reduced, reduction in the duration of the 
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stance phase on the hemiplegic side, reduction in the step length when the 

hemiplegic side is the in the stance phase, and reduction in walking speed.(49) 

5. Birol Balaban et al. in 2014 did a systemic review on temporospatial, 

electromyographic, kinematic, and kinetic changes that occurred in post-stroke 

patients. The study concluded that the hemiparetic gait pattern after stroke is a 

combination of deviations and compensatory locomotion where every patient 

is having their unique temporospatial gait pattern that must be  

evaluated and documented.(50) 

⚫ Impairment of balance in post-stroke patients:  

6.Christian Federico Gath et al 2021 done a study on the impact of in-

patient rehabilitation on balance in post-stroke patients. Berg Balance Scale 

was used to assess 149 stroke patients. The author found the Factors affecting 

the severity of the balance impairments are gender, handedness, site, and side 

of the lesion. Cognitive dysfunction is also an important factor in balance 

impairments and falls risk in post-stroke patients. (51) 

⚫ Impact of Modified constrain-induced movement therapy (m-CIMT) 

and constraint-induced movement therapy (CIMT) on Neural 

Plasticity:  

7.Jian Hu et.al in 2020 conducted a study on Constraint-induced movement 

therapy (CIMT) improves functional recovery after ischemic stroke and its 

impacts on synaptic plasticity in the sensorimotor cortex and hippocampus. 

The consequences of the implication of CIMT in the brain of rats following a 

cerebral stroke were investigated by using ladder rung walking tests and golgi-
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cox staining was performed to observe the synaptic plasticity at an interval of 

7 days. The study concluded that, after stroke, damage to the dendrites and 

dendritic spines in the bilateral sensorimotor cortex and hippocampus was 

observed in rats. CIMT enhances the dendritic complexity in the ipsilateral  

sensorimotor cortex, enhances the density of dendritic spines in the 

contralateral sensorimotor cortex, and it amplify the expression of Glutamate 

receptor 2 (GluR2) in the ipsilateral sensorimotor cortex, which can be a 

mechanism of CIMT. to improve functional recovery after ischemic stroke.(43) 

8.Auwal Abdullahi et al in 2020,reviewed impact of different biomarkers 

responsible for motor recovery following the application of modified 

constrain-induced movement therapy (m-CIMT) increases neuronal cell 

homeostasis which is accomplished through the improved brain glucose 

metabolism, perfusion of motor areas and Increased expression of different 

protein like Brain Derived Neurotropic Factor (BDNF), stromal cell Derived 

Factor-1(SDF-1), and Growth Associated Protein (GAP-43); increased number 

of ΔFosB-positive cells; and reduced levels of p-extra cellular signal 

Regulated Kinase (pERK), Gamma-amino-butyric acid (GABA)and among 

others. (52) 

⚫ Impact of Modified constrain-induced movement therapy (m-CIMT) 

and constraint-induced movement therapy (CIMT) on mobility of 

post stroke patients:  

9.Ingela Marklundin et al in 2023 conducted a cohort study on lower-

extremity constraint-induced movement therapy improved motor function, 

mobility, and walking after stroke with  147 sub-acute or chronic stroke 
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patients. All the patients received lower extremity Constrained Induced 

Movement Therapy (LE-CIMT) for6 hours per day for 2 weeks. Study 

concluded that high-intensity Lower extremity Constrained Induced 

Movement Therapy (LE-CIMT) was statistically significant to enhance the 

functional mobility, motor function, and walking ability in middle-aged sub-

acute or chronic post-stroke patients. (53) 

10.Saleh M. Aloraini et al in 2022, conducted a randomized Control trial on 

38 stroke patients. were divided into two groups.19 patients received CIMT 

for lower extremity whereas rest of the 19 patients only received a 

conventional post-stroke rehab program All the patients received 3.5 hours of 

therapeutic sessions for 5days per week for 2 weeks. Ultimately the study 

results showed that there was significant clinical improvement in motor 

recovery of lower extremity, postural balance, and gait  

speed in CIMT group. These improvements were retained 3 months following 

the interventions. (54) 

11. Auwal Abdullahi et al. in 2021 conducted a Randomized Controlled Trial 

with 58 stroke patients. One group performed the modified Constraint-induced 

movement therapy (mCIMT) for 600 repetitions per day(n=30) and other 

group performed the Constraintinduced movement therapy (CIMT) for 3 hours 

a day, 5 times a week for 4 weeks. Fugl-meyer lower extremity (FMA-LE) 

assessment berg balance scale and rivermead mobility index were the primary 

outcome measure and secondary outcome measures includes modified 

Ashworth scale and 6-minute walk test. The study concluded that19 patients 

who performed 600 repetitions per session showed improved knee extensor 
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spasticity and exertions. But all the 58 patients showed improvement in 

functional mobility, walking speed, balance etc. (55) 

12. Sevim et al. in 2019, conducted a study on the effectiveness of modified 

constraintinduced movement therapy for lower extremity strength and quality 

of life (QOL) in patients with stroke. 30 stroke patients were randomly divided 

into 2 groups. All the participants received Neuro-developmental therapy for 

four weeks. After four weeks experimental group received m-CIMT and the 

control group continues to receive NDT for two more weeks. The study result 

showed that the experimental group exert better result on paretic limb strength 

and quality of life (QOL).(56) 

13.Emília Márcia Gomes de Souza e Silva et al. in 2017, conducted a single-

blinded RCT on 38 subacute stroke patients to find out the effectiveness of 

Constraint-induced movement therapy (CIMT) on functional mobility and 

postural balance. 19 patients received treadmill training with a load of 5% of 

the body weight around the non-paretic ankle and the rest of the 19 patients 

received treadmill training without and additional load in the non-paretic ankle, 

for two weeks. Mid and post interventions outcome variables were balance 

and functional mobility. The study concluded that both groups showed 

significant improvement in their balance and functional mobility in sub-acute 

stroke patients. No significant difference was found between the group.(57) 

14. Yulian Zhu et.al conducted in 2016, a pilot study with 22 hemiplegic 

patients to find out the effectiveness of modified-Constraint induced 

movement therapy(m-CIMT) on hemiplegic patient’s gait. Patients were 

randomly divided into two modified -Constraint induced movement 
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therapy(m-CIMT) group and conventional therapy group, where participants 

in m-CIMT group received m-CIMT gait training session for 2 hours per day 

for 5 days a week and the conventional gait training group received 

standardized comprehensive gait rehabilitation for 45 minutes each day for 5 

days a week. After 4 weeks of intervention study result shows that m-CIMT 

group showed that m-CIMT group had significant improvement in 

displacement of Centre of Mass (COM) in sagittal and frontal plane, as well as 

gait parameters velocity step length and step width.(58) 

⚫ Reliability and validity of Mini-Mental Status Examination (MMSE):  

116 elderly stroke patients were evaluated 2-8 weeks and 6 months after the 

stroke to assess the efficacy of the Mini-Mental State Examination (MMSE). 

For confirmation, a neuropsychological test set comprised of five components 

assessing memory, math, and spatial ability was used. Motor activity, 

melancholy, aphasia, and everyday life tasks were all evaluated. Confusion in 

the acute period, the Barthel Index, depression scores, muscular activity level, 

and the majority of cognitive tests associated with the MMSE. Logistic 

regression revealed four independent factors that could predict MMSE results. 

A factor analysis revealed three variables that could account for 53% of the 

variation. When patients with solitary spatial dysfunction were removed, the 

accuracy for identifying dementia rose to 68%. When patients with solitary 

spatial dysfunction were removed, the accuracy for identifying dementia rose 

to 68%. In this elderly patient group, the MMSE had adequate validity in 

identifying cognitive dysfunction early after stroke. MMSE is used as a 

screening tool for post stroke cognitive impairment and dementia. The internal 

consistency was adequate (alpha = 0.78) (59) 
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⚫ Reliability and validity of Berg Balance Scale:  

Stephen Downs in 2013 did a systematic review of the Berg Balance Scale 

The analysis included 11 studies totaling 668 participants. The Berg Balance 

Scale's relative interrater reliability was good, with a pooled estimate of 0.98 

(95% CI 0.97 to 0.99). The pooled value for relative inter-rater reliability was 

0.97 (95% CI 0.96 to 0.98), which is a high level. For some individuals, the 

Berg Balance Scale had a ceiling impact. The average score 21 across all 

pertinent trials was in the range of in the analysis of absolute reliability. A 

Berg Balance Scale score of 20 or higher. The minimal detectable shift with 

95% confidence was used to determine the absolute reliability across this 

portion of the scale, which ranged from 2.8 to 6.6 points. Higher absolute 

dependability is achieved with the Berg Balance Scale. (60) 

⚫ Reliability and validity of  Dynamic Gait Index (DGI):  

Johanna Jonsdotti did a study in the reliability validity of DGI in chronic 

stroke patients 25 consecutive participants who could walk at least 10 meters 

with or without assistance from a walking aid participated in the research. 

Performances on the DGI were graded by two impartial rater.  

Two tests for the DGI were given in periods spaced three days apart. Two 

rater evaluated the attendees in the second session. Total scores and item 

scores were examined using intraclass correlation coefficients (ICCs), models 

2,1, and the Bland and Altman technique. By comparing findings to the Berg 

Balance Scale, the Timed Up & Go test, the Timed Walking test, and the 
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Activities-Specific Balance Confidence Scale, concurrent construct validity 

was examined. Reliability for single-item scores ranged from moderate to 

excellent, while test-retest and interrater reliability of total scores had good 

(.96,.96, respectively) ICCs. All metrics supported the concurrent construct 

validity hypotheses. The DGI demonstrated strong dependability and proof of 

concurrent validity with other measures of balance. The ICC grade is 0.92, 

which is very good. (61) 

⚫ Reliability and validity of Wisconsin Gait Scale : 

Estrada-Barranco et al. (2019), in a study of 61 stroke patients, demonstrated 

that the Wisconsin Gait Scale (WGS) has moderate construct validity in acute 

stroke (r = –0.592 to –0.773) and excellent validity in subacute and chronic 

stages (r ≥ 0.8) when correlated with walking, balance, and functional 

measures. Similarly, Yaliman et al. (2014), in 19 hemiplegic stroke patients, 

confirmed the WGS as a highly reliable tool, reporting excellent internal 

consistency (Cronbach’s α = 0.91–0.94), very high interrater reliability (ICC = 

0.91–0.96), and good intrarater reliability (ICC = 0.75–0.90), supporting its 

use for objective gait assessment in rehabilitation. (62),(63) 
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METHODOLOGY 

⚫ Study Design: Randomized clinical trial  

⚫ Study Population: Stroke patients with Brunnstorm stages of Recovery ≥ 

III  

⚫ Sample Size: 28, Group A- 14, Group B- 14 

⚫ Sample Design: purposive sampling  

⚫ The sample size was calculated by using G POWER 

⚫ Study Setting : Arogya Nilaya Physiotherapy Centre , sikhar pur , cuttack. 

⚫ Study Duration: 6 months 

                                             SELECTION CRITERIA 

Inclusion Criteria  

• Both genders aged between 40 to 65 years 

• Subject with mild to moderate disability according to Brunnstrom  

Recoverystages between ≥ III  

• Good cognitive ability (Mini-Mental status examinationscore≥24)  

• Subject able to stand and walk with minimal assistance  

• Subjects with cerebral stroke  
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 Exclusion Criteria  

⚫ History of Unstable cardiac conditions  

⚫ Subject with any perceptual deficit.  

•     Subject with walking aid 

•     Other adverse medical conditions affecting balance, gait, pain, or any  

kind of discomfort that can interfere with the completion of the training  

•  Subjects having tightness contracture and deformity . 

                   

SAMPLE SIZE CALCULATION 

Sample size was calculated in G-power software using mean(10.80,5.67) and 

standard deviation(4.54,3.39) , effect size(1.28), alpha (0.05), power(0.95) 

 

Material used: 

• Chair  

• Pulse oximeter  

• Sphygmomanometer  

• Pen  

• Marker  

• Cone  



 

28 
 

• Rehabilitation staircase  

• Balance board  

• Weight cuff  

• Full leg orthosis  

• Measuring tape 

 OUTCOME MEASURES 

Primary outcome measure 

• Dynamic Gait Index  

• Wisconsin gait scale 

Secondary outcome measure  

• Berg Balance Scale 

 Study Variables:  

• Balance  

• Gait  

 Screening tools:  

• Brunnstorm recovery stages  

• Mini-Mental State Examination (MMSE)  
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VARIABLES  

Dependent variable  

• Dynamic Gait Index  

• Wisconsin gait scale  

• Berg Balance Scale  

Independent variable  

• Age  

• Gender  

• Modified CIMT 

Procedure 

The study was carried out over a period of 2 weeks at Arogya Nilay 

Physiotherapy Centre 

1. Recruitment and screening- Participants were recruited through 

referrals and contacts from other practitioners.Information regarding 

the study was provided directly by the therapists of the clinic as well  

as the principal investigator.   Interested individuals were screened 

based on inclusion and exclusion criteria.Eligible participants were 

explained the purpose, processes ,risks and benefits of the study and 

informed written consent was obtained 

2. Group Allocation- Following recruitment, participants were randomly 

allocated into two groups using a computer generated randomization 
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sequence and allocation concealment was ensured by using sealed 

opaque envelopes after the baseline assessment was done. A total of 26  

participants were divided into two groups  

• Group A(Experimental group 1- 13 participants)- Received 

full m-CIMT 

• Group B( Experimental Group 2- 13 participants)- Received 

Segmental m-CIMT 

3. Baseline assessment – Before beginning the intervention the 

participants underwent baseline assessment .The assessments were 

performed by a physiotherapist. The outcome measures used were 

Dynamic Gait Index & Wisconsin gait scale  ( Primary outcome 

measure) and Berg Balance Scale ( Secondary outcome measure). 

     Participants were assessed in the same environment under similar 

conditions to ensure accuracy and standardization. 

4.  Intervention Protocol 

              Group 1 -Experimental group  1 (Full m-CIMT)-  Subjects put on 

combined an ankle weight cuff , whole leg orthosis around their non-paretic 

limb and keep the hip and knee in extension of non paretic lower extremity for 

immobilization. Exercisess are 

⚫ Sit to stand transfer by using appropriate chair.  

• Indoor overground walking training( forward, backward , sidewards)  

• Weight bearing activities to different direction  

• Climbing up and down stairs and ramp.  
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• Balance activities on the paretic lower limb  

• Knee controlling on a step  

• Stepping over obstacles.  

 Each of functional activities performed intensively over 20 minutes, 

repetitively . After each 20minute activity period , a rest period of 5 minutes 

was be given to the patient. Throughout the session three joints constraint-ed 

equally.  

       Frequency- 5  sessions per week 

     Duration- Each session lasted for 120  mins  

     Total Duration- 2 weeks 

Group 2 - Experimental group 2 (Segmental m-CIMT) - Subjects  put on an 

ankle mass around their non-paretic limb for immobilization during the 

supervised period.  Whole-leg orthosis  used to immobilize the non-paretic 

limb during the supervised period. Subjects  kept their non-paretic hip and 

knee in full extension with their foot flat without any restraining device. The 

restraint first done for the  hip joint followed by knee joint followed by  ankle 

joint . so each joint constrainted for two times throughout the session. 

Exercises are-  

⚫ Sit to stand transfer by using appropriate chair.  

• Indoor overground walking training( forward, backward , sidewards)  

• Weight bearing activities to different direction  
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• Climbing up and down stairs and ramp.  

• Balance activities on the paretic lower limb  

• Knee controlling on a step  

• Stepping over obstacles.  

• Working with a bicycle ergonomics. 

 Each of functional activities performed intensively over 20 minutes, 

repetitively . After each 20minute activity period , a rest period of 5 minutes 

was given to the patients. 

Frequency- 5 sessions per week 

Duration – 120  mins 

Total duration- 2 weeks 

5. Post Intervention Assessment- At the end of 2 weeks outcome 

measures were reassessed using the outcome measures of DGI , WGS 

& BBS. Follow up was conducted in the same environment in order to 

ensure similar conditions were maintained with reliable comparison. 

6. Safety and monitoring- Participants were monitored for any 

pain,swelling , fatigue or any other symptom which made them 

uncomfortable. The pain scores were constantly monitored .No adverse 

events were reported during the study. 

7. Data recording and storage- All data were recorded in assessment 

forms and the scores from the outcome measures pre and post 

intervention was recorded in excel sheets.  
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CONSORT FLOW DIAGRAM 
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Experimental Group 1 ( Full m-CIMT)  

 

                                       

                              Fig-1 SIT TO STAND EXERCISE 

 

                                       

                                   Fig 2. WALK ON RAMP 
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                 Fig 3. STAND TO SIT EXERCISE 

 

                       

                       Fig 4. GAIT TRAINING EXERCISE 
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                        Fig 5. WEIGHT BEARING ACTIVITY 

           

                     

                Fig 6. BALANCE EXERCISE ON BALANCE BOARD 
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                   Fig 7. STAIR CLIMBING UP EXERCISE 

       

                  

                 Fig 8. UNILATERAL PELVIC BRIDGE EXERCISE 
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Fig 9 . STAIR CLIMBING DOWN EXERCISE 

                

                      

                  Fig 10. OBSTACLES CROSSING EXERCISE 
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EXPERIMENTAL GROUP-2 ( SEGEMNTAL m-CIMT) 

 

                   

 

                                Fig 11.    SIT TO STAND EXERCISE 

 

 

 

Fig 12.  UNILATERAL PELVIC BRIDGING EXERCISE 
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             Fig 13.  STAIR CLIMBING UP & DOWN EXERCISE 

                     

              Fig 14. GAIT TRAINING EXERCISE 
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                  Fig 15. WEIGHT BEARING EXERCISE 

    

Fig 16. Bicycle ergonomic exercise 
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STATISTICAL ANALYSIS 
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Statistical Analysis  

Data was analysed using the statistical package SPSS 22.0, and the 

level of  significance was set at p<0.05 Descriptive statistics was 

performed to assess the mean and standard deviation of specific 

groups. The normality of the data was assessed using Shapiro Wilk 

Test. Interferential statistics to find out the within-group difference 

was done using paired t-testand between the group, analysis was 

done using an independent t-test.  

 

 

 

 

 

 

 



 

44 
 

 

 

 

 

 

 

 

 

RESULT 
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In the present study 26 subjects with stroke were recruited. All the 

participants completed the study protocol and data were analyzed 

for 26 participants with stroke. 

Table 1: Demographic details of Group 1 and Group 2  

Variables  Group 1 

(n=13)  

Group 

2(n=13)  

   

    Mean ± SD  Mean ± SD  P value Group 

1 

P value Group 

2 

Age (in 

years)  

49 ±3.35 51 ±5.0 0.180 0.647 

MMSE 26±1.05 26±1.1 0.178 0.084 

BMI 22±1.4 23±1.6 0.532 0.347 

ONSET 

(Duration) 

8±1.6 9±1.5 0.228 0.170 

 

 

 

 

 

 

 

 



 

46 
 

 

Graph 1 - Pie charts of age group of Group 1 & Group 2 

 

 

 

 

 

 

 

 

Group 1 - Full CIMT

40-45 yrs. 46-50 yrs. 51- 55 yrs. 56- 60 yrs. 61-65yrs.

Group 2 - Segemental CIMT 

40-45 yrs. 46-50 yrs. 51- 55 yrs. 56- 60 yrs. 61-65yrs.
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Table 2 - There were 13 patients in group 1 & group 2 with mean age and 

SD of age group 

 

 

 

 

 

 

Graph 2 - Normality graph of age group of Group 1 & Group 2. 

 

 Group 1 Group 2 

No. of participants 13 13 

Mean  49.46 51.92 

SD 3.35 5.02 
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Table 3 - There were 13 patients in group A & group B with mean 

age and SD of BMI 

 

 

 

 

 

 

 

 

 

 

 Group 1 Group 2 

No. of participants 13 13 

Mean  22.52 23.68 

SD 1.41 1.61 
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Graph 3 - Normality graph of BMI  of Group 1 & Group 2. 
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Table 4 - There were 13 patients in group 1 & group 2 with mean 

age and SD of Onset of stroke 

 

 

 

 

Graph 4 - Normality distribution graph of Onset of stroke of 

Group 1 & Group 2. 

 

 

 

 

 Group 1 Group 2 

Mean  8.15 9.15 

SD 1.67 1.51 
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Table 5 - There were 13 patients in group 1 & group 2 with mean 

age and SD of MMSE 

 

 

 

 

 

 

 

 

 

 Group 1 Group 2 

Mean  26.46 26.54 

SD 1.19 1.05 
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Graph 5 - Normality distribution graph of MiniMental Status 

Examination of Group 1 & Group 2 
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Comparison of Pre- intervention and Post intervention 

scores of Group 1  

Table 6: Comparison of pre and post intervention scores of Group 

1  

Variables                     Scores  t  P*  

  Pre  

Mean (SD)  

Post   

Mean (SD)  

    

Dynamic Gait 

Index(DGI) 

9.30 ±1.03  9.92±0.95 3.41 0.05 

Berg Balance 

Scale(BBS) 

33.92 ±3.94 36.76±3.44 -8.97 0.00  

Wisconsin Gait 

Scale(WGS) 

31.79±2.43 30.53±2.72 6.76 0.00  

 

 

The comparison of pre intervention scores (mean=9.30, SD=1.03) and 

post intervention scores (mean=9.92, SD=0.95) of dynamic gait 

index(DGI) for Group 1 showed significant difference (t=-3.41, 

p=0.05)  

The comparison of pre intervention scores (mean=33.92, SD=3.94) 

and post intervention scores (mean=36.76, SD=3.44) of Berg Balance  
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scale(BBS) for Group 1 showed significant difference (t= -8.97, 

p=0.00)  

The comparison of pre intervention scores (mean=31.79, SD=2.43) 

and post intervention scores (mean=30.53, SD=2.72) of Wisconsin 

Gait Scale(WGS) for Group 1 showed significant difference (t=6.76, 

p=0.00)  

 

Graph 6 - comparison of pre & post score of group 1 
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Comparison of Pre- intervention and Post intervention scores of 

Group 2  

Table 7: Comparison of pre and post intervention scores of Group 

2  

Variables                     Scores  t  P*  

  Pre  

Mean (SD)  

Post   

Mean (SD)  

    

Dynamic Gait 

Index(DGI) 

9.46±0.96  13.30±0.94 -12.98 0.00  

Berg Balance 

Scale(BBS) 

34±2.70 40.30±2.05 -17.28 0.00  

Wisconsin Gait 

Scale(WGS) 

32.13±2.28 28.61±2.44 19.83 0.00  

 

The comparison of pre intervention scores (mean=9.46, SD=0.96) and post 

intervention scores (mean=13.30, SD=0.94) of dynamic gait index(DGI) for 

Group 1 showed significant difference (t=-12.98, p=0.00) 

The comparison of pre intervention scores (mean=34.00, SD=2.70) 

and post intervention scores (mean=40.30, SD=2.05) of Berg Balance 

scale(BBS) for Group 1 showed significant difference (t= -17.28, 

p=0.00)  
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The comparison of pre intervention scores (mean=32.13, SD=2.28) 

and post intervention scores (mean=28.61, SD=2.44) of Wisconsin 

Gait Scale(WGS) for Group 1 showed significant difference (t=19.83, 

p=0.00)  

Graph 7 - comparison of pre & post score of group 2 
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Comparison of mean change scores of Group 1 and Group 2  

Table 8: Comparison of mean change of scores in group 1 and group 2  

 

 

Variables  Group1 (n=10)  

  

Group2(n=10)  

  

Mean   

Differen 

ce  

t  

  

P*  

  

   Pre  

Mean 

(SD)  

Post  

Mean 

(SD)  

      Pre  

Mean (SD)  

  

Post  

Mean 

(SD)  

  

    

  

  

  

Dynamic 

Gait 

Index(DGI) 

9.30 

±1.03 

9.92±0.

95 

9.46±0.96 13.30±0

.94 

3.38 -9.07 0.0

0 

Berg 

Balance 

Scale(BBS) 

33.92 

±3.94 

36.76±

3.44 

34±2.70 40.30±2

.05 

3.53 -3.18 0.0

4 

Wisconsin 

Gait 

Scale(WGS) 

31.79±2.

43 

30.53±

2.72 

32.13±2.28 28.61±2

.44 

1.92 1.89 0.7

1 
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Graph 8 - comparison of  post score of DGI of Group 1 & 2 

 

 

 

   

Graph 9 - comparison of  post score of BBS of Group 1 & 2 
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Graph 10- comparison of  post score of WGS of Group 1 & 2 

 

 

 

 

The comparison of mean change scores of   dynamic gait index(DGI) 

between Group 1 (mean=9.92, SD=0.95) and Group 2 (mean=13.30, 

SD=0.94) showed  significant difference (MD=3.38 t = 9.07, P=0.00) 

(Table 1.5, Figure 1.16). 

 

The comparison of mean change scores of  Berg Balance scale(BBS)  

between Group 1 (mean=36.76, SD=3.44) and Group 2 (mean=40.30, 

SD=2.05) showed significant difference (MD=3.53 t = -3.18, 

P=0.004)  

The comparison of mean change scores of Wisconsin Gait 

Scale(WGS)   between Group 1 (mean=30.53, SD=2.72) and Group 2 

(mean=28.61, SD=2.44) showed no significant difference (MD=1.92 t 

= 1.89, P=0.071) 
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DISCUSSION 
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The present study investigated the comparative effects of two different lower-

limb rehabilitation approaches on gait and balance in stroke survivors. The 

novelty of the study lies in its focus on comparing whole-limb versus 

segmental constraint induced  movement therapy technique . Unlike previous 

studies that predominantly evaluated single approaches to constraint-induced 

movement therapy or generalized gait training, this study examined whether 

segmental or whole-limb m-CIMT technique  training would lead to superior 

improvements in balance and  gait quality. By doing so, it provides clinically 

relevant evidence on tailoring rehabilitation strategies according to patient 

needs and therapy goals. 

The result of within group comparison show significant improvement of gait 

and balance in both experimental group 1 & 2. this could be due to intensive  

practice duration , constraint usage , type of constraint and constraint 

length.(kalio et al 2014) (64) 

Gait measured by DGI &WGS of lower limb extremities showed significant 

improvement in both Experimental Groups. This is might be cause of after 

CVA many people tend to neglect the affected side of their body , which can 

worsen their symptoms . However with constraint therapy , which encourages 

the use of the affected limb . this technique help in increase awareness   and 

control of their body , particularly in the trunk and limb and visual feedback. 

As a result there will be possible influence on gait( fuzaro AC et al 2012) 

(65) 
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As per Numata et al , Marklund &Klassbo et al  their study showed 

significant improvement of motor function, balance &walking with 

implementation of cimt technique on stroke subjects. 

The result of the study show significant improvement in BBS in with in group 

study in both the experimental group. This primary thought behind this could 

be Wang et al performed a study and found that cimt enhances walking speed 

and balance because it promote functional reorganization & neural plasticity in 

brain and compensatory mechanism adopted by the damaged area of the 

brain.(65,66,67,68)  

However, between-group analysis revealed that Group 2 achieved 

significantly greater improvements in DGI and BBS, suggesting that this 

approach was more effective in enhancing dynamic mobility and balance. In 

contrast, no significant difference was observed in WGS between groups, 

indicating that both interventions were equally effective in improving gait 

quality. This selective difference implies that while both methods are 

beneficial, targeted training strategies may yield superior improvements in 

functional stability and mobility outcomes.   

In contrast, the Wisconsin Gait Scale evaluates qualitative aspects of gait 

patterns, such as limb movement, weight shift, and step length, which are 

influenced not only by motor learning but also by underlying biomechanical 

impairments, spasticity, and compensatory strategies(69) . Both interventions 

may have been equally effective in addressing these fundamental gait 

parameters, leading to within-group improvements but no significant between-

group differences. This suggests that gait quality may be less sensitive to 
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short-term intervention differences, whereas balance and dynamic mobility are 

more responsive to targeted, intensive training. 

Postural symmetry is crucial for effective ambulation. Increasing weight 

bearing on the paretic limb through mCIMT promotes postural and gait 

symmetry by enhancing extensor activity via Ib afferent feedback. Greater 

limb loading, especially in late stance, boosts sensory input from plantar 

flexors, inhibits quadriceps activity, and facilitates knee flexion—reducing 

compensatory strategies like stiff-knee gait. Thus, rehabilitation should 

primarily aim to increase paretic limb loading to restore gait symmetry and 

balance after stroke.(56) 

One of the key strengths of this study is its randomized controlled design, 

along with the use of detailed outcome measures that captured important 

aspects of recovery such as gait, balance,  and walking ability. A further 

strength is that the therapy was not limited to the training sessions but was also 

carried over into patients’ daily lives, helping the improvements to become 

more meaningful and lasting through reinforced motor learning. Finally, this 

work is the first to explore and compare two different constraint methods to 

boost weight bearing on the affected lower limb and strengthen the 

representation of the paretic limb, adding new perspectives to rehabilitation 

for stroke patients. 
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CONCLUSION 

  

The study concluded that full modified constraint induced movement therapy 

(m-cimt) in greater improvement in gait and balance in the subjects with 

ischemic stroke  compared to the  segmental modified constraint induced 

movement therapy. 
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LIMITATIONS & RECOMMENDATIONS FOR 

FUTURE STUDY 
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LIMITATION OF THE STUDY  

1. Sample size was limited.  

2.  Lack of psycho-social or quality of life assessment 

3. Lack of objective gait or balance measures  

4. Spatio-temporal parameters were not assessed 

 

FUTURE  RESEARCH SCOPE 

1.  Future studies should be conducted using large samples. 

2. Integration of Technology based Assessments.  

3. Evalution of impact of m-cimt  in dfferent stroke phases.  

4. Single joint segmental M-cimt can be conducted.   
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Summary of the study 

Cardiovascular disease, particularly ischemic stroke, remains a major global 

health challenge and is the second leading cause of mortality worldwide. A 

significant number of stroke survivors experience persistent impairments in 

gait and balance due to disrupted neural control, muscle weakness, and 

abnormal movement patterns. These functional deficits severely limit 

mobility, independence, and the ability to perform daily activities. 

This study investigated the effects of full versus segmental modified 

constraint-induced movement therapy (m-CIMT) on lower extremity 

function—specifically gait and balance—in individuals with ischemic stroke. 

Both intervention groups showed improvements following the therapy. 

However, participants who received full m-CIMT demonstrated greater 

improvements in overall gait and balance compared to those who received 

segmental m-CIMT. While gait pattern improved in both groups, the 

difference in this specific aspect was less pronounced. 

The findings of this study indicate that full m-CIMT is an effective therapeutic 

approach for enhancing lower limb function in stroke rehabilitation. Based on 

these results, full m-CIMT may be recommended as a clinical tool to improve 

gait and balance in individuals recovering from ischemic stroke. 
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ANNEXURES: I 

 CONSENT FORM  

    Study Title: Comparative The Impact Of  Full Versus Segmental Modified Constraint 

Induced Movement Therapy on Lower Limb Function in Stroke Patients - A 

Randomized Clinical Trial 

Study Number:  

 Subject ‘s Name: ______________     Subject ‘s Initials: _________  

Date of Birth / Age: _______  

Address of the Subject______________  

Qualification ______________________  

Occupation: Student/Self-Employed/ Service/Housewife/Others (Please tick as appropriate)  

  

Annual Income of the subject not applicable  if applicable  

Name and address of the nominee(s) and his relation to the subject 

__________________NA_________________ (for the purpose of compensation in case of trial 

related death).]  

  

Please initial box   

(Subject)  

(i) I confirm that I have read and understood the information sheet dated 

_______ [ ] for the above study and have had the opportunity to ask 

questions.  

(ii) I understand that my participation in the study is voluntary and that I am 

[ ] free to withdraw at any time, without giving any reason, without my 

medical care or legal rights being affected.  

(iii) I understand that the Sponsor of the clinical trial, others working on the 

[ ]  

Sponsor ‘s behalf, the Ethics Committee and the regulatory authorities will not need my 

permission to look at my health records both in respect of the current study and any further 

research that may be conducted in relation to it, even if I withdraw from the trial. I agree to this 

access. However, I understand that my identity will not be revealed in any information released to 

third parties or published.  

(iv) I agree not to restrict the use of any data or results that arise from this [ ] 

study provided such a use is only for scientific purpose(s)  

(v) I agree to take part in the above study. [ ]   

Signature (or Thumb impression) of the Subject/Legally Acceptable Representative:  

_____________________________     Date: _____/ ____/ _____  

Signatory ‘s Name: _____________________________________________  

Signature of the Investigator: _RASHMI REKHA BISOI 

Date: Study Investigator ‘s Name: _________________________________  
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  ANNEXTURE-II 
ସମ୍ମତପିତ୍ର 

ପ୍ରତବିନ୍ଧତି ଗତ ିଉତ୍ପ୍ରେ ରିତ ଚକିତି୍ସା ପ୍ରଣାଳୀର ପରିବର୍ତ୍ତିତ ପ୍ରତ୍ପ୍ ାଗ ଦ୍ୱାରା ଘଟଥିିବା ଘାତଗ୍ରସ୍ତ ତ୍ପ୍ରାଗୀଙ୍କର ପ ାଖ ଅଂଗର କାର୍୍ଯୟକୁ ତ୍ପ୍େଇ 

ତୁଳୋତ୍ମକ ପ୍ରଭାବ – ତ୍ପ୍ଗାଟଏି ର୍ଯାଦୃଚ୍ଛକି େ ିନ୍ତ୍ରିତ ପରୀକ୍ଷା। 

ଅଧ  େ ସଂଖୟା: ବୟକ୍ତରି ୋମ: _______________________ ଜେମତାରିଖ / ଆ ୁ: _______ ବୟକ୍ତିର ପ୍ରତଷି୍ଠିତ:ି 

______________ ବୟବସା : ଛାତ୍ର/ସ୍ଵ ଂ-ରୁଜ/ି ତ୍ପ୍ସବା/ଗୃହଣିୀ/ଅେୟ (ର୍ଯଥାର୍ଯଥା ପ୍ରତଚି୍ଛନି୍ନ କରନୁ୍ତ) 

           

I. ମ  ୁଏହ ିଅଧ  େ ସହତି ସମବନ୍ଧତି ସୂଚୋ ପତ୍ରକୁ ଅଧ୍ୟ େ କରିଛ ିଓ ତ୍ପ୍ମାତ୍ପ୍ତ ପ୍ରଶ୍ନ ପଚାରିବାର ସୁତ୍ପ୍ର୍ଯାଗ 

ମିଳଛି ିର୍ଯାହାକ ି_______ ତାରଖିତ୍ପ୍ର ପ୍ରସୁ୍ତତ ଥିଲା [ ]।  
II. ମ  ୁବୁଝ ିପାଇଛ ିତ୍ପ୍ର୍ଯ ଏହ ିଅଧ  େତ୍ପ୍ର ଅଂଶ୍ଗ୍ରହଣ କରିବା ସ୍ଵତନ୍ତ୍ର ଏବଂ ମ ୁ [ ] ସମ  ତ୍ପ୍ର୍ଯତ୍ପ୍ତତ୍ପ୍ବତ୍ପ୍ଳ 

ଚାହ ାଦତି୍ପ୍ଲ ଅଂଶ୍ଗ୍ରହଣକୁ ବାତଲି୍ କରିପାରିବ,ି ତ୍ପ୍କୌଣସି କାରଣ ଦଆି ୋହିଁ ଓ ତ୍ପ୍ମାର ଚକିତି୍ସା ବା ଆଇେ 

ସହତି ସମ୍ପୃକ୍ତ ଅଧିକାର ପ୍ରଭାବତି ତ୍ପ୍ହବ ୋହିଁ।  
III. ମ  ୁବୁଝପିାଇଛ ିତ୍ପ୍ର୍ଯ ଏହ ିେୀତ ିଓ େ ିମତ୍ପ୍ର ଏଥିକ୍ସ କମିଟ ିଏବଂ େ ିମକ ଅଧିକାରୀଗଣ ତ୍ପ୍ମାର ସ୍ଵାସ୍ଥ୍ୟ 

ତ୍ପ୍ରକର୍୍ଗୁର୍କୁି ପ୍ରତ୍ପ୍ବଶ୍ କରିପାରିତ୍ପ୍ବ ତ୍ପ୍ସହ ିସମ ତ୍ପ୍ର ର୍ଯାହାକ ିବର୍ତ୍ତ୍ମାେ ଅଧ  େ ଓ ତାହାର ପତ୍ପ୍ର 

ତ୍ପ୍ର୍ଯତ୍ପ୍କୌଣସି ଅଧ  େ ପାଇ , ର୍ଯଦ ିତ୍ପ୍ସହ ିସମ ତ୍ପ୍ର ମ ୁ ଅେୁଷ୍ଠାେ ଛାର୍ବି,ି ତ୍ପ୍ତତ୍ପ୍ବ ମ ୁ ଏହ ିପ୍ରତ୍ପ୍ବଶ୍କୁ 

ସମ୍ମତ ିତ୍ପ୍ଦଉଛ।ି ଏହ ିସମ ତ୍ପ୍ର, ତ୍ପ୍ମାର ଚହି୍ନ ଉଦ୍ଧାର କରାରି୍ଯତ୍ପ୍ବ ୋହିଁ।  
IV. ମ  ୁସମ୍ମତ ିତ୍ପ୍ଦଉଛ ିତ୍ପ୍ର୍ଯ ତ୍ପ୍ର୍ଯତ୍ପ୍କୌଣସି ତଥୟ ବା ଫଳାଫଳ ର୍ଯାହାକ ିଏହ ି[ ] ଅଧ  େରୁ ଉରନ୍ନ ତ୍ପ୍ହବ, 

ତ୍ପ୍ସଗୁର୍କୁି ତ୍ପ୍ବୈଜ୍ଞାେକି ଉତ୍ପ୍େଶ୍ୟ ପାଇ  ବୟବହାର କରାରି୍ଯବାକୁ ମ  ୁକ୍ଷମା କରିବ।ି  
V. V. ମ ୁ ଏହ ିଅଧ  େତ୍ପ୍ର ଅଂଶ୍ଗ୍ରହଣ କରବିାକୁ ସମ୍ମତ ିତ୍ପ୍ଦଉଛ।ି [ ] 

ସାଇନେଚର (କମି୍ବା ଅଙୁ୍ଗଠା ଚହି୍ନ) ପ୍ରତେିଧିି/ସ୍ୱୀକୃତ ପ୍ରତେିଧିି: 

 

ତାରିଖ: _____/ ____/ _____ ସାଇତ୍ପ୍େଚର ପ୍ରତେିଧିି: _____________________________________________ 

ଅଧୟୟେ ପରୀକ୍ଷକର ସାଇନେଚର: ________________________________________________ ତାରିଖ: 

_______/ ________/ _________ ଅଧୟୟେ ପରୀକ୍ଷକର ୋମ୍: _________________________________ 

ସାକ୍ଷୀଙ୍କର ସାଇନେଚର: ________________ ତାରଖି: _______/ ________/ _________ ସାକ୍ଷୀଙ୍କର ୋମ୍: 

___________________________________ 

*ଏହ ିପ୍ରତେିଧିି ସୂଚୋ ପତ୍ର ଓ ସମୂ୍ପର୍ଣ୍୍ ସମ୍ମତପିତ୍ର ଆସିଥିବା ସମ ତ୍ପ୍ର ବୟକ୍ତି କମିବା ତାଙ୍କର ସହା କ କୁ ଦଆିରି୍ଯବ। 
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ANNEXTURE-III 
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                                                         ANNEXURE-IV 

DYNAMIC GAIT INDEX 

 

 

 

 

 



 

89 
 

 

 

                        



 

90 
 

 

 

ANNEXTURE-V 

BERG BALANCE SCALE  

Item description score (0-4)  

2. Sitting to standing  

3. Standing unsupported  

4. Sitting unsupported  

5. Standing to sitting  

6. Transfers  

7. Standing with eyes closed  

8. Standing with feet together  

9. Reaching forward with outstretched arm  

10.Retrieving object from floor  

11.Turning to look behind  

12.Turning 360 degrees  

13.Placing alternate foot on stool  

14.Standing with one foot in front  

 TOTAL SCORE (Maximum = 56) 
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ANNEXTURE-VI 

Wisconsin Gait Scale (WGS) 

(1) walking towards the observer 

(2)  walking away from the observer  

(3)  from the side Measures (14 submeasures): 

(4)  (1) stance phase of the affected leg (5 submeasures) 

(2) toe off of the affected leg (2 submeasures) 

(3)  swing phase of the affected leg (6 submeasures) 

(4)   heel strike of the affected leg (1 submeasure) Stance phase submeasures: 

(1) use of hand held gait aid (2) stance time on impaired side (3) step length 

of the unaffected side (4) weight shift to the affected side with or without a 

gait aid (5) stance width (measure distance between feet prior to toe off of 

affected foot) Toe off submeasures: (6) guardedness (pause prior to advancing 

affected leg) (7) hip extension of affected side (observe gluteal creases from 

behind the subject) Swing phase submeasures: (8) external rotation during 

intial swing (9) circumduction at mid swing (observe path of affected heel) 

(10) hip hiking at mid swing (11) knee flexion from toe off to mid swing (12) 

toe clearance (13) pelvis rotation Heel strike affected leg submeasure: (14) 

initial foot contact 
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ANNEXTURE-VII 

 

ASSESSMENT  

DEMOGRAPHY:  

Name……………………………Age……Sex…  

Occupation………………………………Address…………………  

………………………….  

Hand dominance…………………………………  

Chief complaints  

▪ HISTORY:  

History of present illness  

Onset:  

Duration & Frequency:  

Progression:  

Sign & symptoms:  

Associated problem:  

Investigation:  

Aggravating/relieving factors:  

Present physiotherapy management:  

Past medical history:  

Personal history:  

Family history:  

Socio economic history:  

Environmental history:  

OBSERVATION: 

Body built:  

Attitude of limb:  

Posture  
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• Levels of ears:  

• Levels of shoulder:  

• Levels of ASIS:  

Gait:  

• External appliances/ Assistive device/ Orthosis:  

• Scar/ Contracture/ Deformity/Muscle wasting:  

PALPATION:  

Skin temperature:  

Muscle tone:  

Abnormal bony prominence:  

Edema  

EXAMINATION:  

a)Vital signs  

• Temperature:  

• Blood pressure:  

• Respiratory rate:  

• Heart rate:  

b) Cognitive ability (Mini-Mental State Examination)  

c) Cranial nerve examination  

d) Sensory  

examination:  

1.Superficial  

2. Deep  

3. Cortical sensation:  

e) Motor examination:59  

1. Muscle tone  

2. Muscle power  

3. Range of motion  

4. Limb length discrepancy  
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5. Tightness/contracture/ deformity  

g) Reflex examination (Superficial/Deep)  

h) Balance (Berg Balance Scale)  

i) Co-ordination  

• Non equilibrium  

1. finger to nose  

2. Alternate pronation and supination  

3. heel shin test  

• Equilibrium  

j) Gait examination  

1. walking on heel/ walking on toes  

2. Tandem walking  

• Dynamic gait index  

l) Functional evaluation:  

• Fugl-Meyer assessment for lower extremity  

• Stroke specific quality of life  

▪ Diagnosis:  

▪ Problem list:  

▪ Physiotherapy interventions: 
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                                       ANNEXURE-VIII 
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                                                 ANNEXURE-IX 
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  ANNEXURE-X 

Plagarism and AI Report 
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                                     ANNEXURE- XII 

                                       Master Chart 

 

 

 

 

Group 1- Full m-CIMT  

 

 

 

Group 2- Segmental m-CIMT 

 

 

 

 

 

 


