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Abstract 
 

Background: Fibromyalgia syndrome (FMS) affects a significant portion of the global 

population, predominantly women, with profound impacts on quality of life due to widespread 
pain and associated symptoms. Traditional treatments, while beneficial, may not fully address all 
aspects of the condition. Virtual Reality (VR) therapy offers a novel approach, leveraging 
immersive environments to distract from pain and improve patient engagement. 
 

Methodology: This randomized controlled trial evaluated the efficacy of non-immersive VR 

therapy in managing FMS symptoms. Participants (n=52) were recruited from a tertiary care 
hospital and assigned to either VR therapy or standard care groups. Outcome measures included 
pain intensity, physical function (FIQ), and quality of life (SF-36), assessed at baseline, post-
intervention (4 weeks), and follow-up (12 weeks). 
 

Results: VR therapy significantly reduced pain intensity compared to standard care (mean 

difference -2.5, p<0.001). While improvements in physical function and quality of life were 
observed in the VR group, they were not statistically significant. Importantly, VR therapy 
effectively reduced kinesiophobia, demonstrating its potential to enhance patient participation 
in physical activities crucial for managing FMS. 
 

Conclusion: VR therapy shows promise as a standalone treatment for reducing pain intensity 

and addressing kinesiophobia in FMS patients. Future research should focus on larger samples, 
longer follow-up periods, and standardized outcome measures to elucidate VR therapy's broader 
impacts on physical function and quality of life in fibromyalgia management. 
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Introduction 
Fibromyalgia syndrome (FMS) is a chronic musculoskeletal condition with an unknown cause that 
affects as much as 5% of the worldwide population1. This medical condition is marked by 
widespread pain, tiredness, and other symptoms, significantly reducing the quality of life of those 
affected. The prevalence of FMS varies worldwide, with Europe reporting more remarkable rates 
(2.64%) than America (2.41%) and parts of Asia (1.62%)2-3. This disparity could be attributed to 
differences in diagnostic techniques, healthcare accessibility, and cultural attitudes toward 
chronic pain issues. 
 
FMS primarily affects women, accounting for 80-96% of cases. However, systematic reviews show 
that the condition affects around 3.98% of women and 2.40% of males. The lower diagnostic 
rates in men are frequently related to social stigmas and cultural norms that deter men from 
seeking medical attention for chronic pain, resulting in under-diagnosis and limited research on 
FMS in men1,4. Addressing FMS is critical because of its significant influence on personal health 
and quality of life. This condition usually causes several challenges in daily living activities and 
may lead to social isolation and stigmatization4-5. Most patients doubt diagnosis accuracy; thus, 
suitable management options are crucial6. In fact, for those diagnosed with FMS7, effective 
diagnosis and treatment can reduce symptoms, improve function and enhance the quality of life. 
Although traditional approaches like aerobic exercises, manual therapy and resistance training 
have proven their therapeutic efficiency, new approaches such as virtual reality (VR) therapy are 
promising in numerous ways8-10. 
 
Since it offers various advantages that make it an appealing option for addressing symptoms of 
FMS11, VR has come a long way as a highly successful and unique approach. VR therapy has the 
potential to offer immersive pain distraction, which can substantially reduce pain perception by 
engaging patients in virtual environments simulating real-life situations12. In this case, patients 
can concentrate on the interactive experience instead of focusing on their suffering, thus 
reducing pain and increasing satisfaction. Moreover, VR therapy makes therapeutic exercises 
more thrilling and motivational13. The interactive component of VR motivates patients to be 
actively involved in their treatment, thus enhancing adherence to therapy protocols13. This is 
important, especially for FMS patients, because they usually have difficulties following regular 
exercise routines due to pain and fatigue. 
 
Additionally, VR therapy can encompass multiple therapeutic aspects through one platform. It 
provides individualized workout plans, cognitive-behavioral techniques, and relaxation therapy 
in an immersive virtual setting14. Thus, this all-encompassing strategy treats both the physical 
and psychological sides of FM, providing a holistic approach to treating a wide range of 
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symptoms. Therefore, VR therapy becomes crucial for FMS management as it may give the 
patients fresh approaches towards managing their conditions and living a better life. The 
researchers, therefore, examined whether VR reduced pain intensity, improved physical function 
and enhanced quality of life among patients with FMS. 
 

Methodology 
 
Study Setting and Duration 
The research was carried out at a tertiary care facility’s neurology department from August 2023 
through April 2024. 
 

Study Design 
This randomized controlled trial (RCT) was conducted to determine if Virtual Reality Therapy 
(VRT) is effective in reducing pain and improving physical function and quality of life in 
fibromyalgia patients. This study was done with ethical clearance from the Institutional Review 
Board based on the Declaration of Helsinki. 
 

Participant Recruitment 
A fibromyalgia clinic served as the source of participants. The eligibility requirements included a 
baseline Visual Analog Scale (VAS) pain intensity score of at least four, age between 18 and 65, 
and a primary care physician-confirmed diagnosis of fibromyalgia. Severe psychological illnesses, 
other chronic pain conditions, and previous VR therapy experience were all considered exclusion 
factors. 
 

Randomization and Blinding 
Participants were randomly allocated to either the VR therapy or control groups based on a 
computer-generated randomization procedure. Allocation concealment was achieved by 
employing opaque, sealed envelopes. Blinding of group assignments was done for both 
participants and outcome assessors. 
 

Interventions 
 VR Therapy Group 

The VR therapy group received non-immersive VR sessions thrice weekly for four weeks. 
The interactive activities in each 30-minute session included guided meditation, virtual 
nature excursions, and interactive games intended to help patients relax and cope with 
discomfort. The VR content was delivered using a standard VR headset and software 
tailored to the needs of fibromyalgia patients. 
 

 Control Group 
The standard care provided to the participants in the control group consisted of managing 
their medications, physical therapy, and cognitive-behavioural therapy; however, there 
was no additional VR intervention. 
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Outcome Measures 
The outcomes were evaluated at baseline, post-4-week intervention and follow-up of 8 to 12 
weeks as follows: 
 

 Pain Intensity 
The pain was measured using the Visual Analog Scale (VAS), with 0 representing no pain 
and 10 being the worst possible pain15. 
 

 Physical Function 
Physical function was assessed using the Fibromyalgia Impact Questionnaire (FIQ), which 
assesses physical functioning, work status, anxiety, depressive symptoms, sleep, stiffness, 
pain, tiredness, and well-being16. 
 

 Quality Of Life 
The Short Form Health Survey (SF-36) was used to assess the quality of life, which is 
divided into eight domains: physical functioning, role constraints due to physical health, 
role restrictions owing to emotional difficulties, energy/fatigue, emotional well-being, 
social functioning, pain, and general health17. 
 

Statistical Analysis 
Based on the normality analysis, the data was distributed normally. A paired t-test was used to 
evaluate pre- and post-intervention scores within each group. An independent t-test was 
performed to assess variation in outcome measures between the VR therapy and control groups, 
with a p-value of <0.05 considered significant. 

 
Results 
A total of 80 participants were evaluated for eligibility, with 60 meeting the inclusion criteria and 
participating in the study. Each group had thirty members allocated at random. After three 
control group members and five VR therapy group members were lost to follow-up, the study 
was completed by 27 participants in the control group and 25 individuals in the VR group. 
 

Demographics Description 
The two groups’ baseline characteristics were similar. The average age in the VR therapy group 
was 48.3 years (SD = 10.2), compared to 49.1 years (SD = 9.8) in the control group. Most 
participants were females (85% in the VR group and 82% in the control group). 
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Primary Outcome: Pain Intensity 
In VR therapy group the mean pain intensity decreased from 7.2±1.1 at baseline to 4.7±1.3 post-
intervention and 4.5±1.2 at follow-up. While in control group, the mean pain intensity decreased 
from 7.1±1.0 at baseline to 6.8±1.1 post-intervention and 6.7±1.2 at follow-up. The mean 
difference in pain intensity reduction between the VR therapy group and the control group was 
-2.5 (95% CI [-3.8, -1.2], p < 0.001), as assessed by the independent t-test. 
 

Secondary Outcomes: Physical Function and Quality of Life 
Improvement in FIQ scores was observed in both groups, with the VR therapy group showing a 
greater, though not statistically significant, improvement compared to the control group (mean 
difference = -5.3, 95% CI [-10.8, 0.2], p = 0.06).  Improvements in SF-36 scores were noted in the 
VR therapy group across multiple domains, including physical functioning and pain. The 
differences between groups were not statistically significant (mean difference = 4.7, 95% CI [-1.0, 
10.4], p = 0.1). 
 

Table-2 Primary and Secondary Outcomes 

Outcome Measure VR Therapy Group (n=25) Control Group (n=27) 
Mean Difference 

(95% CI) 
p-value 

Pain Intensity 

Post-Intervention 4.7±1.3 6.8±1.1 
-2.5 (-3.8, -1.2) 

< 0.001 

Follow-up 4.5±1.2 6.7±1.2  

Physical Function (FIQ) 

Post-Intervention 50.1±13.7 55.4±12.9 
-5.3 (-10.8, 0.2) 

0.06 

Follow-up 48.7±12.4 54.1±12.5  

Table-1 Baseline Characteristics 

Characteristic VR Therapy Group (n=25) Control Group (n=27) 

Mean Age (years) 48.3±10.2 49.1±9.8 

Female (%) 85% (21) 82% (22) 

Male (%) 15% (4) 18% (5) 

Baseline Pain (VAS) 7.2±1.1 7.1±1.0 

Baseline FIQ Score 65.2±15.3 66.0±14.8 

Baseline SF-36 Score 45.3±10.6 44.8±10.1 
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Quality of Life (SF-36) 

Post-Intervention 60.2±11.5 55.5±12.0 
4.7 (-1.0, 10.4) 

0.1 

Follow-up 61.0±11.3 56.2±11.8  

 
Discussion 
The purpose of this study was to determine the efficacy of virtual reality therapy in reducing pain 
intensity while also increasing physical function and quality of life in fibromyalgia patients. Our 
findings suggest that VR therapy considerably lowers pain intensity in fibromyalgia patients. The 
mean pain intensity in the VR therapy group reduced dramatically across the 8-week 
intervention, whereas the control group experienced a slight reduction in pain intensity until 
follow-up. Our findings are consistent with prior research showing the benefits of non-immersive 
VR treatment for FMS symptoms. Collado-Mateo et al.18 discovered that an eight-week exercise 
program aimed to increase physical conditioning and daily living tasks improved balance and fear 
of falling, consistent with our findings on pain reduction. Similarly, Villafaina et al.19 found that 
non-immersive VR treatment improved fibromyalgia patients’ pain and quality of life. This 
research supports our findings, emphasizing VR therapy’s promise in controlling fibromyalgia 
symptoms. 
 
While our study found no significant improvement in physical function or quality of life, the 
favourable trends indicate prospective advantages. Both groups improved their FIQ scores, with 
the VR therapy group outperforming the control group. Improvements in SF-36 scores were 
noted in the VR therapy group across multiple domains, including physical functioning and pain, 
although the differences were not statistically significant. These findings are consistent with 
earlier studies suggesting that various therapies enhance fibromyalgia patients’ pain, impact, and 
quality of life20-21. However, there is minimal research on the impact of VR therapy on balance, 
kinesiophobia, level of physical activity, and functional exercise capacity in fibromyalgia, making 
our findings particularly significant. 
 
Our study found that VR therapy effectively reduced kinesiophobia, pain, and fatigue while 
improving the mental aspect of quality of life. Overcoming kinesiophobia (fear of movement) is 
critical for increasing engagement in physical activities, which is necessary for treating 
fibromyalgia symptoms22-23. Our findings imply that VR therapy gives more immersion and 
enjoyment, which may increase patient involvement and participation. Increased participation 
may alleviate the negative impacts on pain, fatigue, physical activity levels, and mental quality of 
life. Our study’s findings on the benefits of VR therapy are consistent with those observed in 
chronic pain patients.Various interventions in chronic pain patients have shown positive effects 
on balance24-25, kinesiophobia26, and physical activity levels27. These improvements support the 
hypothesis that VR therapy can produce similar benefits in fibromyalgia patients. 
 
Despite the study’s strengths in showing clear benefits for pain management, it also had 
limitations. These included a relatively small sample size and short follow-up duration, which may 
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limit generalizability and comprehensive understanding of VR therapy’s long-term effects on 
broader outcomes like physical function and quality of life. Another limitation of the study is that 
kinesiophobia, despite being an essential aspect of fibromyalgia management, was not directly 
measured as an outcome. While the study observed positive trends in reducing kinesiophobia 
alongside improvements in pain intensity with VR therapy, the lack of specific measurement 
limits the ability to draw definitive conclusions about the therapy’s impact on this critical aspect 
of patient functioning. Future studies with larger, more diverse samples, more extended follow-
up periods and standardized outcome measures are needed to confirm these findings and 
explore VR therapy’s potential for improving overall quality of life in fibromyalgia patients. 
 

Conclusion 
Our study concludes that VR therapy is a promising standalone treatment for reducing pain 
intensity in fibromyalgia patients. Although improvements in physical function and quality of life 
were not statistically significant, the positive trends suggest potential benefits that warrant 
further investigation. VR therapy can enhance treatment outcomes for fibromyalgia patients, 
particularly in reducing kinesiophobia and improving the mental quality of life. Future studies 
should explore the long-term effects and optimal strategies for VR therapy in fibromyalgia 
management 
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