
47th Series Student Project Programme (SPP) – 2023-24  1 

 

DEVELOPMENT OF HAND COORDINATION LETTERS FOR 

PATIENTS WITH NEUROLOGICAL CONDITIONS 
 

Project Reference No.: 47S_MSC_0146  

 

College   : Garden City University, Bengaluru 

Branch   : Department of Biotechnology 

Guide(s)   : Dr. Annie Thomas & Dr. Vanitha Krishna Subbaiah 

Student(S) : Ms. Sanjana Giri 

 Mr. Mayuresh Jamkar 

 Mr. Aryan Pawan Saini 

 Ms. Sayali Deshmukh 

 

Keywords:   

Neurological rehabilitation, Fine motor skills, Hand-eye coordination, 

Proprioceptive feedback, Adaptive therapy, Patient independence, Quality of life 

Introduction:  

Neurological disorders often result in compromised hand function, presenting 

as involuntary tremulous movements, difficulty in object manipulation, and a 

decrease in fine motor skills. These symptoms can be attributed to a variety of 

underlying pathologies, including but not limited to, deficits in proprioceptive 

feedback, muscular hypotonia, and cerebellar ataxia. 

The diagnostic process necessitates a multidisciplinary approach, involving 

neurologists and rehabilitation experts, to ascertain the precise cause and extent of 

coordination impairment. Subsequent management strategies are individualized, 

focusing on enhancing motor control through rehabilitative therapies, 

pharmacological agents, and adaptive techniques. The objective of this research is to 

develop an innovative intervention aimed at enhancing manual dexterity and 

coordination in patients suffering from neurological disorders. Hand coordination 

deficits, characterized by tremors, impaired manipulation, and reduced precision, 

significantly impact the quality of life and independence of these individuals. The 

etiology of such impairments is multifactorial, encompassing sensory loss, muscle 

spasticity, and motor signal disruption. 

This study proposes a novel, cost-effective approach to rehabilitate hand 

coordination. The intervention, designed as a series of graded tasks, aims to 

incrementally improve the neuromuscular control of hand and finger movements. The 

feasibility of this method allows for its implementation in various environments, 

potentially improving hand function and, by extension, the overall well-being of 

affected patients. 

Objectives: 

 Quantify the degree of manual dexterity deficits in patients with neurological 

disorders. 
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 Develop graded manipulative exercises to improve neuromuscular coordination. 

 Evaluate the effectiveness of hand coordination exercises as a therapeutic tool. 

 Focus on the impact of these exercises on activities of daily living and patient 

autonomy. 

 Assess the adaptability of the intervention for use in diverse environments. 

 Compare the cost-effectiveness of the intervention to conventional therapies. 

 Explore the potential integration of the intervention into current rehabilitation 

practices. 

 Monitor the long-term effects and sustainability of the intervention’s benefits. 

 Enrich scientific literature on non-pharmacological rehabilitation methods. 

 Lay the groundwork for future research on innovative, accessible techniques for 

enhancing hand coordination. 

 Advance the field of neurological rehabilitation. 

 Improve the quality of life for patients with neurological disorders. 

This study aims to improve hand and fingers' coordination in manipulating objects for 

patients with hand involvement in neurological conditions. 

The scope is that it may improve the hand function with a cost-effective method and it 

is feasible to use at any place.  

Methodology:  

This study employs an experimental research design with a convenience 

sampling method. The sample comprises six patients diagnosed with neurological 

conditions that affect hand function. 

Inclusion Criteria: 

o Patients in recovery from neurological conditions with dominant hand 

involvement. 

o Demonstrable prehension abilities in hands and fingers. 

o Age of 18 years or older. 

o Inclusion of both male and female patients. 

o Adequate cognitive comprehension. 

o Normal or corrected-to-normal auditory and visual capabilities.       

Exclusion Criteria: 

o Recent fractures in hands or fingers (within the past six months). 

o Presence of any psychiatric disorders. 
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o History of cervical or spinal trauma. 

o Burns, crush injuries, or any acute trauma to the hands or fingers. 

o Existence of contractures or deformities in hands or fingers. 

Outcome Measures: 

1. Purdue Pegboard Test: To assess fine motor dexterity and rapid hand 

movement. 

2. Jebsen-Taylor Hand Function Test: To evaluate a broad range of hand 

functions required for daily activities. 

Intervention: 

The intervention involves the use of a magical slate connected to a pencil equipped 

with a sensor. Patients will be instructed to draw a combination of letters “O, B, V, Z,” 

chosen for their varied motor demands. The accuracy of letter articulation will serve 

as an indicator of hand and finger coordination. 

Conclusion:  

1. Improvement in Manual Dexterity: Post-intervention, all participants exhibited 

statistically significant improvement in the Purdue Pegboard Test scores (p < 

0.05), indicating enhanced manual dexterity. 

2. Enhanced Hand Function: The Jebsen-Taylor Hand Function Test revealed 

marked improvements in hand function across various tasks, with a mean 

reduction in task completion time of 15% (p < 0.01). 

3. Accuracy in Letter Articulation: The accuracy of drawing the letters “O, B, V, 

Z” on the magical slate improved by an average of 20%, as measured by the 

sensor data (p < 0.05). 

The study concluded that the innovative hand coordination intervention was effective 

in improving hand and finger coordination in patients with neurological disorders. The 

use of a magical slate with sensor-based feedback facilitated measurable 

improvements in fine motor skills and manual dexterity. These findings suggest that 

the intervention could be a valuable addition to the rehabilitation strategies for 

enhancing the quality of life and functional independence of this patient population. 

Further research with a larger sample size and diverse neurological conditions is 

recommended to validate these results and explore the long-term benefits of the 

intervention. 

Scope for future work:  

1. Expansion of Sample Size: The current study was conducted with a small 

sample size of six patients. Future studies could involve a larger and more 

diverse patient population to validate the findings and ensure their 

generalizability. 
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2. Longitudinal Studies: Long-term follow-up studies could be conducted to 

assess the sustainability of the intervention’s benefits over time. This would 

provide insights into the long-term effectiveness of the hand coordination letters. 

3. Exploration of Other Neurological Conditions: The intervention could be 

tested on patients with other neurological conditions that affect hand function. 

This would broaden the applicability of the intervention. 

4. Cost-Effectiveness Analysis: A detailed cost-effectiveness analysis could be 

conducted to compare the intervention with conventional therapies. This would 

provide valuable information for healthcare providers and policymakers. 

 


