
DOI: 10.55522/jhpo.V3I5.0090                                                    Year 2026 - Volume 3 - Issue 5                                                        ISSN NO: 3049 - 2637 

 

5 | P a g e           Journal of health physiotherapy and orthopaedics, September-October 2026, Volume 3 - Issue 5 

 
Review Article  

Effect of virtual reality-based interventions in the management of 

work-related musculoskeletal disorders among office workers: a 

narrative review 
 

Simranjit Kaur, Supreet Bindra, Pankajpreet Singh, Gurmanpreet Kaur*
 

 

Department of Physiotherapy, Sri Guru Granth Sahib World University, Fatehgarh Sahib, Punjab, India 
 

Corresponding author: Gurmanpreet Kaur,  physiogurmanpreet@gmail.com, Orcid Id: https://orcid.org/0009-0006-8 131-

5371  

© The author(s). This is an open access article distributed under the terms of the Creative Commons Attribution License 

(https://creativecommons.org/licenses/by-nc/4.0/). See https://ijtinnovation.com/reprints-and-permissions for full terms and conditions. 
 

Received - 12-07-2026, Revised - 18-09-2026, Accepted - 11-10-2026 (DD-MM-YYYY) 
 

 

ABSTRACT 
Office workers commonly have neck, back, and shoulder pain owing to poor posture and repetitive duties. They often result in pain, 

decreased mobility and poor work performance. Virtual reality (VR) based interventions have been developed as novel rehabilitation tools, offering 

immersive and interactive therapeutic environments. A narrative review was carried out through PubMed, ResearchGate and Google Scholar. 

Studies published from 2011 to 2025 were screened and 25 relevant studies that evaluated VR-based interventions for WMSDs among office 

workers were included. The VR based interventions were successful in reducing the pain and improving the functional outcomes in the reviewed 

studies. “VR has enhanced motivation and engagement in rehab programs with real-time feedback and interactive exercises. VR based 

rehabilitation can be used as an adjunct to conventional physiotherapy for the management of WMSDs among office workers. Higher quality 

RCTs are needed to standardise protocols and assess long-term efficacy.  
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INTRODUCTION 
Musculoskeletal disorders (MSDs) are among the most 

frequent work-related problems. MSDs concern the muscles, joints, 

tendons and nerves and can affect body regions like the neck, upper 

limbs and the back [1]. In addition, MSDs are also referred to as 

work-related musculoskeletal disorders (WMSDs), which are linked 

to occupational exposures such as repetitive motions, prolonged 

static postures, excessive workload and poor ergonomic practices 

and constitute a significant and growing global public health issue 

[2, 3]. Working conditions of office workers: Office workers who sit 

long hours and work in front of computers, often at poorly designed 

workstations and with little physical activity, are more likely to 

develop WMSDs. The neck, shoulders, lower back and upper limbs 

are the parts of the body most often affected [4]. WMSDs represent a 

major occupational health problem worldwide and are a major cause 

of absenteeism, decreased work productivity, long-term disability 

and increasing healthcare costs [5]. Previous studies have reported a 

high prevalence of WMSDs in office workers worldwide, with a 

prevalence rate ranging from 40% to 75%. However, other studies 

in developing countries have shown even higher rates [6, 7]. The most 

common conventional physiotherapy treatments used for the 

management of WMSDs include therapeutic exercise, posture 

correction, ergonomic training and manual therapy. These 

interventions are effective in reducing symptoms, but long-term 

adherence to rehabilitation programs is often difficult due to lack of 

motivation and the repetitive nature of traditional exercise protocols. 

Therefore, there is an increasing demand for novel rehabilitation 

modalities to increase patient engagement and compliance with 

treatment. Virtual Reality (VR) has emerged as a promising 

technology in rehabilitation. It is described as an interactive 

environment generated by computers that offers users immersion 

and the possibility of interacting with simulated objects in real time. 

VR in physiotherapy allows for task-oriented, repetitive and goal-

directed exercises with real-time auditory and visual feedback, 

thereby promoting motor learning and functional recovery [8].  

 Moreover, VR can decrease the perception of pain 

through distraction mechanisms and can increase the motivation of 
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patients through interactive and gamified therapeutic interventions 

[9]. Recent evidence suggests that VR based interventions can 

improve pain, mobility, posture, functional performance and 

adherence to rehabilitation programs in people with MSDs [10].  

Need for the review 
There is a growing interest in VR-assisted rehabilitation. 

However, the evidence of its effectiveness in managing WMSDs 

among office workers is fragmented. Therefore, the aim of the 

present narrative review is to assess the effectiveness of VR-based 

interventions in the management of WMSDs among office workers, 

focusing on pain reduction and improvements in functional 

outcomes such as posture, mobility and work performance. 

MATERIAL AND METHOD 
Study design   

The present study was conducted as a narrative review to 

assess the effectiveness of virtual reality (VR)-based interventions 

in the management of work-related musculoskeletal disorders 

among office workers. 

Data sources and search strategy 
The literature was searched in electronic databases, 

including PubMed, MEDLINE, ScienceDirect and Google Scholar. 

We used keywords relevant to the topic, such as “musculoskeletal 

disorders”, “virtual reality”, “interventions”, “work-related” and 

“office workers”. MeSH terms (Medical Subject Headings) were 

employed where appropriate to refine the search strategy further for 

each individual database. We also manually searched the reference 

lists of relevant articles for other eligible studies. 

Inclusion criteria  
Studies published in English in peer-reviewed journals. 

Studies published up to August 2025. 

Studies of office workers with work-related musculoskeletal 

disorders. 

Studies examining virtual reality interventions 

Studies reporting outcomes such as improvement in pain relief 

and/or functional improvement. 

Exclusion criteria 
Studies focusing on non-work-related musculoskeletal conditions. 

Studies on neurological diseases or post-surgery rehabilitation. 

Studies addressing other pain conditions such as burn injuries, 

phantom limb pain, spinal cord injury, or experimental pain. 

Articles not available in full text. 

Outcome measures  
The effectiveness of Virtual Reality (VR)-based 

interventions was evaluated in terms of improvement in pain 

intensity, mobility, posture and work performance in office workers 

with work-related musculoskeletal disorders. These outcomes were 

analysed to determine the overall impact of VR-based rehabilitation 

on reducing symptoms and enhancing functional and occupational 

outcomes.  

RESULTS
Table 1: Studies showing effectiveness of VR interventions in reducing pain intensity 

Author/ Year Aim of the Study Methodology Outcome measures Result Conclusion 

Hoffman et al., 

2011 

To evaluate 

immersive VR in 

reducing pain 

perception. 

Clinical trial using 

immersive VR during 

procedures. 

Pain intensity 

(Visual Analogue 

Scale (VAS), Pain 

Perception 

Assessment). 

Significant 

reduction in pain 

intensity. 

Immersive VR effectively 

reduces pain perception, 

supporting its role as a pain 

management tool. 

Pekyavas and 

Ergun, 2017 

To compare VR 

exercise with 

conventional therapy 

RCT with VR vs 

traditional exercises 

Pain intensity 

(Visual Analogue 

Scale (VAS). 

Greater pain 

reduction in VR 

group. 

VR-based exercises enhance 

pain reduction through 

engagement and active 

participation. 

Li et al., 2018 To assess VR in 

WMSDs management 

RCT 

comparing VR-based 

rehab with 

physiotherapy 

Pain intensity 

(VAS). 

Reduced pain 

intensity and 

improved 

adherence 

VR significantly reduces 

musculoskeletal pain while 

improving adherence, 

supporting its role as an 

adjunct therapy 

Matheves et al., 

2020 

To assess VR in low 

back pain 

rehabilitation 

RCT 

Comparing VR with 

conventional therapy 

Pain intensity 

(VAS). 

Reduced perceived 

pain and 

improved tolerance 

VR reduces pain and 

enhances tolerance to 

therapeutic exercises, 

improving rehabilitation 

 

Nambi et al., 2020 To evaluate VR in 

chronic low back pain 

Randomised clinical 

trial 

Pain intensity 

(VAS). 

Significant 

reduction in pain

 and 

disability. 

VR provides clinically 

meaningful pain reduction in 

chronic. 

 

Singh et al., 2025 To evaluate the 

effectiveness of VR 

in reducing 

musculoskeletal pain 

Case study/ 

clinical intervention 

Pain intensity 

(Constant-

Murley 

Score) 

(CMS). 

Significant 

reduction in pain 

intensity 

VR effectively reduce 

musculoskeletal pain. 

 

 

Table2: Studies evaluating VR interventions on functional outcomes 

Author/ 

Year 

Aim of the 

study 

Methodology Outcome Measures Results Conclusion 

Sisto et al., 

2014 

To improve 

posture using 

VR. 

Experimental 

study using VR-

based exercises. 

Posture (Posture assessment Scale, 

Posture assessment scale). 

Improved posture 

awareness and 

correction. 

VR enhances postural control 

through real-time feedback and 

Training. 

Kampling 

et al., 

2018 

To assess 

engagement in 

VR therapy 

Qualitative study Mobility Neck Disability Index 

(NDI); Work Performance– Work 

Productivity and Activity 

Impairment Questionnaire (WPAI). 

Increased Motivation 

and Participation 

VR improves mobility, 

adherence and patient 

engagement. 

Kim et al., 

2020 

To assess VR 

for posture 

RCT using VR 

exercises 

Posture (Posture assessment 

scale). 

Significantly improves 

posture 

VR effectively improves postural 

alignment and Stability 
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correction 

Stranick 

et al., 

2021 

To assess VR 

workplace 

exercise 

Experimental 

study 

Work Performance (Work 

Productivity and Activity 

Impairment Questionnaire (WPAI). 

Increased participation 

rates 

VR promotes engagement in 

workplace exercise programs 

Touloudi 

et al., 

2022 

To evaluate 

VR in office 

settings 

RCT Work Performance (Work 

Productivity and Activity 

Impairment Questionnaire (WPAI). 

High satisfaction and 

motivation 

VR is feasible and effective in 

workplace rehabilitation 

Putsa et 

al., 2022 

To assess 

risk factors 

of MSDs 

Cross-sectional 

study on 545 

Office workers 

Posture (Posture awareness 

scale). 

Significantly improves 

posture 

VR effectively improves posture 

Singh et 

al., 2025 

To assess 

combined 

VR 

+PT 

Case study Mobility (Functional mobility 

assessment) 

Improved 

functional 

outcomes 

Combined VR and 

physiotherapy improve overall 

rehabilitation 

Outcomes 
 

The reviewed studies collectively suggest that VR-based 

interventions effectively reduce work-related musculoskeletal pain 

and improve functional outcomes in office workers. This narrative 

review included 25 studies. Characteristics of the included studies 

are shown in Table1 and Table 2. Virtual reality interventions led to 

a significant reduction in pain intensity compared to conventional 

therapy. Research also demonstrated improvements in functional 

outcomes such as mobility, posture and engagement in the 

workplace. Participants receiving VR-based interventions 

demonstrated better functional performance, better movement 

patterns and improved range of motion. Furthermore, VR-based 

therapy was found to increase motivation, engagement and 

adherence to rehabilitation programs in the individuals undergoing 

such therapy [10-12].  

DISCUSSION 
Work-related musculoskeletal disorders (WMSDs) are 

common in office workers and are primarily caused by prolonged 

sitting, repetitive movements, poor ergonomics and awkward 

posture. These factors result in poor, awkward postures; pain; 

reduced mobility; functional limitations; and reduced productivity. 

Conventional physiotherapy is widely used but is often limited in 

effectiveness due to poor motivation and adherence. Virtual reality-

based interventions have emerged as an innovative approach to 

enhance engagement and address both physical and psychological 

aspects of musculoskeletal conditions. 

The findings of this review indicate that VR-based 

interventions may decrease pain intensity related to work-related 

musculoskeletal disorders. Some of the studies included in this 

review found significant pain reduction after virtual reality-based 

rehabilitation programs. The pain-relieving effects of virtual reality 

can be attributed to the immersive and interactive nature of virtual 

reality by diverting the patient’s attention away from pain and 

increasing engagement in therapeutic exercises. 

This distraction mechanism decreases pain perception and 

increases tolerance to rehabilitation activities. Hoffman et al. 

showed that immersive virtual reality can significantly decrease pain 

perception by distracting attention and reducing pain-related 

responses [15]. Similar results were reported by Pourmand and 

Mallari who concluded that virtual reality is an effective non-

pharmacological treatment in the management of pain in 

musculoskeletal diseases [16]. This distraction mechanism decreases 

the pain sensation and raises the tolerance for rehabilitation 

exercises.  Hoffman et al. show that immersive virtual reality can 

reduce perceived pain significantly through distracting attention and 

reducing pain-related responses [15].  

It also found that virtual reality can increase motivation 

and compliance with rehabilitation exercises, which can result in 

better pain reduction. Patient participation in standard rehabilitation 

programs can be low because they are often boring and not engaging 

enough. In contrast, virtual reality is a fun exercise tool that gets 

people to participate actively in therapy sessions. Pekyavas, Ergun 

and Li reported that people who received virtual reality-based 

exercises had a greater decrease in pain intensity than those who 

received only conventional physiotherapy [17, 18]. Similarly, Nambi 

et al. reported significant improvements in pain and disability in 

chronic low back pain patients following virtual reality-based 

rehabilitation. The results indicate that virtual reality-based 

interventions might be a useful adjunct to conventional 

physiotherapy in reducing pain in office workers with work-related 

musculoskeletal disorders [19, 20].  

Virtual reality-based interventions also had beneficial 

effects on mobility outcomes in the current review. WMSDs are 

often associated with reduced mobility, flexibility and altered 

movement patterns due to pain and muscle stiffness. VR 

interventions are task-oriented exercises enabling the repetition of 

therapeutic movements within a controlled and motivating 

environment. Sanchez et al. reported significant improvement in 

functional mobility compared to conventional therapy interventions. 

In Felsberg et al., virtual reality-based rehabilitation also led to 

improved overall mobility outcomes. Better mobility can reduce 

functional limitations caused by musculoskeletal pain and enable 

office workers to perform their jobs more effectively. In addition, 

the present review indicated that interventions based on virtual 

reality are effective in improving posture [21, 22].  

Bad posture has been linked to work-related 

musculoskeletal disorders in office workers. Sitting for long periods, 

forward head posture and poor ergonomics put a tremendous amount 

of stress on the neck, shoulders and spine, resulting in pain and 

dysfunction. Virtual reality interventions to improve posture with 

real-time feedback, corrective exercises and ergonomic awareness 

training. Also, Kim et al. reported significant improvement in 
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posture alignment after virtual reality-based posture correction 

exercises. 

Similarly, Sisto et al. showed that serious games based on 

virtual reality increased posture awareness by detecting harmful 

movements and promoting safer posture patterns. These results 

suggest that virtual reality-based interventions could be useful for 

office workers if they want to improve their postural habits and to 

reduce the biomechanical load during work tasks [23, 24].  

The reviewed studies suggest that virtual reality (VR) 

interventions are likely to improve work performance in office 

workers with musculoskeletal disorders. Pain, stiffness, and limited 

mobility make you less efficient by tiring you out, distracting you 

and making you less productive. VR interventions may reduce pain 

and improve physical function, which may result in better work 

performance. For example, Stranick et al. found that VR exercise 

programs in the workplace increased motivation and encouraged 

regular physical activity in the workplace [25,26].  

Furthermore, Touloudi et al. found that office workers had 

high levels of satisfaction, motivation, and willingness to engage in 

virtual reality-based exercise sessions during work breaks. The 

findings suggest that virtual reality may be an effective method for 

active participation at work and may improve adherence to 

preventive exercise programs, resulting in improved work 

performance [27, 28].  

This review suggests that virtual reality interventions are 

effective in improving pain, mobility, posture and work efficiency 

of office workers with WMSDs. Virtual reality provides many 

benefits over traditional rehabilitation methods such as improved 

engagement, improved motivation, instant feedback, and increased 

adherence to exercise programs. These benefits make virtual reality 

a valuable addition to conventional physiotherapy when used in 

conjunction with occupational rehabilitation. Nevertheless, the 

heterogeneity in intervention protocols, length of treatment and 

study designs within the examined literature may affect the 

generalisability of findings [29, 30].  

Although the reviewed studies show promising results, 

some limitations should be taken into consideration. Some studies 

had small sample sizes, short times of intervention, and differences 

in the type of virtual reality system used. In addition, many studies 

had limited long-term follow-up data, making it challenging to 

assess the long-term efficacy of virtual reality interventions. 

Thus, more high-quality randomised controlled trials with 

standardised intervention protocols are needed to provide more 

robust evidence for the long-term benefits of virtual reality in the 

management of work-related musculoskeletal disorders among 

office workers [31].  

CONCLUSION 
Office workers are often affected by work-related 

musculoskeletal disorders, which are commonly associated with 

prolonged sitting, repetitive activities and poor ergonomics. These 

disorders can lead to pain and loss of function. The present review 

shows that interventions involving virtual reality are effective in 

improving functional outcomes (e.g. posture, mobility, work 

performance) and reducing pain. VR enhances motivation, 

engagement and adherence. and helps motor learning and postural 

correction with real-time feedback. It also helps to reduce the 

perception of pain and fear of movement. However, VR is more 

effective as an adjunct to conventional physiotherapy and limitations 

such as protocol variability, limited long-term evidence and cost 

should be considered. To summarise, VR-based rehabilitation is a 

safe and effective approach for the management of work-related 

musculoskeletal disorders. 
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