Virtual Reality (VR) for Mental Health Promotion: Opportunities and Ethical Challenges
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Public Health Context: The Rising Burden of Mental Distress
Mental health conditions now account for over 14% of global years lived with disability, with anxiety and depression being the leading contributors (WHO, 2022). Social isolation, climate anxiety, and post-pandemic stress have amplified this burden, especially among young adults (Patel et al., 2024). Traditional mental health services often struggle with long waiting lists, limited workforce capacity, and geographical barriers.
In this context, Virtual Reality (VR) technologies are emerging as innovative tools for mental health promotion, prevention, and therapy delivery.

Figure 1. Global Trends in Anxiety & Depression (2010–2024)


The Digital Technology: Virtual Reality for Wellbeing

Virtual Reality mental health platforms use immersive, computer-generated environments to promote emotional regulation, mindfulness, and exposure therapy.
For example, systems such as “CalmVR” and “MindScape” immerse users in serene 3D landscapes while guiding them through relaxation, breathing exercises, or social skills training.
Unlike text-based chatbots, VR offers sensorial immersion—a powerful mechanism to induce presence, empathy, and emotional engagement (Freeman et al., 2017).
In a public health context, VR programs can be integrated into schools, workplaces, or community centres as part of wellbeing promotion initiatives. Lightweight, affordable headsets and smartphone-based VR make broad deployment increasingly feasible.
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Figure 2. Logo for current applications Mind Scape

Evidence of Impact
Growing research supports VR’s mental health benefits.
A systematic review by Maples-Keller et al. (2023) found that VR exposure therapy produced significant reductions in anxiety and PTSD symptoms compared to control conditions.
A randomized trial of a VR-based mindfulness program in healthcare workers showed a 20% reduction in perceived stress scores after four weeks (Chen et al., 2024).
Similarly, Rizzo and Koenig (2023) highlighted VR’s potential for empathy training and stress inoculation in occupational settings.
However, most studies involve small samples, short-term follow-ups, and controlled lab conditions. Evidence on long-term public health effectiveness, cost, and equity impact remains limited (Iwakura et al., 2025).

Critical Discussion: Strengths and Limitations
Advantages
· High engagement & immersion: VR provides sensory experiences that increase focus and emotional connection.
· Controlled, safe environments: Enables exposure to stressors (e.g. phobias, trauma cues) in a managed, repeatable setting.
· Scalable training potential: Useful for workforce mental health promotion, empathy training, and social-emotional learning.

Limitations
· Cost & accessibility: VR hardware and technical literacy barriers may exclude low-resource populations.
· Cybersickness & physical discomfort: Some users experience nausea or dizziness.
· Data privacy concerns: Eye-tracking and biometric data collected in VR may raise ethical risks (Lee and Kim, 2024).
· Limited long-term data: Few trials examine sustained mental health outcomes or population-level effects (Anderson et al., 2025).


Addressing the Shortfalls
To enhance effectiveness and safety, several measures are recommended:
1. Hybrid delivery: Combine VR interventions with human coaching or follow-up sessions.
2. Accessibility design: Develop lightweight, low-cost, mobile-compatible VR formats for resource-limited settings.
3. Ethical data governance: Ensure transparent consent, data minimisation, and strict privacy safeguards.
4. Evaluation frameworks: Use pragmatic trials and mixed-methods research to assess real-world impact, engagement, and cost–effectiveness.
5. Cross-sector partnerships: Collaborate with public health agencies, educators, and employers to embed VR wellbeing modules in daily life.
6. Digital literacy training: Empower users to navigate VR safely and meaningfully.
Conclusion
Virtual Reality offers promising new frontiers for mental health promotion and prevention. It can transform how people engage with stress reduction, empathy training, and psychological support. However, equitable access, ethical data practices, and robust evaluation must underpin its integration into public health systems.
Like all digital health tools, VR is most effective when designed around human-centred, evidence-based principles.
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Designing MindBalanceVR – A Novel Virtual Reality Tool for Mental Health Promotion
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Rising Mental Health Needs: A Public Health Priority
Mental health disorders continue to rise globally, with stress-related conditions intensifying among young adults and working populations. Recent evidence shows that one in seven people worldwide experiences a mental health condition annually (GBD Mental Health Collaborators, 2023). Post-pandemic stress, social isolation, and economic instability have contributed to a notable increase in anxiety and adjustment disorders (Smith and Green, 2023).
Traditional mental health services frequently struggle with workforce shortages, long waiting lists, and geographical barriers, limiting timely access (Henderson et al., 2024).

Figure 3. Stress Reduction Before and After MindBalanceVR Session
Conceptualising My Digital Technology: MindBalanceVR
To address these public health challenges, I designed MindBalanceVR, a Virtual Reality–based mental wellbeing tool intended for stress reduction and emotional regulation.
Core Features of MindBalanceVR
· Immersive calm environments such as forests, oceans, or mountain retreats
· Guided relaxation routines incorporating mindfulness and visual breathing cues
· Interactive grounding tools (5-4-3-2-1 sensory exercises)
· Adaptive wellbeing pathways based on user-reported stress levels
· Mood-tracking dashboard with wellbeing prompts
· Accessibility through mobile-compatible VR headsets
The design emphasises user-centred, low-cost delivery, ensuring feasibility for community settings.

Using MindBalanceVR for Health Promotion
MindBalanceVR is designed to be implemented across universities, community centres, and workplaces as part of broader mental health promotion efforts.
How It Promotes Behaviour Change
· Supports emotional self-regulation, which is key for stress prevention
· Enhances self-efficacy, a central component of Social Cognitive Theory (Bandura, 2020)
· Provides immersive engagement that reduces distraction and improves attentional control
· Encourages daily micro-habits, supporting long-term wellbeing
Recent research indicates that VR-based wellbeing programmes can significantly improve stress management skills and emotional resilience in community settings (Garrett and Morgan, 2022).

Impact, Strengths and Potential Shortfalls
Strengths of MindBalanceVR
Evidence suggests that VR-based relaxation improves:
· Stress reduction (Liu et al., 2022)
· Mood enhancement through immersion (Bouchard et al., 2021)
· Engagement, particularly in young adults (Chou et al., 2023)
MindBalanceVR’s immersive and interactive design offers:
· A stigma-free environment
· High emotional presence
· Consistent, repeatable wellbeing sessions
· Feasibility for group and individual programmes

Limitations and Risks
Despite its potential, several challenges must be acknowledged:
· Equity concerns: VR access remains limited in low-income communities (Rahman and Walker, 2024)
· Cybersickness risk for some users
· Privacy and data ethics related to sensory and movement data
· Over-reliance on self-guided tools without professional oversight
Ethical concerns are particularly important, as VR devices increasingly collect biometric-adjacent data (Jackson and Doyle, 2022).

Addressing Limitations for Safe and Equitable Use
To ensure responsible public health deployment, the following strategies are essential:
1. Accessibility Solutions
· Low-cost smartphone VR integration
· Partnerships with councils, universities, and libraries for VR equipment lending
· Guided sessions for users with low digital literacy
2. Ethical Safeguards
· Minimal, consent-based data collection
· Strong anonymisation techniques
· Transparent privacy communication
3. Hybrid Wellbeing Models
· VR complemented with group workshops or support staff
· Follow-up wellbeing check-ins to prevent over-dependence
4. Inclusive Evaluation
· Field testing in diverse socioeconomic communities
· Long-term monitoring of wellbeing outcomes

Conclusion
MindBalanceVR demonstrates how innovative VR tools can transform mental health promotion by offering immersive, engaging, and accessible wellbeing experiences. When supported by ethical data governance and inclusive implementation, VR technologies like this have the potential to reduce stress, strengthen resilience, and expand the reach of digital public health interventions.
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Stress Reduction Before and After MindBalanceVR Session
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