
Creating an illusion of safety to treat 
patients with OCD based on the 
mirror-therapy by Ramachandran 
using Virtual Reality and/or Artificial 
Intelligence
 1. Introduction

OCD is characterized by intrusive obsessions accompanied by compulsions 
meant to alleviate the distress caused by these thoughts. Conventional treatments—
primarily exposure and response prevention (ERP)—often provoke significant 
distress and lead to high dropout rates. In this context, the concept of an “illusion of 
safety” becomes particularly attractive. In mirror therapy as pioneered by 
Ramachandran, visual illusions recalibrate neural representations and provide 
symptomatic relief by tricking the brain into perceiving the affected limb as intact 
and pain-free (jalal2020“fakeittill pages 1-2). By translating these principles into the 
treatment of OCD, VR platforms can theoretically create safe and controlled 
environments where patients experience exposure to triggering stimuli while 
concurrently receiving perceptual cues that induce a sense of safety. This novel 
therapeutic mechanism could help decouple the obsessive–compulsive cycle by 
altering dysfunctional body‐ and self‐representations (Clinical Trial Search: illusion 
of safety AND OCD AND virtual reality).

 2. Theoretical Background and Mechanisms

The principle of mirror therapy relies on creating a sensory illusion that the 
affected body part is normal, thereby modulating cortical reorganization and 
reducing pathological sensations. In OCD, cues such as contamination or the need 
for order trigger intense anxiety and compulsive behaviors. The “illusion of safety” 
in this context would involve generating a modified sensory-cognitive experience 



wherein patients perceive the feared stimuli or their associated actions (e.g., 
compulsive handwashing) within a virtual environment as being safe or benign. 
This could leverage multisensory integration processes similar to those exploited in 
traditional mirror therapy, wherein synchronous visual and tactile feedback 
produce an altered sense of ownership (jalal2020“fakeittill pages 2-3).

Multisensory stimulation, as demonstrated in experimental work on “vicarious 
exposure,” has shown that observing oneself or others engaging in contamination 
and cleansing behaviors can lead to emotional modulation and reduced compulsive 
urges (jalal2020“vicariousexposure”experimental pages 179-182). These findings 
point toward the potential for creating overlays of sensory information via VR 
systems that might mimic the effects of mirror therapy by enhancing the patient’s 
perception of safety and control. The resultant “illusion” could help attenuate the 
hypervigilant threat response that characterizes OCD. Moreover, the cognitive 
reframing that occurs when individuals experience an alternative, benign sensory 
representation could facilitate habituation—an essential mechanism in exposure-
based therapies (jalal2020“vicariousexposure”experimental pages 73-77).

 3. Technological Implementation Using VR and AI

Virtual reality platforms provide immersive, three-dimensional environments 
that can replicate scenarios relevant to OCD while ensuring patient safety. VR 
systems are capable of delivering highly controlled stimuli through head-mounted 
displays and interactive interfaces. In a therapeutic setting, these environments can 
be customized to present situations that normally trigger obsessive-compulsive 
behaviors, such as virtual contaminated spaces or disorderly rooms, while 
simultaneously incorporating safety cues that leverage mirror therapy principles. 
For instance, patients might be exposed to a virtual environment in which 
contaminated objects are paired with reassuring visual feedback, thereby creating 
an experiential sense of security (benzina2020personalised360ovideo pages 1-6).

Artificial intelligence further enhances these interventions by enabling the 
environments to adapt dynamically to patient responses. AI algorithms can process 
real-time physiological and behavioral data—such as heart rate or gaze patterns—
to adjust the intensity of the exposure stimuli and the associated safety cues. This 



personalization may improve patient engagement and adherence by tailoring the 
treatment to individual tolerance thresholds. Clinical trial searches using the query 
“artificial intelligence AND OCD AND therapy” indicate emerging interest in 
integrating AI with OCD treatment, suggesting potential for such adaptive 
protocols within VR environments (Clinical Trial Search: artificial intelligence AND 
OCD AND therapy).

The integration of AI can also optimize the creation of virtual environments. 
Recent innovations like text-to-3D modeling tools offer therapists the ability to 
generate bespoke virtual content without extensive technical training, reducing the 
barrier to implementing these advanced interventions 
(malbos2023therapistsaremakers pages 6-7). Thus, the synergy of VR’s immersive 
capacity with AI’s adaptability holds promise for replicating the mechanisms of 
mirror therapy—specifically the induction of safety illusions—in a controlled, 
scalable, and patient-tailored manner.

 4. Experimental Evidence and Pilot Studies

Despite the theoretical promise, current clinical trial databases report no 
registered or completed studies explicitly evaluating VR-induced illusions of safety 
or mirror therapy-type interventions for OCD (Clinical Trial Search: illusion of 
safety AND OCD AND virtual reality, Clinical Trial Search: mirror therapy AND 
virtual reality AND obsessive-compulsive disorder). Nonetheless, several 
experimental studies provide foundational evidence for the feasibility of such 
approaches.

In a series of experiments primarily focused on multisensory stimulation 
therapies, researchers have demonstrated that inducing perceptual illusions via 
synchronized tactile and visual feedback can modulate emotional responses in 
OCD patients. For example, Jalal and colleagues developed a “fake it till you make 
it” protocol in which patients experienced contamination sensations through a 
rubber hand illusion paradigm, revealing that multisensory therapies could evoke 
and modulate disgust reactions analogous to those seen in natural OCD responses 
(jalal2020“fakeittill pages 1-2, jalal2020“fakeittill pages 2-3). Although these studies 



did not utilize VR or AI explicitly, the underlying principles suggest that similar 
multisensory paradigms could be implemented in immersive virtual environments.

Complementary evidence comes from research on VR exposure therapy (VRET) 
for OCD. Studies focusing on personalized 360° video exposure have shown that 
immersive VR can elicit significant physiological and emotional responses in 
treatment-resistant OCD patients, leading to reductions in symptom severity and 
improved quality of life (benzina2020personalised360ovideo pages 1-6). VRET has 
been demonstrated to effectively provoke anxiety and disgust responses—key 
components of OCD symptomatology—within virtual contaminated settings 
(ferraioli2024virtualrealityexposure pages 14-15). These studies, though not 
directed at creating an explicit illusion of safety, demonstrate that VR can replicate 
the cues necessary for a controlled exposure experience that may be combined with 
safety illusions.

Additional support for the potential of VR for modulating anxiety responses 
comes from reviews on VR therapy in mental health. Emmelkamp and 
Meyerbröker noted that while VR applications for OCD are still in early 
exploratory stages, the technology shows promise in providing safe, graded 
exposure to anxiety-provoking stimuli in disorders that share mechanistic 
similarities with OCD (emmelkamp2021virtualrealitytherapy pages 17-18, 
emmelkamp2021virtualrealitytherapy pages 11-12). These reviews underscore that 
if VR can successfully induce the relevant emotional states, the addition of mirror 
therapy-inspired safety cues could represent a natural evolution of the technique.

Another avenue of evidence is provided by studies investigating vicarious 
exposure techniques, which have shown that patients may benefit from observing 
themselves or others perform safety behaviors, leading to a reduction in 
compulsive urges (jalal2020“vicariousexposure”experimental pages 40-44, 
jalal2020“vicariousexposure”experimental pages 48-51, 
jalal2020“vicariousexposure”experimental pages 77-80). Such findings imply that a 
VR-mediated intervention could incorporate vicarious observation elements—
potentially augmented by AI-driven personalization—to induce an illusion of 
safety that disrupts the pathological fear responses in OCD.



 5. Discussion of Benefits and Limitations

The primary advantage of a VR/AI-based approach to creating an illusion of 
safety for OCD treatment lies in its capacity to blend immersive exposure with 
dynamic, personalized safety signals. By simulating environments that trigger 
compulsive behaviors while overlaying them with calming or reassuring sensory 
inputs, clinicians may help patients dissociate the stimulus from the pathological 
anxiety response. The controlled VR environment ensures that exposures are both 
reproducible and adjustable in intensity, addressing one of the core limitations of 
traditional in vivo exposures (dehghan2022theeffectof pages 1-2).

Moreover, the integration of AI holds the potential to enhance both diagnostics 
and therapeutic outcomes. Adaptive algorithms can continuously learn from the 
patient’s responses, enabling real-time adjustments and further personalization—a 
facet particularly valuable given the heterogeneity of OCD symptoms (Clinical Trial 
Search: artificial intelligence AND OCD AND therapy). With AI’s capability to 
generate tailored interventions based on individual symptom profiles and 
biometric data, treatments could become more efficient and acceptable for patients 
who are traditionally resistant to direct exposure.

However, there are notable limitations. Despite encouraging pilot studies, the 
clinical evidence supporting the use of VR-induced illusions of safety in OCD 
remains at an early experimental stage. Current clinical trial registries show an 
absence of large-scale, randomized controlled trials specifically evaluating this 
approach (Clinical Trial Search: illusion of safety AND OCD AND virtual reality, 
Clinical Trial Search: mirror therapy AND virtual reality AND obsessive-
compulsive disorder). The translation of multisensory stimulation findings from 
physical setups (such as the rubber hand illusion) to fully immersive VR 
experiences requires careful recalibration and validation. Additionally, the efficacy 
of an “illusion of safety” may be highly dependent on precise temporal and spatial 
congruence between sensory inputs—a factor that could be challenging to 
reproduce consistently in a VR environment (jalal2020“fakeittill pages 2-3).

There are also concerns regarding patient acceptance and the potential for 
adverse reactions. Although VR has been shown to produce significant therapeutic 
benefits in exposure therapy, issues related to cybersickness and the potential for 



heightened anxiety during immersive sessions must be managed with robust safety 
protocols (cullen2021considerationsandpractical pages 1-2). Furthermore, while AI 
can facilitate personalization, the ethical and privacy considerations associated with 
real-time data collection and responsiveness remain significant concerns that 
require stringent regulatory oversight.

 6. Future Directions

The current gap in large-scale clinical trials indicates that further research is 
warranted to establish the efficacy and safety of VR/AI interventions that 
incorporate illusion of safety elements for OCD treatment. Future studies should 
focus on several key areas:

a. Clinical Trials and Standardization  
Large-scale, randomized controlled trials are needed to validate the efficacy of 

VR-induced safety illusions relative to both traditional ERP and standard VR 
exposure therapy. Standardizing treatment protocols—including the parameters for 
sensory synchronization and the metrics for evaluating the success of the safety 
illusion—will be critical for comparative research (Clinical Trial Search: artificial 
intelligence AND OCD AND therapy).

b. Multisensory Integration Optimization  
Further research is needed to fine-tune the multisensory integration aspects of 

the VR intervention. Studies may explore different modalities (visual, auditory, 
haptic) to determine the optimal combination and synchronization required to 
reliably produce an illusion of safety that effectively modulates anxiety and 
compulsive behaviors (jalal2020“vicariousexposure”experimental pages 73-77).

c. AI Personalization and Adaptability  
Integrating artificial intelligence to create adaptive treatment protocols 

represents a promising avenue for enhancing the therapeutic impact of VR. Future 
research should focus on developing and validating AI algorithms capable of real-
time adaptation based on biometric and behavioral feedback, thereby tailoring the 
sensory input to the individual’s response patterns 
(malbos2023therapistsaremakers pages 6-7).



d. Translational Studies  
Although experimental studies using physical multisensory stimulation, such as 

the rubber hand illusion, have provided proof-of-concept evidence, translational 
studies are needed to replicate these effects in fully immersive VR environments. 
Bridging the gap between laboratory prototypes and clinically deployable systems 
will require interdisciplinary collaboration between neuroscientists, clinical 
psychologists, and VR/AI engineers (jalal2020“fakeittill pages 1-2, 
benzina2020personalised360ovideo pages 1-6).

e. Safety, Ethics, and User Experience  
Addressing patient safety and managing potential adverse effects such as 

cybersickness will be an ongoing priority. Future models should incorporate robust 
safety protocols and built-in monitoring systems that allow therapists to adjust or 
halt treatment as necessary. At the same time, ethical guidelines regarding data 
privacy and informed consent, particularly in AI-driven adaptive systems, must be 
strictly enforced (beasley2021suicidepreventionthrough pages 60-64, 
cullen2021considerationsandpractical pages 1-2).

 7. Conclusion

The concept of creating an illusion of safety for OCD treatment—by adapting 
mirror therapy’s multisensory principles into immersive VR and AI-driven 
platforms—represents a novel and theoretically sound approach. By harnessing the 
neuroplasticity associated with sensory integration and employing adaptive, 
personalized protocols, such interventions have the potential to provide a more 
tolerable and effective treatment alternative for patients resistant to conventional 
ERP methods. While preliminary experimental evidence from multisensory 
stimulation studies and VR exposure therapy offers promising support for this 
approach (jalal2020“vicariousexposure”experimental pages 179-182, 
benzina2020personalised360ovideo pages 1-6), rigorous clinical trials remain 
necessary to confirm its efficacy and to determine optimal treatment protocols. The 
integration of AI further enhances this potential by enabling real-time 
customization of the therapeutic experience based on individual patient responses 
(Clinical Trial Search: artificial intelligence AND OCD AND therapy). Despite 



current limitations—including technical challenges, patient safety concerns, and a 
lack of standardized protocols—the ongoing advancement of VR and AI 
technologies, coupled with a deeper understanding of multisensory integration 
mechanisms, opens a promising pathway toward innovative OCD treatment. 
Future research must systematically address these challenges to translate the 
concept of an “illusion of safety” into a clinically viable therapeutic modality that 
can significantly improve the quality of life for patients with OCD 
(emmelkamp2021virtualrealitytherapy pages 17-18, 
ferraioli2024virtualrealityexposure pages 14-15).

In summary, while direct clinical trial evidence specifically evaluating mirror 
therapy-inspired illusions for OCD in VR is currently lacking (Clinical Trial Search: 
mirror therapy AND virtual reality AND obsessive-compulsive disorder), the 
convergence of multisensory stimulation research, emerging VR exposure therapy 
data, and advancements in AI-driven adaptive technologies offers a compelling 
rationale for further investigation. This innovative therapeutic strategy has the 
potential to address many of the shortcomings of current ERP methods by 
providing a controlled, immersive, and personalized exposure experience that 
creates a sustained illusion of safety, ultimately leading to reduced anxiety and 
compulsive behaviors in OCD patients (jalal2020“fakeittill pages 1-2, 
dehghan2022theeffectof pages 1-2). Future interdisciplinary research will be critical 
for refining these techniques, validating their clinical utility, and integrating them 
into standard psychiatric practice, thereby improving treatment adherence and 
outcomes for individuals suffering from OCD.
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