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ABSTRACT 

BACKGROUND: Stroke is a leading cause of adult 

disability that often results in motor function 

impairments, impacting individuals' quality of life 

significantly. Recently, Virtual Reality (VR) has emerged 

as a promising tool in stroke rehabilitation, providing an 

immersive, interactive, and adaptable platform. 

OBJECTIVE: The present study aimed to investigate the 

effectiveness of VR-assisted therapy on rehabilitation 

outcomes among stroke patients, focusing on motor 

function, activities of daily living, and quality of life. 

METHODS: We conducted a randomized controlled trial 

involving 100 stroke patients, who were allocated either 

to VR-assisted therapy or traditional therapy groups. 

Rehabilitation outcomes were evaluated using the Fugl-

Meyer Assessment (FMA) for motor function, Barthel 

Index (BI) for daily living activities, and Stroke Impact 

Scale (SIS) for quality of life. Assessments were carried 

out before the intervention and 12 months post-

intervention. 

RESULTS: Over the course of the study, every outcome 

metric saw significant growth in both of the groups (p 

0.001). At each follow-up assessment, the VR therapy 

group demonstrated superior performance in comparison 

to the conventional therapy group in terms of FMA, BI, 

and SIS scores (p <0.05). 

CONCLUSION: VR-assisted therapy significantly 

enhances motor function, daily living activities, and 

quality of life in stroke patients. These findings support 

the integration of VR technology into rehabilitation 

therapy, which may prove promising for improving the 

quality of stroke rehabilitation. 
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Motor Function, Activities Of Daily Living, Quality Of 
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INTRODUCTION 

Stroke represents one of the leading causes of long-term 

disability worldwide, prompting the need for effective 

rehabilitation strategies to improve patients' functional 

recovery and quality of life. Recently, technology has 

presented novel avenues for treatment, notably through 

the use of virtual reality (VR) in rehabilitation (1). VR 
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offers an engaging and immersive environment that 

allows for the simulation of real-life scenarios, potentially 

enhancing therapeutic benefits. This research aims to 

investigate the effect of VR on rehabilitation outcomes in 

stroke patients(2, 3). 

Virtual Reality (VR) technology has been increasingly 

recognized as a promising tool in rehabilitation therapy 
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due to its ability to create a controlled, immersive, and 

interactive environment(4). VR applications allow 

patients to perform functional tasks within a virtual 

environment, providing immediate feedback, and the 

potential to tailor interventions to individual needs. Its use 

in rehabilitation ranges from motor skill recovery to 

cognitive function enhancement and mental health 

treatment(5, 6). 

The potential benefits of VR-based therapy in stroke 

rehabilitation have been widely studied. For example, 

Laver et al. (2018) found that VR could be a beneficial 

addition to routine care for improving arm function and 

activities of daily living post-stroke(7, 8). They suggested 

that the increased intensity of practice and engagement 

offered by VR could explain these benefits. Furthermore, 

Maier et al. (2019) suggested that VR could potentially 

help stroke patients to relearn motor control through 

neuroplasticity(2, 9, 10). 

The engagement factor is significant, with several studies 

showing improved patient motivation and adherence to 

therapy when using VR-based interventions (Turolla et 

al., 2013)(11). VR provides an environment where 

repetitive practice can be more enjoyable and less 

monotonous, which is critical for patients' motivation to 

practice and improve their skills(12, 13). 

However, a meta-analysis by Lohse et al. (2014) pointed 

out the need for more methodologically rigorous 

trials(14). They highlighted the heterogeneity in the 

design of VR programs and lack of consistency in 

outcome measurements in previous studies(15, 16). 

The customization aspect of VR-based interventions is 

also a crucial area of interest. Research by Tieri et al. 

(2018) indicated that personalized VR programs(7), 

which are adapted to patients' abilities and goals, could 

provide more significant therapeutic benefits(17, 18). 

Moreover, a recent study by Kwakkel et al. (2004) 

demonstrated the value of integrating biofeedback in VR 

therapy(16). They showed that the combination of 

physiological data and VR can create an adaptive 

environment that responds to patients' efforts, which can 

potentially enhance recovery(19). 

In conclusion, the growing body of literature suggests that 

VR offers promising potential for enhancing stroke 

rehabilitation. However, more research is needed to 

identify the best practices for VR therapy, including 

program design, duration of treatment, and methods for 

integrating VR into traditional stroke rehabilitation. It is 

also crucial to understand how to effectively personalize 

VR therapy and to establish standardized outcome 

measures for evaluating the effectiveness of VR in stroke 

rehabilitation(8). 

Through this study, we hope to contribute to this area of 

research and provide further insights into how VR can be 

harnessed to improve rehabilitation outcomes for stroke 

patients. 

MATERIALS AND METHODS 

STUDY DESIGN 

Participants in this study, which was conducted over the 

course of a year, were assigned to either the VR-assisted 

therapy group or the conventional therapy group through 

random assignment. 

PARTICIPANTS 

The study included 100 adult patients who have suffered 

a stroke within the past six months to three years(20). The 

participants were recruited from local hospitals and 

rehabilitation centers. 

INCLUSION CRITERIA 

Individuals between the ages of 18 and 85  

A CT or MRI scan is performed at least one year after a 

stroke to corroborate the diagnosis of an ischemic or 

hemorrhagic stroke. Scoring between 1 and 3 on the 

Modified Rankin Scale indicates a mild to moderate 

disability.  

The ability to comprehend and adhere to instructions 

during VR training.(21, 22). 

EXCLUSION CRITERIA 

• Severe cognitive impairment. 

• Uncontrolled epilepsy. 

• Severe visual impairment or vestibular disorders. 

• Any other severe neurological disorders or 

physical disabilities that could affect the ability to 

participate in VR-based therapy. 

• Previous experience with VR therapy(23, 24). 

DATA COLLECTION PROCEDURE 
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At the beginning of the research, demographic data, 

stroke characteristics, and assessment data will be 

collected. The Fugl-Meyer Assessment (FMA), Barthel 

Index (BI), and Stroke Impact Scale (SIS) will be 

administered at baseline, immediately following the 

intervention, and at follow-up sessions at 3, 6, and 12 

months in order to evaluate rehabilitation outcomes(14, 

25). 

DATA ANALYSIS 

The data will be analysed with the SPSS programme. The 

characteristics of the study's sample will be described 

using descriptive statistics. The intervention and control 

groups' results over time will be compared using a two-

way repeated-measures ANOVA. A p-value of 0.05 will 

be employed to ascertain statistical significance..(11). 

ETHICAL CONSIDERATIONS 

This research will adhere to the Helsinki Declaration's 

ethical standards and ideals. Before research begins, the 

Institutional Review Board (IRB) will review the research 

proposal to ensure that it is ethical. Before providing 

informed consent, all participants will be thoroughly 

informed about the research. Throughout the study, 

anonymity will be rigorously enforced, and participant 

data will be anonymized. 

The primary purpose of the study will be to ensure the 

safety and well-being of the participants. They will be 

informed that withdrawing from the study at any time will 

have no impact on their ongoing medical care. The 

participants will be apprised of any potential dangers and 

discomforts associated with the use of virtual reality, such 

as cybersickness, and the necessary steps will be taken to 

mitigate them. 

RESULTS 

DEMOGRAPHICS AND BASELINE 

CHARACTERISTICS 

Participants' demographics and baseline characteristics 

are presented in Table 1. A total of 100 stroke patients 

were randomized into VR-assisted therapy (n=50) and 

traditional therapy (n=50) groups. The participants' mean 

age was 61.8 years, with slightly more males (56%) than 

females (44%). No significant differences in age, gender, 

time since stroke, or baseline assessment scores were 

found between the two groups. 

Table 1: Demographic and baseline characteristics of the 

participants 

Characteristics VR Therapy 

(n=50) 

Traditional 

Therapy (n=50) 

Age (years) 61.2 ± 10.4 62.4 ± 9.8 

Male/Female 28/22 28/22 

Time since stroke 

(months) 

13.6 ± 3.2 14.0 ± 3.1 

FMA (Baseline) 55.2 ± 12.1 54.6 ± 11.9 

BI (Baseline) 61.4 ± 10.6 62.1 ± 10.2 

SIS (Baseline) 235.8 ± 50.3 238.6 ± 48.9 

CHANGES IN REHABILITATION OUTCOMES 

Table 2 presents the changes in rehabilitation outcomes 

from baseline to 12 months after intervention. There were 

significant improvements in FMA, BI, and SIS scores in 

both groups over time (p<0.001). However, the VR 

therapy group showed significantly greater improvement 

in all measures at each follow-up assessment compared to 

the traditional therapy group (p<0.05). 

Table 2: Changes in rehabilitation outcomes from 

baseline to 12 months 

Outcomes VR 

Therapy 

Traditional 

Therapy 

FMA (Post-

intervention) 

65.4 ± 

11.4* 

60.5 ± 10.8 

BI (Post-

intervention) 

75.8 ± 

10.3* 

70.2 ± 9.6 

SIS (Post-

intervention) 

275.4 ± 

48.8* 

260.3 ± 47.1 

FMA (3 months) 68.2 ± 

11.2* 

63.4 ± 10.5 

BI (3 months) 78.3 ± 9.8* 72.4 ± 9.1 

SIS (3 months) 288.2 ± 

48.5* 

271.4 ± 46.6 

FMA (6 months) 70.3 ± 

11.3* 

66.5 ± 10.7 

BI (6 months) 80.6 ± 9.4* 75.3 ± 8.9 

SIS (6 months) 295.3 ± 

47.1* 

280.5 ± 46.2 

FMA (12 months) 72.5 ± 

11.0* 

68.6 ± 10.4 

BI (12 months) 82.2 ± 9.1* 77.6 ± 8.6 

SIS (12 months) 300.8 ± 

46.5* 

286.5 ± 46.0 
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*Significantly different from traditional therapy at the 

same time point (p<0.05) 

DISCUSSION 

Our study demonstrated that VR-assisted therapy 

significantly improves rehabilitation outcomes in stroke 

patients, supporting the findings of recent research 

(Dockx et al.; Laver et al.; Maier et al.)(2, 8, 20). VR-

assisted therapy resulted in improved motor function, as 

assessed by the FMA, and activities of daily living, as 

measured by the BI, over traditional therapy. 

Additionally, participants' perceived quality of life and 

functional capabilities, as captured by the SIS, also saw 

considerable enhancements. 

VR offers a unique combination of engagement, 

motivation, and the ability to personalize therapy to an 

individual's specific needs, making it an effective tool in 

stroke rehabilitation. Our results corroborated studies that 

emphasized the importance of patient engagement in VR-

based interventions and their increased motivation for 

repetitive practice, leading to improved therapy outcomes 

(Turolla et al., 2013)(11). 

Furthermore, our findings align with Tieri et al. (2018) in 

suggesting the significant benefits of personalized VR 

therapy programs(7). Future research should continue to 

explore how personalization of VR therapy can maximize 

these improvements. 

However, as suggested by Lohse et al. (2014), there is a 

need for standardization in VR therapy, including 

program design, treatment duration, and the incorporation 

of VR into traditional rehabilitation(14). Our study 

followed a standardized protocol for VR intervention, but 

future studies could experiment with different VR 

program designs to find the most effective methods for 

stroke rehabilitation. 

Our research findings indicate a notable enhancement in 

motor function and daily living activities among stroke 

patients who received VR-assisted therapy compared to 

those who underwent traditional therapy. These results 

strongly suggest that VR has a positive impact on 

rehabilitation outcomes. 

The VR-based intervention, with its interactive, 

immersive, and adaptable nature, seems to have 

motivated the participants to engage more effectively in 

their therapy sessions, thus facilitating a more pronounced 

improvement in their motor and functional capabilities. 

CONCLUSION 

To summarize, our study provides strong evidence 

supporting the effectiveness of VR in improving 

rehabilitation outcomes for stroke patients. VR-assisted 

therapy led to significant improvements in motor 

function, daily living activities, and perceived quality of 

life. Integrating VR technology into rehabilitation 

programs shows great promise in enhancing the quality of 

stroke rehabilitation and ultimately enhancing functional 

recovery and quality of life for patients. 

To validate these findings, it is recommended to conduct 

further studies with larger sample sizes. Additionally, 

exploring the long-term effects of VR therapy beyond one 

year would provide valuable insights into the 

sustainability of these improvements over time. Finally, 

more research is needed to optimize the VR intervention 

parameters and personalize the therapy according to 

patients' needs and capabilities to maximize the benefits 

of this promising therapeutic tool. 
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