
www.ejbps.com        │        Vol 11, Issue 5, 2024.         │          ISO 9001:2015 Certified Journal        │ 
 

Sharma.                                                                          European Journal of Biomedical and Pharmaceutical Sciences 

  

 

 

234 

 

 

 

USABILITY AND EFFICACY OF VIRTUAL REALITY IN NEUROMOTOR 

REHABILITATION: A SYSTEMATIC REVIEW BASED ON PATIENT AND 

HEALTHCARE PROFESSIONAL PERSPECTIVES 
 

 

Nirvi Sharma* 
 

American Occupational Therapy Association (AOTA). 

 

 

 

 

 
Article Received on 20/03/2024                                Article Revised on 10/04/2024                                Article Accepted on 30/04/2024 

 
 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

A key component of the treatment and recovery of many 

neurological and musculoskeletal disorders is 

neuromotor rehabilitation. It includes a variety of 

therapeutic approaches intended to improve motor 

abilities, increase mobility, and improve the general 

quality of life for people suffering from neurological 

diseases, traumatic brain injury, multiple sclerosis, 

Parkinson's disease, musculoskeletal disorders, and other 

conditions. Conventional rehabilitation techniques have 

frequently involved a lot of work, repetition, and perhaps 

little patient involvement, which has decreased desire 

and possibly produced less than ideal results.
[1-6]

 

 

The incorporation of technology into rehabilitation 

procedures has brought up creative solutions to these 

problems. VR is one of these technologies that has 

attracted a lot of interest and recognition. Patients can 

have a more interesting and inspiring rehabilitation 

experience with VR's immersive and interactive 

environment, which can mimic real-world activities and 

circumstances. It makes it possible to tailor rehabilitation 

exercises to the specific demands of each patient, which 

may improve the effectiveness and efficiency of the 

rehabilitation process.
[7-10]

 

 

Numerous studies have examined the usefulness and 

efficacy of VR in neuromotor therapy during the last 20 

years. This research has offered encouraging data on 

VR's potential advantages in boosting patient 

engagement, restoring motor capabilities, and improving 

rehabilitation outcomes. But there are still not enough 

thorough reviews that concentrate only on VR in 

neuromotor rehabilitation. This is especially true when it 

comes to the usefulness and effectiveness of VR from the 

viewpoints of patients and medical professionals.
[11-15]

 

 

Because of this, the purpose of this paper is to present a 

thorough examination of the effectiveness and usability 

of VR in neuromotor rehabilitation through a methodical 

evaluation of the body of existing material. Review 

highlights will include participant profiles, VR device 

types, intervention methods, and qualitative and 

quantitative usability assessments carried out in the 

included research. The review's conclusions are intended 

to advance knowledge of the possible advantages and 

drawbacks of VR in neuromotor rehabilitation and to 

guide future studies and clinical applications in this 

quickly developing field. 

 

MATERIAL AND METHODS  

To find pertinent research that assessed the usefulness 

and effectiveness of VR in neuromotor rehabilitation, a 

thorough systematic review was carried out. From the 

time of their creation until December 2021, the following 

electronic databases were thoroughly searched: PubMed, 

Medline, Scopus, Web of Science, CINAHL, and 

PsychINFO. The search approach included keywords and 

concepts from the medical topic headings (MeSH) with 

the terms "neuromotor rehabilitation," "virtual reality," 
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"usability," and "efficacy." To guarantee the 

identification of all pertinent studies, a rigorous and 

inclusive search approach was developed. The AI 

tool/LLM was used for grammar correction and 

statistical calculation. 

 

Research selection 

Researchers included studies that met specific criteria to 

ensure a focused analysis on VR in neuromotor 

rehabilitation. Included studies had to assess the 

usefulness and effectiveness of VR-based therapy for 

patients with neuromotor disorders. Additionally, the 

therapy had to be administered by medical specialists 

like physiatrists, occupational therapists, or 

physiotherapists. Studies were excluded if they were not 

published in English, lacked details on VR's usability or 

effectiveness in rehabilitation, or had a broader focus on 

non-VR technological therapies. 

 

Extraction of data 

A critical aspect of this research involved establishing 

clear criteria for selecting relevant studies. To ensure a 

focused analysis on virtual reality's (VR) role in 

neuromotor rehabilitation, the researchers implemented a 

two-pronged approach: inclusion criteria and exclusion 

criteria. 

 

Studies were meticulously chosen based on their 

relevance to VR-based therapies for neuromotor 

disorders. Included studies had to assess the usefulness 

and effectiveness of VR in this context. Additionally, the 

therapy itself had to be administered by qualified 

medical specialists – physiatrists, occupational therapists, 

or physiotherapists. This ensured the studies focused on 

established healthcare professionals implementing VR 

within their practice. 

 

The researchers also outlined clear reasons for excluding 

certain studies. Any research not published in English 

was automatically excluded to maintain consistency and 

facilitate clear communication within the research team. 

Furthermore, studies lacking sufficient details regarding 

VR's usability or effectiveness in neuromotor 

rehabilitation were also excluded. This ensured the 

analysis wouldn't be diluted by studies with unclear or 

incomplete data. Finally, research with a broader focus 

on therapies based on technologies other than VR were 

excluded. This maintained the study's laser focus on the 

specific potential of VR within the field of neuromotor 

rehabilitation. 

 

Following these established criteria, two independent 

reviewers embarked on the crucial task of data 

extraction. To guarantee accuracy and consistency, they 

utilized a standardized data collection form. This form 

likely outlined specific sections for capturing various 

aspects of each included study. In cases where the 

reviewers encountered disagreements, a collaborative 

approach was employed. Consensus was sought first, and 

if disagreements persisted, a third reviewer was 

consulted to provide a tie-breaking perspective. This 

meticulous approach ensured the integrity and reliability 

of the data extraction process. 

 

The data extracted from each included study 

encompassed a comprehensive range of information. The 

"Research Features" section captured details like the 

authors, publication year, and the specific research 

design employed (e.g., observational study or a 

randomized controlled trial). This provided crucial 

context for understanding the overall research landscape 

and the methodologies used. 

 

Moving on to "Participant Characteristics," the 

researchers meticulously documented the total number of 

participants involved in each study. Additionally, the 

participants' diagnoses were captured, encompassing a 

range of conditions like Parkinson's disease, multiple 

sclerosis, and stroke. This provided valuable insights into 

the specific patient populations targeted by VR-based 

neuromotor rehabilitation therapies. Finally, the setting 

of the treatment – unspecified, inpatient, or outpatient – 

was also documented. This offered a broader picture of 

how VR could potentially be integrated into various 

healthcare environments. 

 

The "VR Intervention Details" section delved deeper into 

the specifics of the VR therapy employed within each 

study. The type of VR device used was documented, 

categorized as fully immersive, semi-immersive, or non-

immersive. This provided insights into the level of 

immersion patients experienced during their VR 

rehabilitation sessions. Additionally, the duration of the 

intervention (in weeks), the number of sessions, and the 

length of each session (in minutes) were meticulously 

recorded. This detailed information allowed for a 

comprehensive understanding of the structure and time 

commitment associated with VR-based rehabilitation 

programs. 

 

Finally, the researchers focused on capturing valuable 

information related to "Usability and Efficacy 

Assessments." This section likely included user 

feedback, which provided direct insights into patients' 

experiences with VR therapy. Perceived benefits and 

limitations were also documented, offering valuable 

perspectives on the positive aspects and potential 

challenges associated with VR rehabilitation. 

Furthermore, the researchers extracted quantitative 

usability assessments, such as usability scales and user 

satisfaction scores. These numerical measures provided a 

more objective evaluation of VR's usability from a user-

centered perspective. Finally, qualitative usability 

evaluations were also extracted from the studies. This 

likely involved capturing detailed descriptions of user 

experiences, offering rich, in-depth insights beyond 

simple numerical scores. 

 

By employing this comprehensive and systematic 

approach to data extraction, the researchers ensured a 
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thorough analysis of VR's effectiveness and usability in 

the realm of neuromotor rehabilitation. This data would 

then be utilized to evaluate the potential of VR within 

this field and identify areas for future research and 

development. 

 

Information analysis 

The results from the listed research were compiled by 

data synthesis and analysis. The features of the included 

studies, participants, VR therapies, and usability and 

efficacy assessments were all compiled using descriptive 

statistics. To find recurring themes and patterns about the 

usefulness and effectiveness of VR in neuromotor 

rehabilitation, a meta-synthesis of the qualitative data 

was carried out. 

 

The Cochrane risk of bias tool for randomized controlled 

trials and the Joanna Briggs Institute (JBI) critical 

assessment checklist for other research designs were 

among the relevant methods used to evaluate the quality 

and risk of bias of the included studies. 

 

RESULTS 

Participant Features 

The systematic review identified 40 studies [figure 1] in 

total that satisfied the inclusion criteria.
[1-40]

 

Figure 1: PRISMA Flow chart. 

 

Stroke patients made up 69.2% of the participants, with 

musculoskeletal problems (18.5%) and multiple sclerosis 

(9.2%) following closely behind. The majority of 

participants (32.3%) underwent outpatient rehabilitation, 

while 29.2% underwent inpatient rehabilitation. A 

sizable portion (38.5%) did not obtain any clear 

definition. The majority of healthcare professionals 

participated in the studies (88.9%) were physiotherapists 

[Table 1]. 

Table 1: Main participants’ characteristics of the 

included studies. 

 

Features of VR Interventions 

While some research used completely immersive 

(15.0%) and semi-immersive (15.0%) VR systems, the 

bulk of studies (70.0%) used non-immersive VR 

systems. With an average of 11.4 sessions per 

participant, the VR therapies had an average duration of 

4.5 weeks. The sessions lasted 33.2 minutes on average 

[Table 2]. 

Table 2: Main characteristics of the technological 

devices and interventions of the included studies. 

 

Assessments of Usability and Efficacy 

VR equipment were widely thought to have strong 

usability, to encourage patient motivation and 

participation during therapy, and to give the possibility 

of individualized rehabilitation sessions. Participants did, 

however, draw attention to issues with VR systems' 

learnability and the mental work needed to operate them 

[Table 3]. 

Table 3: Summary of Usability and Efficacy Evaluations. 

DISCUSSION 

Innovative methods for improving the effectiveness and 

efficiency of rehabilitation programs have been 

presented by the incorporation of technology, especially 

VR, into neuromotor therapy. Based on a thorough 

examination of the body of research, the results of this 

systematic review offer insightful information about the 

usefulness and effectiveness of VR in neuromotor 

rehabilitation. 

 

Viral Reality's Usability in neuromotor rehabilitation 

The review's findings show that VR devices are often 

regarded as having good usability and are useful in 

encouraging patient motivation and involvement during 

treatment. This is in line with earlier research that has 

shown the potential advantages of VR in generating an 

immersive and dynamic environment that can mimic 

real-world activities and scenarios, giving patients a 

more interesting and inspiring rehabilitation 

experience.
[10,12,15,20]

  

 

Another important benefit of VR systems is the ability to 

personalize therapy sessions. VR enhances the 

personalization and efficacy of the rehabilitation process 

by enabling the customization of rehabilitation activities 

to meet the needs of individual patients. This is 

especially significant for neuromotor rehabilitation, 

where customized treatment regimens based on the 

unique requirements and capacities of every patient are 

essential to attaining the best possible results.
[9,11,19,26,37]

  

 

Obstacles and Restrictions 

Although VR has great promise for neuromotor 

rehabilitation, this review's findings also point out a 

number of drawbacks and restrictions. The learnability of 

VR systems has been cited as one of the primary issues. 

Studies that were included in the analysis mentioned that 

users had trouble getting the hang of VR systems, which 

could be a hindrance to the general acceptance and 

efficacy of VR-based rehabilitation 

initiatives.
[5,8,13,14,22,28]

 

 

Another restriction found with VR systems was the 

tremendous mental effort required to operate them. 

Patients with cognitive disabilities or communication 

disorders may find it very difficult to interact with and 

use VR systems, which could be especially troublesome. 

Moreover, older persons and patients with significant 

neurological impairments may experience higher fatigue 

and discomfort due to the physical and cognitive 

demands of utilizing VR systems.
[2,9,10,24,25,26]

  

 

Consequences for medical practice 

The review's conclusions have significant ramifications 

for both clinical practice and the incorporation of VR 

into neuromotor rehabilitation initiatives. The acceptance 

and utilization of VR systems in clinical settings is 

greatly aided by the involvement of healthcare 

professionals, especially physiotherapists. In order to 

improve healthcare workers' knowledge and abilities in 
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utilizing VR systems and to solve the difficulties related 

to learnability and usability, it is imperative that they 

receive proper training and assistance.
[4,26,32,37,39]

  

 

Additionally, the creation of VR systems that are easy to 

use and have interactive tutorials and intuitive interfaces 

may aid in lowering the learning curve and facilitating 

the successful application of VR in clinical practice. The 

usability and efficacy of VR-based rehabilitation 

programs may also be improved by customizing the VR 

experience to each patient's unique requirements and 

capabilities and by offering individualized guidance and 

assistance during the rehabilitation process.
[12,15,20,29,33,40]

  

 

Futures prospects 

Future studies should concentrate on resolving the issues 

and problems this analysis raised as well as creating 

plans to maximize VR's usefulness and effectiveness in 

neuromotor rehabilitation. In addition, the development 

and validation of standardized outcome measures and 

assessment tools specifically designed to evaluate the 

usability and effectiveness of VR in neuromotor 

rehabilitation are required in order to assess the long-

term effects of VR-based rehabilitation programs on 

motor functions, functional independence, and quality of 

life in patients with various neuromotor disorders. 

Longitudinal studies with larger sample sizes and 

rigorous research designs are required. This will make it 

easier to compare and synthesize the results from various 

investigations and allow for a more accurate and 

trustworthy evaluation of the results. 

 

CONCLUSION  

VR shows promise for neuromotor rehabilitation, 

boosting motivation and personalizing therapy. However, 

challenges exist, such as system complexity and mental 

effort required. Tailoring VR experiences and training 

healthcare professionals are crucial for maximizing VR's 

effectiveness and improving patient outcomes. Future 

research should focus on overcoming these limitations to 

fully harness VR's potential.  
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