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Dear editor,  

In recent years, the availability and quality of virtual reality (VR) technology 

have significantly increased.1 This has accelerated research on the use of VR in 

psychiatric settings. Notably, one of the key advantages of VR technology is its 

ability to create virtual environments that trigger the same feelings, thoughts, and 

physiological reactions as a corresponding real-life situation would.2 The initial 

application of VR to address mental health began within the context of anxiety3 

and phobias.4 However, VR has also shown increasing promise as an effective 

therapeutic tool for post-traumatic stress disorders, eating disorders, bipolar 

disorders, and even schizophrenia.5,6 

Combined with the fact that virtual environments can be completely 

controlled, this has made VR technology an intriguing research tool.2 What makes 
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VR so appealing to the mental health field is its ability to create controlled, 

personalized virtual environments in which patients can experience specific 

situations and scenarios in a safe and supervised manner.7 This allows mental 

health professionals to challenge fears, expose patients to triggering stimuli, and 

practice coping skills in ways that would be very difficult, dangerous, or even 

impossible in the real world.8 This convenience and the ability to repeatedly 

practice therapeutic exercises have proven to be beneficial for patient 

engagement and treatment adherence.9 For example, Jung et al.10 investigated 

if personalized VRET could induce anxiety in patients with panic disorder and 

agoraphobia, due to this being the first step for a successful treatment for anxiety 

patients. Twenty-eight patients with panic disorder and agoraphobia were divided 

in personalized and control groups, with three sessions of VR exposure (i.e., 

theater, train, and elevator scenario) and had self-reported anxiety, skin 

conductance, heart rate and electroencephalography (EEG) measures 

registered. During and after the sessions were observed higher levels of anxiety 

in visual analogue scale when comparing the personalized exposure group to the 

control group, as well as higher heart rates. Also, EEG activity showed 

widespread increases in alpha waves in frontotemporal areas in the personalized 

group compared to the control. Then, personalized VRET has the potential for 

effective behavioral therapy. 

Rather than simply replacing traditional therapies, VR emerges as an 

instrument capable of enriching and amplifying the therapeutic experience.1,6,7 By 

combining VR with established therapeutic approaches, such as Cognitive-

Behavioral Therapy (CBT), mental health professionals can create integrated and 

more effective interventions.9,11 For example, in exposure therapy for phobias, 

VR allows therapists to create gradual and controlled exposure scenarios that 

would be difficult or impossible to recreate in base reality. This enables patients 

to confront their fears in a safe and progressive manner, without the risks and 

limitations inherent to in vivo exposure.9 In bipolar disorder, it has shown that VR 

can be an effective tool for diagnosing and treating deficits in social intelligence, 

which are often observed in individuals with bipolar disorder, even during 

euthymic phases of the illness.12-14 VR allows for the simulation of complex social 

interactions, providing a safe environment for patients to practice and improve 

their social skills.13,14 Parra et al.14 assessed the feasibility of a cognitive 
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remediation intervention with fully immersive VR as an additional treatment for 

bipolar disorder in a randomized controlled cross-over clinical study. Experiment 

lasted three months, crossing between the experimental group with cognitive 

remediation fully immersive VR recovery-oriented program plus waiting list and 

the control group with waiting list. Results showed a good acceptability and 

tolerability of the experimental group compared to control group, showing 

significant improvement regarding memory, attention and executive functions, as 

well as depressive symptoms, emotional awareness and biological rhythms. This 

is particularly relevant because social intelligence involves both cognitive and 

affective processing, which are essential components in the “mentalization” and 

understanding of the mental states underlying behavior.15,16 An important 

mechanism in this context is the relationship between the activation of mirror 

neurons and social intelligence.17 In individuals without bipolar disorder, 

emotional tasks that require cognitive processing activate specific areas of the 

brain, such as the right anterior cingulate cortex, which does not occur in the 

same way in individuals with bipolar disorder.17 This insight suggests that VR, by 

facilitating the practice of social skills, may potentially positively influence the 

activity of mirror neurons and, consequently, improve social intelligence in bipolar 

patients. 

Furthermore, VR can be used to amplify cognitive restructuring exercises, 

allowing patients to visualize and experience alternative perspectives in an 

immersive way.11 This can help them identify and challenge dysfunctional 

thoughts in a more tangible and engaging manner.11 Another benefit of VR is its 

ability to capture behavioral and physiological data from patients during therapy 

sessions.18,19 This data can provide valuable insights to professionals, enabling 

more accurate assessment of patient progress and more effective adjustment of 

interventions.18,19 The purpose of using VR is not to replace in vivo treatments,1,20 

but rather to provide an integrated approach, combining VR with face-to-face 

interventions to achieve even more qualified results.11 Throughout the therapeutic 

process, VR can be used to prepare and familiarize patients with basic real-life 

situations they will face, developing coping strategies and skills even before they 

are exposed to real stimuli, in addition to reducing anxiety and increasing 

confidence.18 After virtual exposure, patients can discuss their reactions and 

learnings with the professional, strengthening the understanding and 
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generalization of the acquired skills.11 Lastly, artificial intelligence (AI) can be 

used to create dynamic and personalized virtual environments, continually 

adjusting to the patient's needs and emotional responses. This allows for a more 

immersive and therapeutic experience.21 For example, AI-controlled virtual 

characters can interact with patients in a natural and empathetic way, providing 

feedback, emotional support, and guidance during treatment.22 

In terms of limitations, a major challenge is the lack of high-quality 

research. Many studies use weak methodologies, which prevents conclusive 

evidence on the efficacy of VR for various mental disorders. There is an urgent 

need for standardization in VR clinical trials, as there are no clear guidelines for 

such studies23. Furthermore, the clinical implementation of VR is hampered by 

the lack of research on the feasibility and efficacy of self-administered treatments, 

as well as the level of clinician involvement required in this process23. It is also 

important to conduct pilot trials in diverse communities to assess the cultural 

appropriateness and acceptability of VR-based mental health interventions1. With 

regard to accessibility, the clinical adoption of VR faces technological, financial 

and training barriers that need to be identified and overcome to facilitate its 

integration into mental health services. Ethical and safety issues are also crucial, 

especially regarding the integration of artificial intelligence (AI) into VR 

environments and the safety profile of VR use, with a focus on adverse events1. 

Technical issues related to VR, such as screen size, resolution, field of view, type 

of device used, immersive system and sense of presence, are critical to improving 

clinical outcomes and should be carefully considered. Furthermore, the 

interaction of VR with other services, such as telemedicine, also presents 

significant potential to improve therapeutic outcomes23. Therefore, it is essential 

that there is a greater focus on the development and clinical validation of VR, 

which could significantly improve the quality of clinical research in this area and, 

consequently, have a positive impact on the field of mental health. 

In conclusion, the increasing use of VR in mental health treatments is an 

exciting and promising development.1 As VR continues to evolve and become 

more accessible, its adoption in the mental health field is expected to grow even 

further, benefiting patients and professionals worldwide.1 

 



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 6 of 8 

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2024-0973 

Author contributions: CRediT TaxonomySergio MachadoConceptualization-

Lead, Writing - original draft-LeadRafael Ferreira-GarciaFormal analysis-Equal, 

Visualization-EqualLucio GonçalvesFormal analysis-Equal, Visualization-

EqualJosé AppolinarioProject administration-Equal, Supervision-EqualMauro 

Giovanni CartaProject administration-Equal, Supervision-EqualAntonio 

NardiProject administration-Equal, Supervision-Equal 

 

Handling Editor: Dr. Kyara Aguiar 

 

Source of support: Sergio Machado is supported by Fundação Carlos Chagas 

Filho de Amparo à Pesquisa do Estado do Rio de Janeiro (FAPERJ) as 

postdoctoral researcher. 

 

Conflict of interest: No conflicts of interest declared concerning the publication 

of this article. 

 

 

References 

1. Bell IH, Pot-Kolder R, Rizzo A, Calafell MR, Cardi V, Cella M, et al. Advances 

in the use of virtual reality to treat mental health conditions. Nat Rev 

Psychol. 2024;3:552–567.  

2. Mazza M, Kammler-Sücker K, Leménager T, Kiefer F, Lenz B. Virtual reality: 

a powerful technology to provide novel insight into treatment mechanisms of 

addiction. Transl Psychiatry. 2021;11(1):617. 

3. Wiebe A, Kannen K, Selaskowski B, Mehren A, Thöne AK, Pramme L, et al. 

Virtual reality in the diagnostic and therapy for mental disorders: A systematic 

review. Clin Psychol Rev. 2022;98:102213.  

4. Rothbaum BO, Hodges LF, Kooper R, Opdyke D, Williford JS, North, M. Virtual 

reality graded exposure in the treatment of acrophobia: A case report. Behav 

Ther. 1995;26(3):547-554. 

5. Emmelkamp PMG, Meyerbröker K. Virtual Reality Therapy in Mental Health. 

Annu Rev Clin Psychol. 2021;17:495-519. 



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 7 of 8 

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2024-0973 

6. Maples‐Keller JL, Bunnell BE, Kim SJ, Rothbaum BO. The use of virtual reality 

technology in the treatment of anxiety and other psychiatric disorders. Harv Rev 

Psychiatry. 2017;25(3):103-113.  

7. Valmaggia LR, Latif L, Kempton MJ, Rus-Calafell M. Virtual reality in the 

psychological treatment for mental health problems: A systematic review of 

recent evidence. Psychiatry Res. 2016;236:189-195.  

8. Parsons TD, Rizzo AA. Affective outcomes of virtual reality exposure therapy 

for anxiety and specific phobias: A meta-analysis. J Behav Ther Exp Psychiatry. 

2008;39(3):250-261. 

9. Lindner P, Miloff A, Hamilton W, Reuterskiöld L, Andersson G, Powers MB, et 

al. Creating state of the art, next-generation virtual reality exposure therapies for 

anxiety disorders using consumer hardware platforms: design considerations and 

future directions. Cogn Behav Ther. 2017;46(5):404-420. 

10. Jung HW, Jang KW, Nam S, Ahn ME, Lee SK, Kim YJ, et al. Personalized 

virtual reality exposure for panic disorder and agoraphobia: A preliminary 

neurophysiological study. Compr Psychiatry. 2024;129:152447. 

11. Riva G. Virtual reality in psychotherapy: review. Cyberpsychol Behav. 

2005;8(3):220-240. 

12. Kim E, Jung YC, Ku J, Kim JJ, Lee H, Kim SY, et al. Reduced activation in 

the mirror neuron system during a virtual social cognition task in euthymic bipolar 

disorder. Prog Neuropsychopharmacol Biol Psychiatry. 2009;33:1409-16. 

13. Perra A, De Lorenzo V, Zaccheddu R, Locci A, Piludu F, Preti A, et al. 

Cognitive Remediation Virtual Reality Tool a Recovery-Oriented Project for 

People with Bipolar Disorder: Protocol of a Feasibility Randomized Clinical Trial. 

Clin Pract Epidemiol Ment Health. 2022;18:e174501792208220 

14. Perra A, Galetti A, Zaccheddu R, Locci A, Piludu F, Preti A, et al. A Recovery-

Oriented Program for People with Bipolar Disorder through Virtual Reality-Based 

Cognitive Remediation: Results of a Feasibility Randomized Clinical Trial. J Clin 

Med. 2023;12:2142. 

15. McPhilemy G, Nabulsi L, Kilmartin L, Whittaker JR, Martyn FM, Hallahan B, 

et al. Resting-State Network Patterns Underlying Cognitive Function in Bipolar 

Disorder: A Graph Theoretical Analysis. Brain Connect. 2020;10:355-367.  

16. Choudhary S, Subodh BN, Grover S. Social cognition in siblings of patients 

with bipolar disorders. Ind Psychiatry J. 2021;30:157-164. 



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 8 of 8 

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2024-0973 

17. Rizzolatti G, Craighero L. The mirror-neuron system. Ann Rev Neurosci. 

2004;27:169–92. 

18. Rizzo AS, Koenig ST. Is clinical virtual reality ready for primetime? 

Neuropsychology. 2017;31(8):877-899. 

19. Côté S, Bouchard S. Cognitive mechanisms underlying virtual reality 

exposure. Cyberpsychol Behav. 2009;12(5):561-568. 

20. Bouchard S, Côté S, St-Jacques J, Robillard G, Renaud P. Effectiveness of 

virtual reality exposure in the treatment of arachnophobia using 3D games. 

Technol Health Care. 2006;14(1):19-27. 

21. Aydın B, Şahin S, Yanarates Ö, Yılmaz G. Adaptive virtual reality therapy for 

pain relief in fibromyalgia. IEEE/ACM Trans Comput Biol Bioinform. 

2014;11(3):608-613. 

22. Robb A, Kleinsmith A, Cordar A, White C, Wendling A, Lok B. Training 

together: how another human trainee's presence affects virtual human 

performance. IEEE Trans Vis Comput Graph. 2016;22(4):1406-1414. 

23. Bell IH, Nicholas J, Alvarez-Jimenez M, Thompson A, Valmaggia L. Virtual 

reality as a clinical tool in mental health research and practice. Dialogues Clin. 

Neurosci. 2020;22:169–177. 


