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Abstract: Stroke remains one of the leading causes of long-term disability worldwide, frequently resulting in persistent upper limb motor 
impairments that significantly affect independence and quality of life. Conventional rehabilitation approaches, although beneficial, often 
yield limited recovery, particularly in chronic stroke survivors. In recent years, Graded Motor Imagery (GMI) has emerged as a promising 
neurorehabilitation approach grounded in principles of neuroplasticity and motor learning. GMI is a sequential intervention comprising 
laterality recognition, motor imagery, and mirror therapy, designed to activate cortical motor networks without physical movement. This 
review article critically examines the effectiveness of Graded Motor Imagery in promoting upper limb motor recovery among post-stroke 
patients. Evidence from randomized controlled trials, systematic reviews, and neurophysiological studies is synthesized to explore its 
impact on motor function, pain, cortical reorganization, and functional independence. The clinical implications for rehabilitation 
professionals and future research directions are also discussed. The findings suggest that GMI is an effective, low-cost, and patient-
centered intervention that can be integrated into stroke rehabilitation programs to optimize upper limb recovery. 
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Introduction 
Stroke is a major global health concern, contributing 
substantially to morbidity, mortality, and long-term disability. 
According to the World Health Organization, millions of 
individuals experience stroke annually, with a significant 
proportion surviving with residual neurological impairments. 
Among these, upper limb dysfunction is particularly 
prevalent, affecting nearly 70–80% of stroke survivors in the 
acute phase and persisting in many during the chronic stage. 
Impairments in arm and hand function limit activities of daily 
living, reduce participation in social roles, and negatively 
influence psychological well-being. 
Despite advances in medical management and rehabilitation, 
restoration of upper limb function remains a challenging 
aspect of stroke recovery. Traditional therapeutic 
approaches, such as task-oriented training, constraint-
induced movement therapy, and neuromuscular facilitation 
techniques, rely heavily on repetitive physical practice. 

However, many patients are unable to actively participate in 
such interventions due to severe motor deficits, pain, fatigue, 
or spasticity. This has prompted the exploration of alternative 
strategies that engage the motor system without requiring 
overt movement. 
Graded Motor Imagery has gained increasing attention as a 
novel rehabilitation approach that targets cortical 
reorganization through cognitive and perceptual training. 
Originally developed for chronic pain conditions, GMI has 
been adapted for neurological rehabilitation, particularly 
stroke. By progressively activating motor networks through 
mental and visual stimuli, GMI offers a unique avenue for 
promoting motor recovery even in patients with minimal 
voluntary movement. This review aims to provide a 
comprehensive overview of the effectiveness of GMI in 
enhancing upper limb motor recovery following stroke. 

 
Conceptual Framework of Graded Motor Imagery 

http://www.bijnr.in/


www.bijnr.in    YEAR: 2025          VOLUME: 2           ISSUE: 2           0766-3242 

 

Copyright©: BIJNR       July - December 2025     Issue 2    Volume: 2               96 

 

Graded Motor Imagery is based on the premise that motor 
function is closely linked to cortical representation and that 
damage to motor pathways following stroke disrupts this 
representation. Neuroimaging studies have demonstrated 
altered activity in motor and premotor cortices after stroke, 
contributing to impaired movement execution and motor 
planning. GMI seeks to restore these disrupted neural 
pathways through a structured, stepwise approach that 
gradually increases cortical engagement. 
The intervention is termed “graded” because it progresses 
from tasks requiring minimal motor cortical activation to those 
demanding higher levels of motor representation. This 
gradual progression reduces the risk of maladaptive plasticity 
and cognitive overload, making it suitable for patients across 
different stages of recovery. The three core components of 
GMI—laterality recognition, motor imagery, and mirror 
therapy—are designed to sequentially stimulate the motor 
cortex while minimizing physical effort. 

 
Components of Graded Motor Imagery 
Laterality Recognition 
Laterality recognition involves the ability to identify whether 
an image of a limb represents the left or right side of the body. 
This task activates premotor and parietal cortical areas 
associated with motor planning and body schema. In post-
stroke patients, laterality recognition is often impaired, 
reflecting disrupted cortical processing. 
Training typically involves viewing images of hands or arms 
in different positions and quickly identifying their laterality. 
Studies have shown that practicing laterality recognition 
improves reaction time and accuracy, indicating enhanced 
cortical processing. This component serves as the foundation 
of GMI, preparing the brain for more complex motor 
representations without eliciting physical movement. 
Motor Imagery 
Motor imagery refers to the mental rehearsal of a movement 
without actual execution. Functional neuroimaging has 
demonstrated that imagined movements activate neural 
networks similar to those involved in actual movement, 
including the primary motor cortex, supplementary motor 
area, and cerebellum. In stroke rehabilitation, motor imagery 

allows patients to practice movements that they may not yet 
be able to perform physically. 
During this stage of GMI, patients are guided to visualize 
specific upper limb movements, focusing on the sensation, 
timing, and coordination of the task. Repeated motor imagery 
practice has been associated with improvements in motor 
performance, increased cortical excitability, and enhanced 
motor learning. Importantly, motor imagery can be performed 
independently, increasing patient engagement and therapy 
intensity. 
Mirror Therapy 
Mirror therapy involves performing movements with the 
unaffected limb while viewing its reflection in a mirror placed 
along the midsagittal plane, creating the illusion that the 
affected limb is moving normally. This visual feedback 
stimulates mirror neurons and motor cortical areas 
associated with the affected limb. 
Mirror therapy has been widely studied in stroke rehabilitation 
and is known to improve motor function, reduce pain, and 
enhance cortical reorganization. Within the GMI framework, 
mirror therapy represents the final stage, requiring the 
highest level of motor cortical activation. Its inclusion 
completes the graded progression from cognitive to 
visuomotor engagement. 

 
Neurophysiological Basis of GMI in Stroke Recovery 
The effectiveness of Graded Motor Imagery is grounded in 
the principles of neuroplasticity, defined as the brain’s ability 
to reorganize structure and function in response to 
experience. Following stroke, spontaneous neuroplastic 
changes occur; however, these changes are often insufficient 
for complete functional recovery. Rehabilitation interventions 
aim to guide and enhance adaptive plasticity while minimizing 
maladaptive patterns. 
GMI facilitates neuroplasticity by repeatedly activating motor-
related cortical areas, strengthening synaptic connections, 
and promoting cortical re-mapping. Functional MRI and 
transcranial magnetic stimulation studies have demonstrated 
increased activation of ipsilesional motor cortices following 
GMI interventions. Additionally, GMI has been shown to 
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reduce interhemispheric inhibition, a common phenomenon 
in stroke that limits motor recovery of the affected limb. 

 
Effectiveness of GMI on Upper Limb Motor Recovery 
Multiple studies have investigated the impact of Graded 
Motor Imagery on upper limb motor outcomes in post-stroke 
patients. Evidence suggests that GMI leads to significant 
improvements in motor function, dexterity, and functional use 
of the affected arm. 
Randomized controlled trials have reported improvements in 
standardized outcome measures such as the Fugl-Meyer 
Assessment for Upper Extremity, Action Research Arm Test, 
and Motor Activity Log following GMI interventions. These 
improvements have been observed in both subacute and 
chronic stroke populations, indicating the broad applicability 
of GMI across recovery phases. 
Systematic reviews and meta-analyses further support the 
effectiveness of GMI, demonstrating moderate to large effect 
sizes for upper limb motor recovery when compared to 
conventional therapy alone. Importantly, GMI appears to be 
most effective when integrated as an adjunct to traditional 
rehabilitation rather than as a standalone intervention. 

 
Impact on Functional Independence and Quality of Life 
Beyond motor impairment, stroke rehabilitation aims to 
improve functional independence and participation in daily 
activities. Studies have shown that improvements in upper 
limb motor function following GMI translate into better 
performance of self-care tasks, enhanced confidence, and 
increased use of the affected limb in real-life situations. 
Patients undergoing GMI have reported reduced frustration, 
improved motivation, and greater engagement in 
rehabilitation. The cognitive nature of GMI empowers 
patients to take an active role in their recovery, which is 
particularly valuable in long-term rehabilitation settings. 
Improvements in quality of life measures further highlight the 
holistic benefits of this approach. 

 
Clinical Implications for Rehabilitation Practice 
Graded Motor Imagery offers several practical advantages 
for stroke rehabilitation. It is cost-effective, requires minimal 

equipment, and can be delivered in various settings, 
including hospitals, outpatient clinics, and home-based 
programs. GMI is especially beneficial for patients with 
severe motor impairments who are unable to participate in 
intensive physical training. 
Rehabilitation professionals, including physiotherapists, 
occupational therapists, and nurses, play a crucial role in 
implementing GMI protocols. Proper patient education, 
individualized progression, and consistent practice are 
essential for optimal outcomes. Incorporating GMI into 
multidisciplinary rehabilitation programs can enhance 
therapy intensity and promote patient-centered care. 

 
Challenges and Limitations 
Despite its demonstrated benefits, GMI is not without 
limitations. Variability in intervention protocols, duration, and 
outcome measures across studies makes direct comparison 
challenging. Additionally, cognitive deficits, aphasia, or 
impaired attention may limit some patients’ ability to engage 
effectively in GMI. 
Adherence to motor imagery practice can also be 
challenging, as it requires sustained concentration and 
motivation. Future research should focus on standardizing 
GMI protocols, identifying patient characteristics associated 
with optimal response, and exploring the long-term effects of 
this intervention. 

 
Future Directions and Research Implications 
Emerging technologies, such as virtual reality and mobile 
applications, offer new opportunities to enhance the delivery 
and engagement of GMI interventions. Combining GMI with 
non-invasive brain stimulation techniques, such as 
transcranial direct current stimulation, may further augment 
neuroplastic changes and motor recovery. 
Future studies should emphasize large-scale randomized 
trials, longitudinal follow-up, and exploration of neural 
mechanisms underlying recovery. Understanding the role of 
GMI in different stroke subtypes and severity levels will aid in 
tailoring individualized rehabilitation strategies. 

 
Conclusion 
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Graded Motor Imagery represents a scientifically grounded, 
clinically feasible, and effective intervention for enhancing 
upper limb motor recovery in post-stroke patients. By 
harnessing the principles of neuroplasticity and engaging 
motor networks through cognitive and visual strategies, GMI 
offers a valuable adjunct to conventional rehabilitation 
approaches. The growing body of evidence supports its role 
in improving motor function, functional independence, and 
quality of life among stroke survivors. Integrating GMI into 
routine stroke rehabilitation has the potential to optimize 
recovery outcomes and address the persistent challenge of 
upper limb dysfunction following stroke. 
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