
 
Volume 3, Issue 8, 2025 
                                                                                             ISSN: (e) 3007-1607 (p) 3007-1593 

http://fmhr.org                                       | Hassan et al., 2025 | Page 1078 

 
ADVANCES IN NEUROMUSCULAR REHABILITATION STRATEGIES FOR 

STROKE SURVIVORS: A NARRATIVE REVIEW 
 

Iram Hassan*1, Umera Iftikhar2, Faryal Baseerat Dar3, Aima Mushtaq4, Ahsan Hanif5 
Samara Shaukat6 

 
*1,4Student Superior University, Lahore 

2Assistant Professor Superior University, Lahore 
3 Student Afro Asian Institute 

5,6
 Lecturer Superior University, Lahore 

 
*1hassaniramm808@gmail.com, 2umera.iftikhar@superior.edu.pk, 3faryalbaseerat@gmail.com, 
4aimamushtaq52@gamil.com, 5ahsanhanif501@gmail.com, 6samara.shaukat@superior.edu.pk 

 
DOI: https://doi.org/10.5281/zenodo.17491003  

 Abstract 
Objectives 
This narrative review seeks to consolidate existing global research on 
neuromuscular rehabilitation strategies for stroke survivors, emphasizing 
therapeutic advancements, specific clinical populations, and the impact of these 
interventions on functional outcomes and healthcare service provision. 
Data Sources 
A search was conducted in electronic databases such as PubMed, Cochrane 
Library, PEDro, MEDLINE, and CINAHL for pertinent articles published 
between 2000 and 2023. 
Review Methods 
Research articles were selected based on their significance to neuromuscular 
rehabilitation following a stroke and their publication in peer-reviewed journals. 
A content analysis was conducted on randomized controlled trials (RCTs), 
systematic reviews, and observational studies published in English to identify 
essential findings concerning intervention strategies, target populations, and 
healthcare outcomes. 
Results 
A total of sixteen studies fulfilled the inclusion criteria. Commonly employed 
neuromuscular interventions in adult stroke populations included neuromuscular 
electrical stimulation (NMES), robotic-assisted therapy, task-specific training, 
and sensorimotor integration. The reported advantages encompassed enhanced 
motor control, improved functional mobility, and increased patient satisfaction. 
Nevertheless, the variability in methodologies restricted the generalizability of the 
findings. 
Conclusions 
Neuromuscular rehabilitation shows considerable potential in improving motor 
recovery after a stroke, especially in adults experiencing hemiparesis. However, it 
is essential to conduct future high-quality research to develop standardized, 
evidence-based protocols. 
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INTRODUCTION
Stroke ranks among the primary contributors to long-
term disability globally, frequently leading to 
neuromuscular impairments such as hemiplegia, 
spasticity, and coordination difficulties (1). 
Neuromuscular rehabilitation seeks to promote 
motor recovery by employing methods that focus on 
enhancing neural plasticity and reconditioning 
muscles (2). 
Physiotherapists play a key role in stroke management, 
employing evidence-based interventions that leverage 
the principles of neuroplasticity and motor learning 
(3). Recent innovations such as robotic therapy, 
NMES, and task-specific training have expanded the 
scope and impact of rehabilitation in stroke survivors 
(4). 
 
Identification of Literature 
A comprehensive literature review was performed 
utilizing the keywords: 'stroke,' 'neuromuscular 
rehabilitation,' 'robotic therapy,' 'task-specific 
training,' 'electrical stimulation,' and 'sensorimotor 
integration.' Research articles published from 2000 
to 2023 were sourced from databases including 
PubMed, PEDro, Cochrane, CINAHL, and 
MEDLINE. 
 
Inclusion criteria: 
 Neuromuscular impairments associated with 
stroke.  
 Utilization of physiotherapy-driven 
neuromuscular interventions.  
 Full-text articles in English that have 
undergone peer review.  
 
The articles were evaluated using the PEDro scale 
and CASP assessment tools. 
 
Findings 
Patient Populations 
The majority of research focused on adults between 
the ages of 45 and 80 who have experienced chronic 
or subacute ischemic or hemorrhagic strokes (5). The 
presence of hemiparesis and compromised balance 
were common inclusion criteria (6). 
 
 
 

Clinical Conditions Managed 
Neuromuscular rehabilitation addresses deficiencies 
including:  
 Muscle weakness 
 Abnormal muscle tone (spasticity) 
 Impaired coordination 
 Reduced postural control and gait dysfunction 
(7). 
 
Interventions Used 
1. Neuromuscular Electrical Stimulation (NMES) 
Neuromuscular Electrical Stimulation uses electric 
currents to make paralyzed or weak muscles contract. 
This treatment helps improve muscle strength, 
increase the ability to control movement on your own, 
and stop muscles from shrinking in the affected limb 
after a stroke (8). NMES is often used for shoulder 
subluxation, where electric stimulation of the 
supraspinatus and posterior deltoid muscles helps 
decrease the severity of the subluxation and the pain 
that comes with it (9). It is also helpful for foot drop, 
helping to lift the foot properly while walking and 
making walking faster and safer. How it works is that 
NMES can make the brain more active, which helps 
the brain change and improve movement abilities. 
Usually, each treatment session lasts between 20 to 60 
minutes, and it is done 3 to 5 times a week, depending 
on how the patient feels and what their goals are (10). 
 
2. Task-Specific Training (TST) 
Task-specific training is a type of therapy that involves 
repeating useful activities to help someone become 
more independent in daily tasks. It is based on the 
idea that practicing specific skills over and over helps 
the brain adapt and improve. The method focuses on 
doing activities that have a clear purpose, repeating 
them regularly, and doing them in real-life situations 
to encourage the brain to reorganize itself  (11). TST 
has shown big improvements in how well someone 
can use their arm, reach for things, and move around, 
especially when used along with constraint-induced 
movement therapy for the affected arm. For walking 
recovery, TST includes doing walking exercises, 
climbing stairs, or moving around obstacles, which 
helps improve movement and balance. Studies show 
that TST works best when done a lot and regularly 
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over several weeks, with each person's plan changing 
based on how they are doing (12). 
 
3. Robotic-Assisted Therapy 
Robotic-assisted therapy uses machines to help move 
weak limbs, offering lots of repeated practice focused 
on specific tasks. Tools like Lokomat are used for 
walking recovery and Armeo for arm training, 
allowing patients to do many movements with 
accurate control and instant feedback (13). Clinical 
studies show that using robots in therapy helps people 
walk better, control their arms more effectively, and 
have more stamina, especially for those who had a 
stroke not too long ago. These robotic systems also let 
doctors measure how people move, which helps them 
track improvements and change the therapy as 
needed. When robot therapy is used along with 
regular treatments, it can lead to better results by 
supporting both movements that people do on their 
own and those that are helped by the robot (14). 
 
4. Sensorimotor Integration Therapy 
Sensorimotor Integration Therapy helps improve how 
the body senses and responds to movement. It works 
by strengthening the senses that help you know where 
your body is, how it feels, and your balance. For 
people who have had a stroke, problems with these 
senses can make it harder to move smoothly, stay 
balanced, and coordinate movements (15). 
Sensorimotor training usually involves activities that 
require carrying weight, balancing on uneven surfaces, 
and repeating movements that help the body 
understand where its parts are. This type of training 
helps the brain better connect what the senses feel 
with how the body moves. Studies show that these 
exercises can improve balance, lower the chance of 
falling, and make everyday tasks easier. Combining 
sensorimotor training with other types of training, 
like task-focused or robotic exercises, can help the 
brain adapt and lead to better overall results (16). 
 
Discussion 
Neuromuscular rehabilitation strategies provide 
various pathways to enhance functional recovery 
following a stroke. Research consistently shows that 
early, intensive, and task-oriented interventions result 
in improved motor outcomes (17). 
 

Electrical Stimulation: 
NMES has demonstrated significant advantages in 
alleviating spasticity and enhancing muscle strength 
when combined with functional training (18). 
 
Robotic Therapy: 
Robotic systems provide secure and scalable 
rehabilitation solutions. Although they demonstrate 
potential, their elevated costs and restricted 
accessibility hinder their widespread adoption (19). 
 
Task-Specific Training: 
Among the most well-supported methods, TST 
improves motor control by promoting neuroplastic 
alterations in injured regions of the brain (20). 
Although the results are favorable, variations in study 
design, sample sizes, and outcome measures restrict 
the capacity to apply findings universally across 
different populations. 
 
Limitations of Research 
Limitations of the reviewed studies include: 
 Limited sample sizes, diverse intervention 

protocols. 
 Brief follow-up periods. 
 Restricted application of objective 

neurophysiological outcome measures. 
 Language restrictions and exclusion of grey 

literature may have omitted relevant studies. 
 
Future Research Directions 
To strengthen the field, future studies should: 
 Implement extensive randomized controlled 

trials (RCTs) adhering to standardized 
protocols. 

  Include long-term follow-up to evaluate the 
sustainability of motor improvements. 

 Employ neuroimaging techniques to 
investigate the associated neural alterations 

 Assess the cost-effectiveness of conventional 
rehabilitation methods in comparison to 
technology-assisted approaches.  

 Investigate hybrid rehabilitation models that 
integrate home-based practices with tele-
rehabilitation technologies. 

Conclusion 
Neuromuscular rehabilitation has shown significant 
advantages in the recovery process following a stroke, 
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especially for adult survivors experiencing motor 
deficits. Techniques such as neuromuscular electrical 
stimulation (NMES), robotic-assisted therapy, and 
task-oriented training provide quantifiable 
enhancements in mobility, autonomy, and overall 
quality of life. Nonetheless, additional rigorous 
research is required to confirm and standardize these 
methods for wider application in clinical settings. 
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