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                                                                                          ABSTRACT 

Background: Post-stroke spasticity of the upper limb often leads to functional limitations, 

restricting independence in daily activities. Innovative interventions such as focal muscle 

vibration (FMV) combined with therapeutic taping have recently gained attention for their 

potential to modulate muscle tone and enhance motor recovery. 

Objective: This randomized controlled trial aimed to evaluate the combined effect of FMV and 

taping on wrist spasticity and upper extremity function in individuals with stroke. 

Methods: Thirty participants fulfilling the inclusion criteria were randomly allocated into two 

groups: an experimental group(n=15) receiving FMV with taping in addition to conventional 

therapy, and a control group(n=15) receiving conventional therapy alone. Spasticity was 

assessed using the Modified Ashworth Scale (MAS), while functional recovery was measured 

through the Fugl-Meyer Assessment for Upper Extremity (FMA-UE). Pre- and post-

intervention assessments were conducted over a treatment period of three weeks. 

Results: Within-group analysis demonstrated significnt reduction in wrist flexor spasticity and 

improvement in upper limb motor function in both groups, with greater gains observed in the 

experimental group. Between-group comparison revealed statistically significant (p <0.05) 

differences favoring the FMV with taping group for both MAS and FMA-UE scores. No 

adverse events or participant dropouts were reported. 

Conclusion: The integration of FMV and taping appears to be a safe and effective adjunct to 

conventional physiotherapy, yielding superior outcomes in reducing spasticity and improving 

upper extremity function post-stroke. This approach may be considered a promising therapeutic 

option for enhancing neurorehabilitation outcomes. 

 Keywords:, focal muscle vibration, Stroke rehabilitation spasticity, taping, upper extremity 

function 
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                                                            INTRODUCTION 

 

Stroke and Its Global Burden 

Stroke is one of the leading causes of adult disability worldwide and is a major contributor to 

morbidity, mortality, and reduced quality of life [1]. It is estimated that approximately 15 million 

people suffer a stroke each year globally, of which around 5 million are left permanently disabled 

[2]. Stroke occurs due to either an interruption of blood supply to the brain (ischemic stroke) or 

rupture of a blood vessel (hemorrhagic stroke), both of which result in cell death and neurological 

deficits [3]. Advances in acute management have increased survival rates, but long-term disability 

remains a major challenge for rehabilitation professionals. 

The impact of stroke extends beyond immediate neurological impairment. It places a substantial 

socioeconomic burden on patients, families, and healthcare systems. Survivors often face long-

term dependence, reduced participation in social activities, and increased risk of depression and 

secondary health complications [4]. Rehabilitation is therefore central to improving recovery and 

functional independence. 

Spasticity in Post-Stroke Patients 

Among the complications following stroke, spasticity is one of the most prevalent and disabling. 

Spasticity has been defined by Lance as a “motor disorder characterized by a velocity-dependent 

increase in tonic stretch reflexes with exaggerated tendon jerks, resulting from hyperexcitability 

of the stretch reflex” [5]. It arises from damage to the upper motor neurons, leading to imbalance 

between excitatory and inhibitory inputs in the spinal cord [6].Spasticity can develop in up to 30–

40% of stroke survivors within the first year, with the upper extremity more frequently affected 

than the lower limb [7]. The wrist and hand are particularly vulnerable because of their complex 

neuromuscular control and role in fine motor activity [8]. Excessive tone at the wrist flexors 
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commonly results in clenched fist postures, restricted voluntary movement, and difficulty 

performing functional tasks [9]. 

If unmanaged, spasticity can lead to secondary complications such as contractures, joint stiffness, 

pain, reduced hygiene, and skin breakdown [10]. Functionally, it severely limits the ability of 

patients to carry out activities of daily living (ADLs) such as feeding, grooming, and dressing. The 

psychological impact is also significant, as patients may feel frustrated and dependent [11]. Thus, 

targeting spasticity reduction is a priority in rehabilitation programs. 

 

Upper Extremity Dysfunction Post-Stroke 

The upper extremity plays a crucial role in personal care, work, and social interaction. Stroke 

survivors often experience a combination of weakness, spasticity, sensory loss, and poor 

coordination that hinder arm and hand use [12]. Recovery of upper extremity function is often 

slower and less complete compared to the lower extremity, due to the greater complexity of motor 

control and higher cortical involvement [13]. 

Functional impairments in the wrist and hand often persist even when patients regain ambulatory 

independence. This creates a unique challenge for rehabilitation, as upper limb recovery is a key 

determinant of overall quality of life and independence [14]. Studies have shown that patients with 

greater upper extremity function after stroke report higher satisfaction and improved reintegration 

into the community [15]. 

Conventional Rehabilitation Approaches 

Conventional physiotherapy approaches for managing post-stroke spasticity and motor 

dysfunction include stretching, strengthening, task-specific training, positioning, and splinting 
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[16]. While these methods remain the foundation of care, their effects on spasticity are often 

temporary and may require frequent repetition [17]. 

Pharmacological interventions such as oral antispastic medications (e.g., baclofen, tizanidine) and 

botulinum toxin injections are also used. However, these approaches have limitations including 

systemic side effects, high cost, and variable efficacy [18]. Surgical options such as tendon release 

or intrathecal baclofen pumps are reserved for severe cases but are invasive and not widely 

accessible [19]. 

Given these limitations, there has been increasing interest in non-invasive adjunctive techniques 

that can complement conventional therapy to produce greater and more sustained improvements. 

Two such methods are focal muscle vibration (FMV) and therapeutic taping. 

Focal Muscle Vibration (FMV) 

FMV involves the application of localized, high-frequency, low-amplitude mechanical 

oscillations to targeted muscles or tendons [20]. It is thought to act primarily on Ia afferent fibers, 

modulating spinal excitability and influencing both reflex activity and cortical reorganization [21]. 

Research has demonstrated that FMV can reduce muscle hypertonia, improve voluntary muscle 

activation, and facilitate neuroplasticity [22]. For instance, Marconi et al. (2011) reported that 

repeated vibration of spastic muscles in chronic stroke patients led to long-term improvements in 

cortical excitability and motor function [23]. Similarly, Noma et al. (2012) showed that direct 

vibratory stimulation reduced spasticity and improved movement patterns [24]. 

The benefits of FMV may extend beyond immediate effects, as repeated sessions can reinforce 

sensory-motor integration, thereby supporting sustained recovery [25]. FMV is also non-invasive, 

cost-effective, and easy to administer, making it feasible for clinical practice. 

Taping in Neurorehabilitation 
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Therapeutic taping, including kinesio taping and rigid taping methods, has gained popularity as an 

adjunctive intervention for neurological and musculoskeletal conditions [26]. The elastic 

properties of kinesio tape allow it to provide support while still permitting movement. The 

application of tape on the skin is believed to stimulate cutaneous mechanoreceptors, improve 

proprioception, enhance circulation, and influence muscle activation patterns [27]. 

In stroke rehabilitation, taping has been used to reduce spasticity, support weak muscles, and 

facilitate proper joint alignment. For example, Kalron and Bar-Sela (2013) reported that taping 

improved proprioceptive feedback and reduced abnormal tone [28]. Yasukawa et al. (2006) 

observed functional improvements in pediatric rehabilitation settings with kinesio taping [29]. 

Taping has the additional advantage of being inexpensive, non-invasive, and capable of providing 

continuous sensory input even outside therapy sessions. This prolonged stimulation may help 

reinforce the effects of active rehabilitation [30]. 

Rationale for Combining FMV and TapingWhile both FMV and taping have individually 

shown promise, research on their combined use is limited. The rationale for combining them is 

based on their complementary mechanisms: 

FMV provides immediate modulation of reflex excitability and cortical activation [31]. 

Taping offers prolonged sensory stimulation and mechanical support that may extend the 

therapeutic window [32]. 

Together, they may have a synergistic effect, enhancing both spasticity reduction and motor 

recovery. By targeting both neural and biomechanical components of spasticity, this combined 

approach has the potential to optimize outcomes in stroke rehabilitation. 

Outcome Measures 

Two standardized measures were used in this study to evaluate outcomes: 
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Modified Ashworth Scale (MAS): Widely used to assess muscle spasticity, MAS is a clinical tool 

that grades resistance during passive movement [33]. Despite some limitations, it remains the most 

commonly applied measure of spasticity in clinical and research settings. 

Fugl-Meyer Assessment for Upper Extremity (FMA-UE): A reliable and validated measure of 

upper extremity motor function in post-stroke patients, assessing movement, coordination, and 

reflex activity [34]. It provides comprehensive insight into functional recovery of the upper limb. 

Using these tools allows objective evaluation of both spasticity reduction and motor improvement 

following the intervention. 

Need for the Present Study 

Despite promising results from earlier studies, there is limited evidence on the combined 

application of FMV and taping in post-stroke rehabilitation. Most existing research has focused 

on either vibration or taping alone, with few trials examining their synergistic effects on wrist 

spasticity and upper extremity function [35]. 

Given the burden of upper limb dysfunction after stroke and the limitations of conventional 

management, investigating novel, accessible, and non-invasive adjuncts is clinically relevant. This 

study seeks to address this gap by evaluating the effect of FMV with taping compared to 

conventional therapy alone in stroke survivors. 
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                                                                 AIM AND OBJECTIVES 

 

 

AIM: 

The Aim of this study was to assess the combined effect of Focal Muscle Vibration and Taping 

in reduction of spasticity and improvement in upper extremity function in patients with stroke. 

 

OBJECTIVES: 

Primary Objectives 

 To determine the effect of focal muscle vibration with taping on wrist spasticity in post-stroke 

patients using the Modified Ashworth Scale (MAS). 

 To evaluate the effect of focal muscle vibration with taping on upper extremity motor function 

using the Fugl-Meyer Assessment for Upper Extremity (FMA-UE). 

Secondary Objectives 

 To compare the outcomes of the experimental group (focal muscle vibration + taping) with the 

control group (conventional physiotherapy) after 3 weeks of intervention.  

 To analyse the short-term impact of the intervention on functional independence in daily activities. 

  To explore the clinical applicability of focal muscle vibration combined with taping as an adjunct 

in neurorehabilitation practice. 
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CHAPTER 3 

HYPOTHESES 
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                                                HYPOTHESES 

 

 

 
NULL HYPOTHESIS: 

 There will be no significant effect on spasticity (MAS Score) and improvement of motor 

performance (FMA-UE SCORE) after the combined therapy of Focal Muscle Vibration and 

Taping along with conventional therapy.   

 

ALTERNATE HYPOTHESIS:  

There will be significant difference in reduction of spasticity (MAS SCORE) and improvement of 

motor performance (FMA-UE Score) after the combined therapy of Focal Muscle Vibration and 

Taping with conventional therapy.  
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REVIEW OF LITERATURE 
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                                    REVIEW OF LITERATURE 

 

1. Chen Y.L. et al. (2022) conducted a study on where they gave 15 daily sessions of 30 min each 

to Control group: Bobath-therapy and motor relearning. FV_GM and FV_TA groups: Focal 

vibration at 3 mm amplitude and 40 Hz frequency added to conventional protocol (30 min 

therapy +20 min vibration) to First ischemic or hemorrhagic  stroke diagnosis—Age 25–80 

years—Stroke onset between 1 month and 2 years prior—MAS score between 1+ and 3—Able 

to follow verbal commands and sign and found out Significant difference found in remission 

rates for MAS and Clonus Test scores in the vibration groups compared to the control group. 

The control group showed better improvement in walking capacity, while the FV_GM group 

demonstrated reduced gastrocnemius rigidity, spasticity, and ankle clonus.[35] 

  

2. A study conducted by Celletti C. et al. (2017) by giving Two weekly sessions of one hour over 

6 weeks. FMV + RMP group: Focal vibration at 0.2–0.5 mm amplitude, 100 Hz frequency, for 

three sets of 10 min each, with 1 min rest intervals + progressive modular rebalancing exercises 

focusing on upper limb kinetic chains. RMP + CP group: RMP exercises + traditional 

physiotherapy. CP group: Traditional physiotherapy and got Upper limb functionality improved 

most in the FMV + RMP and FMV + CP groups. Spasticity reduction observed in all groups 

with varying degrees of success. Pain decreased and muscle strength increased in the FMV 

groups as result.[36] 

  

3. M. et al. (2019) did a study  has given Three sets of 10 min each, with 1 min rest intervals, for 

3 consecutive days. Study group: Focal vibration at 0.2–0.5 mm amplitude, 100 Hz frequency, 

applied to the belly of the affected muscle in supine position, with isometric contraction. 

Control group: Sham treatment and got Patients treated with r MV showed significant clinical 

improvement compared to the control group as result.[37] 
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4. Christian AVVANTAGGIATO et al. (2020) study involved 425 stroke patients. Most studies 

included chronic stroke patients (ten) and treated only the upper limb (eleven). 

  There  is evidence that LMV therapy is effective in reducing spasticity and improving motor 

recovery, especially when associated with conventional physical therapy.[38] 

  

5. Hussain et.al (2022) conducted a study Aim was to find the impact of KT on managing   

spasticity of upper extremity and improvement of motor performance. In this study they have 

randomly taken 30 patients with stroke within 6 months and randomly enrolled then into 

Kinesio-taping and traditional organization. The tape was applied for 2- 3days (48-72 

hrs)/weeks for 4 weeks. MAS was used to assess spasticity once before intervention and another 

one after intervention at 4 weeks. result found significant changes in spasticity score after 

applying KT.[39] 

 

6. Jonathan et.al (2018) published a study , Aim was to find the effect of KT on hand  function of 

hemiparetic patients. It was a randomised clinical trial where they gave KT to one group and 

another one was control group. There was significant improvement in MAS scale but no 

improvement in BBT. They concluded that KT has a significant improvement on spasticity.[40] 

 

 

7.  Jonathan et al (2018) given An evaluator-blinded, randomized clinical trial involving stroke 

victims was carried out in a physical therapy outpatient clinic. One group underwent KT 

intervention and the other was a control group. The Modified Ashworth Scale (MAS) and the 

Box and Block Test (BBT) were used as assessment tools. A data entry form was used in the 

Epi-info 7 software and descriptive statistics was thus calculated. The software Bio Stat 5.0 

was employed when doing statistical tests. Associations were regarded as statistically 
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significant when p < 0.05, got result as all those who had received treatment with KT had 

spasticity improved by one point.[41] 

 

8. Agnes Roby Bramy (2021), scoping review based on clinical studies, and discussed in relation 

to more general findings about hand and upper limb function (manipulation of objects, tool use 

in daily life activity) and also compensatory motor behavior in patients with a neurological 

impairment of dexterous upper-limb function.[42] 

 

9. Susan et.al(2025) identify variations among administration and scoring instructions of 6 upper 

extremity Fugl-Meyer Assessment (FMA-UE) protocols and to achieve consensus regarding 

optimal administration procedures.[43] 

 

10. The Mini-Mental State Examination is a standardized cognitive screening tool that evaluates 

orientation, attention, memory, language, and visuospatial skills. In stroke rehabilitation, 

cognitive status is important as it influences the patient’s ability to comprehend instructions 

and actively participate in therapy. In the present study, the MMSE was used to ensure that 

participants had adequate cognitive function for inclusion and to exclude those with severe 

cognitive impairment.[44] 

 

11. The Modified Ashworth Scale is a widely used clinical tool for assessing spasticity in patients 

with neurological disorders such as stroke. It measures resistance during passive muscle 

stretching and reflects increased muscle tone associated with hyperexcitability of the stretch 

reflex. In this study, the MAS was used as a primary outcome measure to quantify wrist flexor 

spasticity and to evaluate the effect of focal muscle vibration with taping on spasticity 

reduction[45] 
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12. Pandyan et al. (2005) described spasticity as a motor disorder characterized by a velocity-

dependent increase in tonic stretch reflexes, resulting from upper motor neuron lesions. 

Post-stroke spasticity commonly affects the upper extremity, leading to functional 

limitations in daily activities. Early and effective management of spasticity is essential to 

optimize rehabilitation outcomes and improve quality of life. 

13. Noma et al. (2012) reported that focal muscle vibration applied to spastic muscles in post-

stroke patients can reduce spasticity and improve voluntary motor control. The proposed 

mechanism is based on modulation of Ia afferent activity, which influences excitability of 

spinal motor neurons. This non-invasive technique has been shown to be a promising 

adjunct in neurorehabilitation. 

14. Kumar et al. (2019) investigated the use of kinesio taping in stroke patients and found that 

it significantly improved motor function and reduced spasticity. Taping provides 

proprioceptive input, supports joint alignment, and assists in motor relearning, thereby 

enhancing the functional use of the affected upper extremity. 

15. Picelli et al. (2015) demonstrated that combining conventional rehabilitation with adjunct 

techniques such as vibration therapy or taping results in better spasticity reduction and 

functional recovery compared to routine physiotherapy alone. This highlights the potential 

benefits of multimodal strategies in stroke rehabilitation. 
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                                         MATERIALS AND METHODS 

                                                        METHODOLOGY 

Study design: Randomized Control Trial 

Study Population: Hemiplegic patients within 6months 

Study Setting:  Rehabilitation centres in and around Bhubaneswar. 

Sampling Design: chit method  

Sampling Criteria:  

Inclusion: Subjects included in my study should be 

 Diagnosed with stroke by neurologist  

 Either left or right Hemiplegia 

 Both gender  

 aged 40-60 YEARS  

 Modified Ashworth Scale :1-3 

 Brunnstorm Stage: 2-4 

Exclusion: 

Subjects will be excluded if  

 Participants having any previous history of Neuromuscular disease. 

 Mini mental state examination (MMSE) score: <24 

 Presence of any Visual and auditory impairment 

 Presence of Skin sensitivity or any skin diseases  

      DURATION:1 year 

1. Ethical clearance :1month  

2. Sample collection: 2months 

3.  Data analysis:1months 

4. Result and discussion :2months 
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5. Total study duration: 6months 

    MATERIALS TO BE USED 

 Vibration machine (Thrive MD01) 

 Kinesio tape 

 OUTCOME MEASURES 

 FMA-UE: For upper extremity function 

 MAS: For spasticity 
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CHAPTER 6 

PROCEDURE  
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                                                       PROCEDURE 

 Permission from the head of the institution and approval from the ethical committee. 

 Participants meets the inclusion criteria will be briefed about the study and written consent 

will be filled. 

 Demographic data will be documented and pre-intervention assessment will be done. 

 Assessment for spasticity and motor performances using Modified Ashworth scale, FMA-

UE, will be done respectively. 

 INTERVENTION: Focal Muscle Vibration (50-100Hz, .2-.5mm) will be given for 30 mins (3 

sessions each of 10mins, 1mins rest interval in between) prior to the exercise to the extensor- 

muscles on forearm and  

forearm and hand followed by 20 mins task specific training. Focal Muscle Vibration and 

Kinesio Taping will be given for 3days / week for 3 weeks. (Kinesio taping will be changed 

after 24hrs).Follow up and post intervention outcome measure will be assessed and 

documented. 

 Follow up and post intervention outcome measure are assessed and documented. 

Interpretation of data and result will be obtained 
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                                 INTERVENTION 

 

FOR EXPERIMENTAL GROUP:  

Total time duration- 50 mins 

FMV:  50-60HZ ,0.2-0.5mm Amplitude  

             Once a day for 30 mins (3 sessions each consist of 10mins,1min rest interval) prior to 

exercise, 3days/week for 3weeks  

TAPING: ELASTIC TAPE 

                  Applied for 72hours/week (changing of tape after 24hours)  for 3weeks. 

                  

CONVENTIONAL THERAPY: Repetitive task training for hand function for 20mins (peg 

board activities, reach to grasp object with different shapes, sizes and weights). 

FOR CONTROL GROUP:  

Conventional physiotherapy:  

Total time duration: 50mins 

Task-specific training (peg board activities, reach to grasp with objects of different size, 

shape and weight) 

 Focal Muscle Vibration (50-100Hz, .2-.5mm) will be given for 30 mins (3 sessions each of 10mins, 

1mins rest interval in between) prior to the exercise to the extensor- muscles on forearm and wrist 

then Kinesio Tape will be applied on extensor group of muscles of forearm and hand followed by 20 

mins task specific training.  

 Focal Muscle Vibration and Kinesio Taping will be given for 3days / week for 3 weeks. (Kinesio 

taping will be changed after 24hrs)Follow up and post intervention outcome measure will be assessed 

and documented. 
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                                                    Figure 1 

                 INSTRUMENT USED a) MD THRIVE 01 b) elastic kinesio tape 

                              c)scissors 

  

a 
b 

c 
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 FIGURE: 2 TASK SPECIFIC TRAINING FOR GRASP 
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                Figure 3 and 4 

                During intervention: Focal muacle vibration and taping 

                Figure 4 
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               Task specific training after taping 
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Figure: post intervention task specific grasp  
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                                  STATISTICAL ANALYSIS 

Data will be analysed using SPSS software version 27: 

FINDING NORMALITY:  

 Normality will be taken out using Shapiro- wilk test if sample size <50 

 Normality will be taken out using Kolmogorov-Smirnov test if sample size >50 

DESCRIPTIVE STATISTICS:  

 If the sample are normally distributed, then the data will be presented using mean and 

standard deviation. 

  If the sample are not normally distributed then the data will be presented using median and 

interquartile range (IQR) 

INFERENTIAL STATISTICS:  

Parametric test-  

 Paired t- test designed to compare the mean of the same group.                                                     

 Unpaired t-test is designed to compare the mean of 2 different groups. 
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                                                                      RESULTS 

                                                           DESCRIPTIVE STATISTICS  

 

A total number of 30 hemiplegic patients were recruited for the study with age ranging from 

40 to 60 years. There were 16 male and 14 female patients in the study. There was no drop out 

during the study. Data were collected at the 1st day of the visit and after the completion of study 

that is after 3 weeks. 

  

            Table 1: Demographic characteristics of participants 

Sl. 

No. 

Baseline 

characteristics 

Experimental 

Group(n=15) 

p-

value 

Control Group 

(n=15) 

p-value 

1. DEMOGRAPHICS     

 Age (in years) 

(mean ±SD) 

50.47±6.24 0.238 51.47±6.50 

 

0.064 

 Gender (male: female) 8:7  8:7 

 

 

2. SCREENING TOOL     

 Brannstrom Stage 2-4  2-4  

3. OUTCOME 

MEASURE 

    

 MAS SCORE(mean 

±SD) 

2.00(1.00) <0.001 2.00(0.00) <0.001 

 FMA-UE SCORE 

(mean ±SD) 

22.06±6.04 0.087 25±5.29 .35 

 

Table.1 Depicts that in control group (Mean±SD )age is 51.47±6.50 years. In Experimental 

group (mean±SD) age is 50.47±6.24 years. Experimental Group and Control Group consist of 

8 male and 7 female subjects each. Table X: Shapiro–Wilk test results for normality of baseline 

variables (Age, MAS, FMA-UE) in experimental and control groups. A p-value > 0.05 

indicates normal distribution, whereas p < 0.05 indicates non-normal distribution. 
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FIgure 1(a) and 1(b) Normality curve showing distribution of AGE in  Control and 

experimental group 
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Figure 2(a) and 2(b) normality curve showing distribution of MAS score for experimental 

group
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Figure 3(a) and 3(b): Normality curve showing distribution of FMA-UE scores of 

experimental and control group 
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Table -2 (a): Within group analysis of FMA -UE 

Group PRE (mean±SD) p-value POST(mean±SD) t-value 

experimental 22.07±6.04 <0.001 31.2±7.36 -10.6 

Control 25±5.29 <0.001 27.6±5.20 -8.5 

 

Table 2(a) and Graph 4(a) depict the result of the comparison (paired t- test) of FMAUE score 

within the group was found to be significant. In control group the t-value was -8.5 and the p-

value was <0.001 which shows that there is significant improvement in FMAUE score in 

control group. In experimental group the t-value was -10.6 and the p-value was< 0.001, which 

suggest that there is a greater significant improvement in FMAUE score than that of control 

group. 

 

                                       Graph -4 (a): Within group analysis of FMAUE 
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                   Table-2(b): Between group analysis of FMA-UE    

Experimental 

(Mean±SD) 

Control(mean±SD) t-value p-value 

9.5±3.99 2.6±1.18 -6.44 < 0.001 

 

   

        

              Graph -4(b): Between group analysis of FMAUE 

Table 2(b) and Graph 2(b) depict between the group analysis (Independent t-test) change in 

FMAUE score of both the group shows control group(mean±SD)  and 2.6±1.18 experimental 

group (mean±SD9.5±3.99and the t-value to be -6.44and p-value to be <0.001, which suggests 

that there is significant improvement in FMAUE score in Control group but there is greater 

significant improvement in FMAUE score in Experimental group. 

 

 

 

                                                                                                                                                                

0

2

4

6

8

10

EXPERIMENTAL CONTROL

M
E

A
N

VARIABLE 

BETWEEN GROUP ANALYSIS OF FMA-UE



50 
 

 

                             Table-3(a): Within group analysis MAS                                                                                                                       

 

                       

 

                       Graph-5(a): Within group analysis MAS 

 

Table 3(a) and Graph 3(a) depict the result of the comparison (Wilcoxon sign rank test) of MAS 

score within the group was found to be significant. Pre-test value of both control & 

experimental group are (mean±SD) 2.06±0.59 and 2.33±0.49 respectively. The post value of 

control & experimental group to be (mean±SD) 1.73±0.46 and 1.27±0.46respectively. This 

result shows that there is significant improvement in MAS score in control group but there is a 

greater significant improvement in MAS score in experimental group than that of control group. 
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GROUP PRE(mean±SD) POST(mean±SD) z-value p-value 

EXPERIMENTAL 2.33±0.49 1.27±0.46 -3.1 0.001 

CONTROL 2.06±0.59 1.73±0.46 -1.8 0.59 
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                Table-5(b): Between group analysis of MAS   

 

                 Graph -3(b): Between group analysis of MAS 

Table 3(b) and Graph 3(b) depict between the group analysis (Mann Whitney test) of  change 

in MAS of both the group shows the control group (mean±SD) 0,33±0.49and experimental 

group (mean±SD) 1.07±.49and the z-value to be -2.92 and p-value to be 0.006, which suggests 

that there is significant improvement in MAS in Control group but there is greater significant 

improvement in MAS in Experimental group than that of control group.  
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                                  DISCUSSION 

The present randomized controlled trial was designed to evaluate the combined effect of focal 

muscle vibration (FMV) and taping on wrist spasticity and upper extremity (UE) motor 

function in stroke patients. The major findings of this study revealed a statistically significant 

reduction in spasticity and improved upper extremity function in the experimental group that 

received FMV with taping in addition to conventional physiotherapy, compared to the control 

group that underwent only conventional therapy. Importantly, the intervention was well-

tolerated, with no reported adverse effects or participant dropouts, which underscores the 

clinical feasibility and safety of this combined therapeutic strategy. The treatment protocol 

spanned three weeks with thrice-weekly sessions, aligning with established neurorehabilitation 

program durations, yet yielding meaningful improvements within this short timeframe. 

These findings are consistent with prior reports indicating that FMV has the potential to 

modulate hyperexcitability of the stretch reflex pathway and decrease muscle spasticity in post-

stroke populations [46]. The underlying neurophysiological rationale is that focal vibration 

applied to a specific muscle or tendon can activate Ia afferent fibers, thereby influencing spinal 

interneuron activity and enhancing presynaptic inhibition of alpha motor neurons [47]. This 

reduces excessive muscle tone, allowing for greater voluntary movement and functional use of 

the affected limb. The results of the present study further corroborate the hypothesis that 

combining FMV with adjunctive strategies like taping may produce additive benefits by 

providing both sensory stimulation and external mechanical support. 

Taping as a therapeutic adjunct has been reported to facilitate proprioceptive input, improve 

joint alignment, and limit maladaptive movement patterns [48]. In this study, the application of 

taping along with FMV might have enhanced sensory feedback and provided sustained 

proprioceptive cues even after the vibration session ended. This synergistic effect could explain 

the greater improvements in Fugl-Meyer Assessment (FMA-UE) scores observed in the 

experimental group compared to the control. Previous research has also highlighted that taping 
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can reduce spasticity by modulating gamma motor neuron activity and improving cortical 

reorganization [49]. Thus, combining FMV with taping addresses both peripheral and central 

aspects of motor control, which likely contributed to the superior functional gains seen here. 

In comparison with the control group, which demonstrated improvements but to a lesser degree, 

the experimental group’s outcomes support the integration of FMV and taping into routine 

stroke rehabilitation. The improvements in spasticity measured by the Modified Ashworth 

Scale (MAS) were notably higher in the experimental group, suggesting that FMV coupled 

with taping provides more effective modulation of abnormal muscle tone than conventional 

therapy alone. These findings align with previous randomized trials where vibration therapy 

was shown to be superior to conventional physiotherapy in reducing spasticity and enhancing 

motor performance [50]. However, unlike earlier studies that employed whole-body vibration 

or focal vibration in isolation, the current trial uniquely combined FMV with taping, thereby 

offering a more comprehensive multimodal intervention. 

Another important aspect is the absence of adverse events. Safety is a critical determinant in 

clinical translation, and this study observed no dropouts or side effects over the three-week 

protocol. Previous reports on vibration therapy have indicated mild discomfort or transient 

fatigue in some individuals [51], yet such issues were not encountered here, possibly because 

the vibration intensity and duration were carefully tailored to patient tolerance. This highlights 

that FMV, when combined with taping, is not only efficacious but also safe for integration into 

neurorehabilitation regimens. 

The rapid improvements observed within a three-week timeframe deserve further attention. 

Typically, spasticity management and motor recovery are considered long-term rehabilitation 

goals. However, the experimental group in this study demonstrated measurable improvements 

within a relatively short intervention period. This accelerated response may be due to the 

neuroplasticity-enhancing properties of vibration, which have been shown to stimulate cortical 
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excitability and reorganize motor maps [52]. Taping, on the other hand, offers continuous 

afferent stimulation, prolonging the therapeutic effect beyond the treatment session. Together, 

these mechanisms might have facilitated faster neuromotor adaptation, explaining the robust 

outcomes achieved in a limited period. 

The improvements in FMA-UE scores specifically highlight enhanced functional performance 

of the upper extremity. Stroke survivors often experience difficulty in regaining voluntary 

control over wrist and hand movements, which are essential for activities of daily living. By 

reducing spasticity and providing continuous proprioceptive feedback, FMV with taping may 

have enabled smoother execution of tasks, greater range of motion, and improved coordination. 

These results are consistent with neurorehabilitation models emphasizing task-specific sensory-

motor integration as a driver of functional recovery [53]. 

Comparative literature further supports these observations. For instance, a recent RCT 

investigating FMV demonstrated significant improvements in motor recovery and reduction in 

tone in subacute stroke patients [54]. Similarly, studies on taping interventions in neurological 

populations have reported positive effects on spasticity reduction and functional activity [55]. 

The current study advances this evidence by showing that the combined use of FMV and taping 

produces superior outcomes than conventional therapy alone, thus bridging a gap in the 

literature where limited work has addressed combined sensory-motor modalities. 

The control group in this trial also displayed improvement, albeit less pronounced. This 

highlights the importance of conventional physiotherapy in maintaining and promoting 

recovery in stroke rehabilitation. Standard approaches such as stretching, strengthening, and 

task-oriented training undoubtedly contribute to reducing spasticity and enhancing function. 

However, the greater effect observed in the experimental group suggests that conventional 

therapy may not fully address the complex sensory and motor impairments post-stroke. The 
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incorporation of novel modalities such as FMV and taping therefore represents a progressive 

step in modern rehabilitation strategies. 

Another relevant aspect is patient compliance. Rehabilitation programs are often challenged by 

dropouts, particularly when interventions are perceived as burdensome or uncomfortable. The 

absence of dropouts in this study suggests that FMV with taping was well accepted by 

participants. This acceptability could be attributed to the non-invasive and relatively simple 

nature of the intervention, as well as the immediate sense of relaxation and improved mobility 

often reported following vibration therapy [56]. Such favorable patient perceptions are essential 

for long-term adherence and sustained recovery. 

From a neurophysiological perspective, the findings can be explained by the dual-action 

mechanism of the interventions. FMV likely acted by modulating spinal reflex pathways and 

enhancing cortical excitability, while taping offered continuous afferent input and 

biomechanical stability. The combination of these two methods thus provides a more holistic 

approach by addressing both neural and musculoskeletal dimensions of motor recovery. This 

is in line with contemporary models of stroke rehabilitation, which advocate for multi-sensory 

stimulation to maximize plasticity and functional outcomes [57]. 

Interestingly, the study’s findings also support the use of relatively short-duration interventions 

to achieve meaningful clinical outcomes. This has practical implications for healthcare systems, 

particularly in resource-limited settings where prolonged rehabilitation is often not feasible. If 

FMV with taping can yield significant improvements within three weeks, it may be an efficient 

adjunct to standard therapy, reducing the overall rehabilitation burden while still delivering 

substantial benefits to patients. 

Moreover, the clinical relevance of these results extends beyond statistical significance. 

Improvements in MAS and FMA-UE scores directly translate to enhanced quality of life, 

independence, and social participation for stroke survivors. Spasticity reduction enables greater 
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ease in performing daily tasks, while improved upper limb function enhances self-care and 

mobility. Thus, the outcomes of this study have a meaningful impact on the lived experiences 

of patients, which should be considered an essential endpoint in rehabilitation research [58]. 

Future perspectives also emerge from this work. The favorable outcomes suggest that FMV 

and taping could be applied across different phases of stroke recovery, from subacute to chronic 

stages. Additionally, exploration into the dose-response relationship of vibration frequency, 

duration, and taping techniques may optimize the protocol for maximum benefit. Given the 

absence of adverse events, there is also potential for integrating this approach into community 

and home-based rehabilitation programs, increasing accessibility for patients unable to attend 

intensive hospital-based therapy. 

In summary, the present study reinforces the efficacy of FMV with taping as a complementary 

intervention in post-stroke rehabilitation. It highlights significant improvements in spasticity 

reduction and functional recovery compared to conventional therapy alone, within a safe and 

feasible protocol of three weeks. The outcomes resonate with existing evidence while 

advancing the literature by demonstrating the additive benefits of combining two sensory-

motor modalities. These findings hold promise for shaping future rehabilitation strategies and 

improving patient-centred outcomes in stroke care. 
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                                                           LIMITATIONS 

Limitations 

While the results of this study are promising, certain limitations must be acknowledged: 

 Small Sample Size: The study included only 30 participants, which may limit the statistical 

power and generalizability of the findings. 

 Short Duration: The intervention lasted three weeks, and no follow-up was conducted to assess 

the long-term retention of benefits. 

 Lack of Blinding: Due to the nature of the intervention, neither participants nor therapists could 

be blinded, which may have introduced performance and detection bias. 

 Heterogeneity of Participants: The study did not stratify participants based on stroke chronicity, 

lesion site, or severity, which could have influenced outcomes. 

 Limited Outcome Measures: Although MAS and FMA-UE are widely accepted tools, 

additional measures such as quality of life, functional independence, and participation levels 

could provide a more comprehensive understanding of intervention benefits. 

 

Future direction 

Future studies should aim to: 

 Conduct multi-centre randomized controlled trials with larger sample sizes to validate findings. 

 Extend the duration of intervention and include long-term follow-ups to assess sustainability 

of improvements. 

 Explore variations in vibration parameters (frequency, intensity, duration) and taping 

techniques to determine optimal protocols. 

 Incorporate objective measures such as electromyography (EMG) and neuroimaging to better 

understand neurophysiological mechanisms. 
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 Investigate the effects of vibration and taping across different stages of stroke recovery (acute, 

subacute, chronic). 

 Assess patient-centred outcomes, including quality of life, ease of use, and caregiver burden, 

to evaluate the broader impact of these interventions. 
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                                                       CONCLUSION 

The outcomes of this randomized trial highlight that incorporating focal muscle vibration 

together with taping serves as an effective and well-tolerated adjunct to routine physiotherapy 

for stroke rehabilitation. Even within a relatively brief three-week program, this combined 

approach produced clearer improvements in reducing spasticity and restoring upper limb motor 

ability compared with conventional therapy alone. Importantly, no participants reported 

discomfort or withdrew from treatment, emphasizing the practicality and safety of this method 

in clinical settings. 

The therapeutic benefit likely arises from the complementary actions of the two techniques: 

vibration assisting in modulation of hyperactive reflexes and promoting neuromotor 

reorganization, while taping offers sustained proprioceptive input and joint stability. By 

addressing both neural and musculoskeletal components of impairment, this dual strategy 

appears to accelerate recovery of function more effectively than standard care. 

Overall, the findings support the integration of focal muscle vibration with taping into 

neurorehabilitation programs. Beyond statistical gains, the improvements observed in spasticity 

and functional performance translate into better independence and daily activity participation, 

underlining the real-world value of this intervention for individuals recovering from stroke. 
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                                         ANNEXURE: I  

                                     CONSENT FORM 

Title of the Study: Effect of Focal Muscle Vibration with Taping on Wrist Spasticity and Upper 

Extremity Function in Stroke Patients - A Randomized Controlled Trial 

Name of Principal Investigator: KABITA KRISHNA MAHANTA [MPT 1st year NEURO] 

Department of Physiotherapy, Abhinav Bindra Sports Medicine and Research Institute 

[ABSMARI], Bhubaneswar 

Purpose of the Study: You are being invited to participate in a research study that aims to assess 

the effect of focal muscle vibration combined with taping on wrist spasticity and upper extremity 

function in patients with stroke. The goal is to determine whether this approach improves motor 

function and reduces muscle spasticity in the affected wrist. 

Selection Criteria: You have been diagnosed with stroke and are currently experiencing wrist 

spasticity. You meet the inclusion criteria for this study and are eligible to participate voluntarily.  

Study Procedures: 

You will be randomly assigned to one of the study groups. 

The intervention will include focal muscle vibration and taping on your affected wrist. 

You will undergo assessments using standardized tools (e.g., Modified Ashworth Scale, and Fugl-

Meyer Assessment for Upper Extremity) before and after the treatment sessions. 

The duration of the study for each participant will be approximately 3 weeks, depending on your 

treatment schedule. 

Potential Benefits: 

Possible improvement in wrist spasticity and upper extremity function. 

Contribution to research that may help other stroke survivors in the future. 

Potential Risks or Discomfort: 

Mild skin irritation or discomfort due to taping. 

Temporary soreness from vibration. 

All procedures will be explained, and precautions will be taken to ensure your safety and comfort. 

There is very low risk of adverse effects, but if any arise, immediate medical facilities will be 

provided. 

Confidentiality: All personal and medical information will be kept strictly confidential. Your data 

will be used only for research purposes and will be anonymized in any reports or publications. 

Voluntary Participation: Your participation is completely voluntary. You are free to withdraw 

from the study at any time without giving a reason and without any impact on your medical care. 
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Contact Info: Phone: 6370921390 Email: kabitakrishnamahanta768@gmail.com 

          Participant’s Statement of Consent 

Participant’s Name: __________ Signature: __________ Date: __________ 

Investigator’s Name: Kabita Krishna Mahanta, MPT 1st year, ABSMARI 

I have read (or had read to me) the above information. I have had the opportunity to ask questions 

and they have been answered to my satisfaction. I understand that my participation is voluntary 

and that I can withdraw at any time. 

Signature: __________ Date: __________ 

  

mailto:kabitakrishnamahanta768@gmail.com
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                                        ANNEXURE:II 

                                      CONSENT FORM 

ଅଧ୍ୟୟନର ଶୀର୍ଷକ: ଫ ୋକୋଲ୍ ମସଲ୍ ଭିଫେସନ୍ ସହିତ ଫେପିିଂର ପ୍ରଭୋବ: ଫ୍ରୋକ୍ ପ୍ରତିବନି୍ଧତ ଫରୋଗୀଙ୍କର 

କୋଉଠଁିର ସ୍ପୋ୍ିସିେି ଓ ଉପର ଅଙ୍ଗର କୋର୍ଯଷୟକ୍ଷମତୋ – ଏକ ୟଷୋଣ୍ଡମୋଇଜ୍ ଡ କଫ୍ରୋଲ୍ ଟ୍ରୋୟୋଲ୍ 

ମଖୁ୍ୟ ଅନୁସନ୍ଧୋନକୋରୀ: କବିତୋ କୃଷ୍ଣ ମହୋନ୍ତୋ [MPT 1st year NEURO] Department of Physiotherapy, 

Abhinav Bindra Sports Medicine and Research Institute [ABSMARI], Bhubaneswar 

ଅଧ୍ୟୟନର ଉଫେଶୟ: ଆପଣଙୁ୍କ ଏକ ଅନୁସନ୍ଧୋନ ଅଧ୍ୟୟନଫର ଅିଂଶଗ୍ରହଣ କରିବୋକୁ ଆମନ୍ତ୍ରଣ ଦିଆର୍ଯୋଇଛି, 

ର୍ଯୋହୋର ଲକ୍ଷୟ ଫହଉଛି କୋଉଠଁିର ସ୍ପୋ୍ିସିେି ଓ ଉପର ଅଙ୍ଗର କୋର୍ଯଷୟକ୍ଷମତୋକୁ ଉନ୍ନତ କରିବୋ ପୋଇ ଁଫ ୋକୋଲ୍ 

ମସଲ୍ ଭିଫେସନ୍ ସହିତ ଫେପିିଂ ଫକମିତି ମଦଦ କଫର ତୋହୋ ମୋପିବୋ। 

ଚୟନ କ୍ରୋଇଫେରିଆ: ଆପଣଙୁ୍କ ଫ୍ରୋକ୍ ଫରୋଗ ଫରୋଗୀ ଫବୋଲି ନିର୍ଦ୍ଷୋରଣ କରୋର୍ଯୋଇଛି ଏବିଂ କୋଉଠଁିର ସ୍ପୋ୍ିସିେି 

ଅଛି। ଆପଣ ଏହ ିଅଧ୍ୟୟନର ସମି୍ମଳନ କ୍ରୋଇଫେରିଆ ପରୂଣ କରୁଛନି୍ତ ଏବିଂ ଫସୈଚ୍ଛିକ ଭୋଫବ ଅିଂଶଗ୍ରହଣ 

କରିପୋରିଫବ। 

ଅଧ୍ୟୟନ ପ୍ରକି୍ରୟୋ: 

ଆପଣଙୁ୍କ ଏକ ୟଷୋଣ୍ଡମ ୍ଭୋବଫର ଫଗୋଷ୍ଠୀଫର ବ୍ିତ କରୋରି୍ଯବ। 

ହସ୍ତଫକ୍ଷପଫର କୋଉଠଁରି ଫ ୋକୋଲ୍ ମସଲ୍ ଭିଫେସନ୍ ସହିତ ଫେପିିଂ ଅନ୍ତଗଷତ ରହବି। 

ଚିକିତ୍ସୋ ପବୂଷରୁ ଏବିଂ ପଫର ମୋନକ େୁଲ୍ (ଫର୍ଯପରିକି Modified Ashworth Scale, Fugl-Meyer 

Assessment for Upper Extremity) ଦ୍ୱୋରୋ ମଲୂୟୋଙ୍କନ କରୋରି୍ଯବ। 

ଏହି ଅଧ୍ୟୟନର ପ୍ରଫତୟକ ଅିଂଶଗ୍ରହୀଣୋ ପୋଇ ଁସମୟ ସମୀକ୍ଷୋ ଏବିଂ ଚିକିତ୍ସୋ ଅନୁସୋଫର ପ୍ରୋୟ 3 ସପ୍ତୋହ ଫହବ। 

ସମ୍ଭୋବୟ ଲୋଭ: 

କୋଉଠଁିର ସ୍ପୋ୍ିସିେି ଓ ଉପର ଅଙ୍ଗର କୋର୍ଯଷୟକ୍ଷମତୋର ସଧୁୋର। 

ଭବିର୍ୟତଫର ଅନୟ ଫ୍ରୋକ୍ ଫରୋଗୀଙୁ୍କ ସୋହୋର୍ଯୟ କରିପୋରିବୋ ଅନୁସନ୍ଧୋନଫର ଅିଂଶଦୋନ। 

ସମ୍ଭୋବୟ ଝୁଞ୍ଜ: 

ଫେପିିଂଫର ସୋଧୋରଣ ଚମଷ ଜ୍ୱୋଳୋ କିମ୍ବୋ ଅସବୁିଧୋ। 

ଭିଫେସନ୍ ଦ୍ୱୋରୋ ସୋବଷସୋଧୋରଣ ଦୁୁଃଖ୍ ଅନୁଭବ। 

ସମସ୍ତ ପ୍ରକି୍ରୟୋ ବିସୃ୍ତତ ଭୋବଫର ବୟୋଖ୍ୟୋ କରୋରି୍ଯବ ଏବିଂ ସରୁକ୍ଷୋ ଏବିଂ ସବୁିଧୋକୁ ସନିୁଶି୍ଚତ କରୋରି୍ଯବ। 

ଗପୁ୍ତତୋ: ସମସ୍ତ ବୟକି୍ତଗତ ଏବିଂ ଚିକିତ୍ସୋ ସମ୍ବନ୍ଧୀୟ ସଚୂନୋ ସିଂରକି୍ଷତ ରହିବ। ତଥ୍ୟ ଫକବଳ ଅନୁସନ୍ଧୋନ 

ପ୍ରଫୟୋଗଫର ବୟବହୃତ ଫହବ ଏବିଂ ପ୍ରକୋଶନଫର ଫଗୋପନୀୟ ରହିବ। 

ଫସୈଚ୍ଛିକ ଅିଂଶଗ୍ରହଣ: ଆପଣଙ୍କର ଅିଂଶଗ୍ରହଣ ଫସୈଚ୍ଛିକ। ଆପଣ ଫର୍ଯଫକୌଣସି ସମୟଫର ଅିଂଶଗ୍ରହଣ 

ଛୋଡିପୋରିଫବ, ଫକୌଣସି କୋରଣ ଫଦବୋ ବୋ ଚିକିତ୍ସୋ ଫସବୋଫର ପ୍ରଭୋବ ପଡିବ ନୋହି।ଁ 
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ସମ୍ପକଷ ସଚୂନୋ: ଫ ୋନ୍: 6370921390 ଇଫମଲ୍: kabitakrishnamahanta768@gmail.com 

 

ଅିଂଶଗ୍ରହୀଣୋଙ୍କର ସଚୂନୋ ସହମତ ି

ଅିଂଶଗ୍ରହୀଣୋଙ୍କର ନୋମ: __________ ସହମତ ିସହି: __________ ତୋରିଖ୍: __________ 

ଅନୁସନ୍ଧୋନକୋରୀର ନୋମ: କବିତୋ କୃଷ୍ଣ ମହୋନ୍ତୋ, MPT 1st year, ABSMARI 

ମ ଁ ୁଉପଫରୋକ୍ତ ସଚୂନୋ ପଢଛିି (କିମ୍ବୋ ପଢି ଶଣୁୋର୍ଯୋଇଛି)। ଫମୋ ପ୍ରଶ୍ନଗଡିୁକର ସଠିକ୍ ଉତ୍ତର ମିଳିଛି। ଫମୋ 

ଅିଂଶଗ୍ରହଣ ଫସୈଚ୍ଛିକ ଏବିଂ ଫର୍ଯଫକୌଣସି ସମୟଫର ମ ଁ ୁଛୋଡିପୋରିବି। 

ସହି: __________ ତୋରିଖ୍: __________ 

                  

  

mailto:kabitakrishnamahanta768@gmail.com
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                                      ANNEXURE: III 

                                   EVALUATION SHEET 

Name:  

Age:  

Gender:  

Date Of 

Assessment: 

 

Date Of Onset:  

Affected Side:  

MMSE Score:  

MAS Score:  

FMA-UE Score:  

Brunnstrom Stage:  
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                                          ANNEXURE: IV 
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                                      ANNEXURE:V 

                           MODIFIED ASHWORTH SCALE 

 0: No increase in muscle tone  

 1: Slight increase in muscle tone, with a catch and release or minimal resistance at the 

end of the range of motion when an affected part(s) is moved in flexion or extension  

 1+: Slight increase in muscle tone, manifested as a catch, followed by minimal resistance 

through the remainder (less than half) of the range of motion  

 2: A marked increase in muscle tone throughout most of the range of motion, but affected 

part(s) are still easily moved  

 3: Considerable increase in muscle tone, passive movement difficult 

 4: Affected part(s) rigid in flexion or extension 
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                                             ANNEXURE: VI 

                      BRUNNSTROM STAGES OF RECOVERY 

Stage CHARECTERISTICS 

 

 

ARM                                                HAND 

1 Flaccidity: Inability to 

perform any  

movements 

No hand function 

2 Beginning development of  

spasticity; limb synergies or 

some  

of their components begin to  

appear as associated 

reactions 

Gross grasp beginning;  

minimal finger flexion  

possible. 

3 Spasticity increasing; 

synergy  

patterns or some of their  

components can be 

performed  

voluntarily 

Gross grasp, hook grasp  

possible; no release 

4 Spasticity declining; 

movement  

combinations deviating from  

synergies are now 

possible 

Gross grasp present; lateral  

prehension developing;  

small amount of finger  

extension and some thumb  

movement possible. 

 

5 

Synergies no longer 

dominant;  

more movement 

combinations  

deviating from synergies  

performed with greater 

ease. 

Palmar prehension,  

spherical and cylindrical  

grasp and release 

possible 

6 Spasticity absents except 

when  

performing rapid 

movements;  

isolated joint movements  

performed with ease. 

All types of prehension,  

individual finger motion  

and full range of voluntary  

extension possible 
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                                          ANNEXURE:VII 

                                          MMSE SCALE 
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                                           ANNEXURE: VIII                             

                                        MASTER CHART 

GROUP AGE/GENDER BRUNNSTROM 
STAGE  

                MAS SCORE 
 
 PRE                               POST 

            FMA-UE SCORE  
                                          
             PRE                  POST 

1 46/M 4 2 2 24 27 

1 59/M 2 2 2 27 30 

1 54/F 4 3 2 33 35 

1 50/M 2 2 2 21 25 

1 47/F 4 2 1 31 33 

1 60/F 4 3 2 34 36 

1 46/M 2 1 1 18 19 

1 58/M 2 2 2 19 21 

1 50/F 4 2 2 21 22 

1 50/M 3 3 2 27 28 

1 60/M 2 2 1 29 31 

1 43/F 3 2 2 25 29 

1 47/F 3 2 2 18 22 

1 42/M 3 2 2 27 31 

1 60/F 2 2 1 21 25 

2 41/F 3 3 1 34 41 

2 51/F 2 2 1 25 39 

2 45/M 3 2 2 21 33 

2 41/M 4 3 1 15 25 

2 60/M 4 2 1 15 27 

2 40/M 2 3 2 34 47 

2 51/F 4 2 1 27 35 

2 51/M 4 2 1 23 28 

2 56/M 3 3 1 17 22 

2 49/F 2 2 2 21 35 

2 55/F 3 2 1 20 28 

2 54/M 3 2 1 22 33 

2 54/M 3 3 1 23 29 

2 58/F 3 2 2 19 26 

2 51/F 3 2 1 15 20 
 

• KEY TO MASTERCHART –  

GROUP 1 – Control group, 

GROUP 2 – Experimental group  
FMA-UE- Ful Meyer Assessment Upper Extremity  
MAS – Modified Ashworth Scale 
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                                               ANNEXURE: IX 
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                                        ANNEXURE : X  

                                 ETHICAL CLEARANCE 
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                                    ANNEXURE:XI 

                           PLAGARISM AND AI DETECTION 
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