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Abstract

The integration of Virtual Reality (VR) into dentistry represents a significant advancement in patient-
centred care, particularly for addressing dental anxiety, a common obstacle to effective treatment. This article
examines the effectiveness of VR in reducing anxiety during dental procedures, combining a survey of dental
students at the Victor Babes University of Medicine and Pharmacy Timisoara with an extensive literature review.
The survey evaluated students' views on VR's effectiveness against traditional methods and their readiness to use
VR in future treatments. Results show a strong belief in VR's potential to outperform traditional anxiety
management techniques, with many students willing to adopt it. However, implementing VR in dentistry faces
challenges such as technological, financial, and operational issues. This study emphasizes the need for a strategic
approach to VR integration, suggesting future research on its long-term effects, cost-benefits, and personalized VR
experiences. VR's advancement in dentistry promises improved care and aligns with digital health innovation
trends.
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INTRODUCTION

The intersection of technology and healthcare has opened new avenues for enhancing
patient care and management, particularly in dentistry [1,2]. Anxiety and fear associated with
dental treatments have been long-standing barriers to effective dental care, contributing to
avoidance behaviours and delayed treatment [3,4]. Virtual Reality (VR) emerges as a
promising solution to mitigate these challenges by providing immersive experiences that
distract and relax patients during dental procedures [5,6]. This article explores the
effectiveness of VR in anxiety management in dental treatments, drawing insights from a
recent survey conducted among dental students, alongside a review of relevant literature.

The introduction of VR technology in the dental field represents a significant shift
towards a more patient-centred care, an approach that prioritizes the patient's comfort and
experience during treatment. This innovative approach fundamentally reimagines the patient
experience, prioritizing comfort, and engagement during dental treatments. Historically,
dental visits have been associated with anxiety and discomfort, often leading to avoidance
behaviours that compromise oral health [7-9]. VR technology, with its immersive and
interactive capabilities, offers a transformative solution to this longstanding challenge. By
simulating serene environments or distracting scenarios, VR has the potential to transport
patients away from the clinical setting, thereby reducing their anxiety and perception of pain.
This immersive technology not only caters to the psychological needs of patients but also aids
dental professionals in performing procedures with greater ease and efficiency. The growing
body of research supporting VR's effectiveness in anxiety reduction highlights its potential as
a transformative tool in dental practices. Furthermore, the application of VR in dentistry
extends beyond mere distraction. It encompasses patient education, where individuals can
virtually experience their dental procedures before they happen, thereby demystifying the
process and reducing fear of the unknown. This educational aspect supports informed
decision-making and enhances patient autonomy, key principles of patient-centred care. By
visually and interactively explaining procedures through VR, dentists can build trust and
reduce anxiety, fostering a more positive patient-dentist relationship. [10-12]

In other words, the integration of VR into dental treatments aligns with contemporary
trends in digital health innovations, where technology is increasingly leveraged to enhance
health outcomes and patient experiences. As dental anxiety poses a significant barrier to
seeking timely and necessary care, the utilization of VR technology offers a novel pathway to
overcoming these challenges. This approach not only has implications for improving patient
compliance and satisfaction but also for the overall efficacy of dental treatments. By reducing
the stress and anxiety associated with dental visits, VR can play a crucial role in promoting
oral health and preventing the exacerbation of dental issues due to neglect or fear of
treatment.

The potential benefits of VR in dentistry extend beyond anxiety reduction, suggesting
broader applications for patient education and treatment planning. Through virtual reality
simulations, patients can gain a better understanding of their dental conditions, the proposed
treatments, and the expected outcomes. This immersive form of patient education can
demystify dental procedures, reduce fear of the unknown, and empower patients to make
informed decisions about their oral health care. Additionally, VR can be utilized for training
dental professionals, offering a risk-free environment to practice and refine their skills before
performing procedures on actual patients [13,14]. This dual application of VR not only
enhances patient care but also elevates the training and expertise of dental professionals,
leading to overall improvements in dental health services.
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Moreover, the implementation of VR technology in dental practices represents an
innovative approach to addressing the psychological components of dental care. Recognizing
that a significant portion of dental anxiety stems from negative past experiences or the
anticipation of pain, VR offers a distraction technique that can break the cycle of fear and
avoidance. This technology provides an alternative to traditional methods of anxiety
management, such as sedation, by offering a non-pharmacological and patient-friendly option
[15]. As research continues to evolve, the customization of VR experiences to meet individual
patient needs and preferences could further enhance its effectiveness, making dental care
more accessible and less daunting for those with significant anxiety. This progress in dental
technology and patient care methodology signals a promising future for the integration of VR
in enhancing the dental experience, ultimately contributing to better oral health outcomes and
patient satisfaction.

The potential benefits of VR in dentistry extend beyond anxiety reduction, suggesting
broader applications for patient education and treatment planning. Through virtual reality
simulations, patients can gain a better understanding of their dental conditions, the proposed
treatments, and the expected outcomes. This immersive form of patient education can
demystify dental procedures, reduce fear of the unknown, and empower patients to make
informed decisions about their oral health care. Additionally, VR can be utilized for training
dental professionals, offering a risk-free environment to practice and refine their skills before
performing procedures on actual patients. This dual application of VR not only enhances
patient care but also elevates the training and expertise of dental professionals, leading to
overall improvements in dental health services. [2,6,10].

MATERIAL AND METHODS

The primary data source for this essay is a survey titled "Anxiety Management in
Dental Treatments Through Virtual Reality," conducted via Google Forms, with 100
respondents from the Victor Babes University of Medicine and Pharmacy (UMFT), dental
students.

To thoroughly assess the perceptions and attitudes of UMFT dental students towards
the use of Virtual Reality (VR) for anxiety management in dental treatments, this
comprehensive survey was implemented. The survey methodology was informed by the
principles outlined by Fowler Jr. in "Survey Research Methods" [16], emphasizing the
importance of clear, unbiased question formulation and the selection of a representative
sample. The survey, hosted on Google Forms, comprised a series of structured questions,
designed to capture both quantitative, data on levels of agreement or disagreement with VR's
potential benefits, and qualitative feedback on personal experiences or observed outcomes
when using or considering VR in dental settings.

Respondents were recruited from among dental students fifth year, with varying
degrees of exposure to dental practice and VR technology (a subject that was also touched
upon in their communication course), ensuring a variety of insights. The survey included
demographic questions to contextualize responses, Likert-scale items to quantify perceptions
of VR's effectiveness, and open-ended questions for detailed comments on potential
applications, concerns, and suggestions for integrating VR into future dental care. This
methodological approach aligns with the recommendations of Creswell and Creswell in
"Research Design: Qualitative, Quantitative, and Mixed Methods Approaches" [17], who
advocate for mixed-methods research to enrich data analysis and provide a more
comprehensive understanding of the research topic.
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RESULTS

This question seeks to gauge medical students' perceptions of the effectiveness of VR
in reducing anxiety during dental treatments compared to traditional methods. The 100
respondents provided insightful data on the topic.

23.1
m Very little effective m Less effective ® |n equal measure
Something more efficient Much more efficient

Figure 1. Medical students perception

A minority of the respondents (17.9%) view VR as less effective or very little effective
in reducing dental anxiety compared to traditional methods. This scepticism could stem from
concerns about VR's ability to provide a genuinely immersive experience that could distract
from dental procedures or doubts about its effectiveness for all patient demographics. It may
also reflect a preference for more established, familiar methods of anxiety management. The
largest segment of respondents (42.3%) believed that VR is equally effective as traditional
methods in managing dental anxiety. This significant proportion suggests a recognition of
VR's potential as a viable alternative to sedation and counselling, acknowledging its benefits
without dismissing the value of established methods. It indicates a balanced view,
recognizing that VR can complement existing techniques and serve as part of a broader,
multimodal approach to anxiety management in dental settings. What is more, nearly 40% of
the respondents perceive VR as more efficient than traditional methods in reducing dental
anxiety, with about one-sixth of the sample considering it much more efficient. This optimistic
assessment could be attributed to VR's immersive nature, which can effectively distract
patients and create a pleasant experience, thus reducing anxiety levels. This group likely sees
VR as a modern, innovative approach that can surpass traditional methods in certain aspects,
such as by offering customizable experiences tailored to individual patients' preferences and
needs without the side effects associated with pharmacological interventions.

Another survey question aim was to assess the willingness of respondents to utilize
virtual reality as a method for managing anxiety during their next dental treatment. It was a
crucial question in order to understand the patient openness towards adopting new
technology in a clinical setting, especially in the context of dental care where anxiety is
prevalent.
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Figure 2. The willingness of respondents to utilize virtual reality as a method for managing anxiety during their
next dental treatment

A minority of the respondents (16.7%) expressed reluctance or minimal willingness to
use VR for anxiety management during dental treatments. This hesitance could be attributed
to various factors such as discomfort with using VR technology, scepticism regarding its
effectiveness, or a preference for traditional anxiety management methods. It highlights a
segment of the population that may require more information or evidence of VR's benefits to
overcome their reservations. A significant portion of respondents (33.3%) indicated a
moderate level of willingness to try VR as a method for managing dental anxiety. This
suggests an openness to exploring new technologies, albeit with some reservations that could
stem from uncertainties about VR's practical application, potential side effects, or its efficacy
compared to conventional methods. This group might represent individuals who are open to
innovation but seek more assurance or empirical evidence before fully embracing VR in a
dental setting. Interestingly, nearly half of the respondents (50%) showed a high level of
enthusiasm towards using VR for anxiety management, indicating a strong interest in
innovative approaches to enhance their dental experience. They likely perceive VR as a
promising tool that can offer a significant improvement in managing dental anxiety, possibly
due to positive predispositions towards technology or dissatisfaction with existing anxiety
management options. Their readiness to adopt VR suggests a potential market for
implementing such technologies in dental practices, highlighting the importance of
addressing this demand with effective and accessible VR solutions.

DISCUSSIONS

In conclusion, the survey insights underscore the complexity of introducing VR
technology into dental anxiety management. While there is evident enthusiasm and potential
for VR to enhance dental care, successful implementation will require a multifaceted
approach that considers patient preferences, empirical evidence, and the practicalities of
integrating new technologies into existing healthcare frameworks. Future research should
continue to explore the long-term effects of VR on dental anxiety, the cost-benefit analysis of
VR adoption in dental practices, and strategies for personalizing VR experiences to meet
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diverse patient needs. Ultimately, as mentioned before, the integration of VR into dental
treatments represents a forward-thinking approach to healthcare that aligns with
contemporary trends towards patient-centred care and technological innovation.

CONCLUSIONS

The survey of dental students on the use of VR for anxiety management in dental
treatments indicates a strong belief in the potential of this technology to improve patient care.
Supported by literature, the findings suggest that VR can significantly reduce dental anxiety,
enhancing patient experiences and outcomes. However, successful implementation will
require addressing practical challenges and integrating VR within a broader strategy of
anxiety management. The practical challenges of implementing VR in dental settings are
multifaceted, ranging from technological to financial and operational considerations. For
instance, the initial cost of VR equipment and the need for ongoing maintenance and content
updates can pose significant barriers to widespread adoption. Additionally, training dental
staff to effectively use and troubleshoot VR technology is crucial for ensuring a smooth
integration into daily practice. These challenges underscore the importance of a thoughtful
and strategic approach to adopting VR, one that includes evaluating the return on investment
in terms of improved patient satisfaction and potential increases in patient throughput due to
reduced anxiety and more efficient procedures. Moreover, the integration of VR technology
into dental practices must be done in a manner that complements existing anxiety
management strategies, such as cognitive behavioural therapy and pharmacological
interventions. As VR technology continues to evolve, the potential for creating highly
immersive and personalized experiences offers exciting possibilities for further reducing
dental anxiety and enhancing patient care. Future research in this area will be vital for
identifying best practices for VR implementation and for understanding its full impact on the
dental industry.
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