Research Articles

Academia Journal of Medicine
Year 2025, Volume-8, Issue- 2 (July-Dec)

Virtual Reality Distraction in Pediatric Dentistry: A Comprehensive Review
of Its Efficacy and Applications

' Dr. H. L Gupta, > Dr. Meghna Punjabi, * Dr. Jurmi Kothari, + Dr. Sumit Bhatt, 5 Dr. K. Muraliselvan, ¢ Dr. G. Mohan

' HOD & Professor, Principal, Department of Periodontology and Oral Implantology, Rajasthan Dental College and, Hospital, Nirwan University, Jaipur,
Rajasthan.

? Assistant Professor, Department of Pediatric and Preventive Dentistry, GDCH, Mumbai, Maharashtra

* Tutor, Department of Pedodontia, Government dental college and hospital Ahmedabad, Gujarat.

4 PhD Scholar, Assistant Professor, Department of Oral and Maxillofacial Surgery, Rajasthan Dental College & Hospital, Nirwan University, Jaipur,
Rajasthan

*Postgraduate, Department of Pediatric and Preventive Dentistry, Government Dental College and Hospital, Cuddalore District, Chidambaram, Tamil-
nadu.

¢Professor and Head, Department of Pediatric and Preventive Dentistry, Government Dental College and Hospital, Cuddalore District, Chidambaram,
Tamilnadu.

ARTICLE INFO ABSTRACT

Keywords: The effective delivery of dental care can often be hindered by a child’s reluctance to cooperate.

PediatricDentistry, Itisessential toexplore psychological behavior management methods that effectively reduce

Behavioursmanagement, anxiety during dental visits while fostering a positive attitude towards dental procedures.

Virtual Reality Distraction Despite the availability of numerous behavior management techniques, the chosen approach
must also be acceptable to parents. Among these techniques, distraction is one of the most
commonly utilized and well-received by parents. It involves diverting children’s attention
away from what they may perceive as unpleasant procedures. Recently, virtual reality
distraction (VRD) has emerged as an innovative and increasingly recognized method for
providing this diversion. The aim of this research is to thoroughly examine the virtual reality
distraction technique.

Introduction: diverting their attention away from the procedure at hand.!

The use of VRD combines entertainment and distraction,
allowing children to explore captivating worlds that can
ease their anxieties and promote cooperation during dental
visits. This technique not only helps in reducing stress but
also aims to improve the overall perception of dental care
among children. Parents have shown increased acceptance
of VRD as it provides a non-invasive and effective method
for managing behavior, enhancing the likelihood of positive

Virtual reality distraction is an innovative approach gaining
attention in the field of pediatric dentistry. As dental
procedures can often evoke anxiety and fear in children,
traditional behavior management techniques may fall short
in effectively addressing these emotional challenges. VRD
seeks to transform the dental experience by immersing
young patients in engaging virtual environments, thereby
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dental experiences.?

By integrating cutting-edge technology into dental practices,
VRD represents a shift in how pediatric dentistry addresses
the emotional needs of young patients. This introduction to
virtual reality distraction highlights its potential to create
a more child-friendly environment, ultimately leading to
better dental health outcomes and more positive experiences
for both children and their parents.?

Virtual reality distraction harnesses the power of immersive
technology to create a playful and engaging atmosphere for
children during dental procedures. As children are typically
more receptive to interactive experiences, VRD capitalizes
on their inherent curiosity and imagination. By offering
them a chance to explore fantastical worlds, play games, or
even embark on adventures while undergoing treatment,
VRD can significantly mitigate feelings of fear and anxiety
associated with dental visits.*

Research has shown that when children are engaged ina VR
experience, their focus shifts away from the dental procedure
to the virtual environment they are exploring. This shift in
focus can effectively reduce physiological signs of anxiety,
such as heart rate and stress levels, leading to a calmer
and more cooperative patient. Additionally, by fostering a
sense of control through interactive storytelling, children
are empowered to face their dental experiences with less
apprehension.’

Furthermore, VRD not only benefits the child but also
enhances the overall workflow of dental practices. By
reducing anxiety and resisting behavior, dental professionals
can perform procedures more efficiently and with greater
ease. This can lead to shorter appointment times, reduced
need for sedation, and an improved experience for both staff
and patients. As a result, practices that implement VRD may
see increased patient satisfaction and retention, as children
leave the office feeling positive about their dental visit.'?

In summary, virtual reality distraction represents a significant
advancement in pediatric dentistry, addressing the emotional
barriers that often accompany dental care for children. Its
ability to engage young patients in an enjoyable manner not
only alleviates anxiety but also promotes a positive outlook
on dental health. As VRD technology continues to develop
and become more accessible within dental practices, it has
the potential to revolutionize how dental care is delivered to
children, making dental visits a more pleasant experience for
all involved.

Objectives of Using Virtual Reality
Distraction in Pediatric Dentistry®’

1. Anxiety Reduction: The primary objective of em-
ploying VRD is to alleviate anxiety and fear associ-
ated with dental procedures in children, creating

a more relaxed and conducive environment for
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treatment.

2. Enhanced Cooperation: By diverting children’s
attention from the dental procedure, VRD aims to
promote greater cooperation during treatment,
leading to a smoother workflow for dental profes-
sionals.

3. Improving Patient Experience: VRD seeks to
transform the dental visit into a more enjoyable
and positive experience for children, fostering a
better overall attitude towards dental care.

4. Reduction of Physiological Stress Responses:
Another key goal is to diminish physiological indi-
cators of stress, such as elevated heart rate and
blood pressure, during dental procedures.

5. Parent Satisfaction: By providing an engaging
distraction, VRD enhances the overall experience
not just for the child but also for parents, who
are more likely to feel satisfied with their child’s
treatment.

Mechanism of Virtual Reality Distraction: The
mechanism of VRD involves several components that work
together to create an immersive experience for the child:

1. Immersive Environment: VRD utilizes head-
sets or goggles to transport children into a virtual
world, where they can interact with various engag-
ing elements. This level of immersion helps distract
them from the dental procedure.

2. Interactive Engagement: The virtual environ-
ment is often designed to be interactive, allowing
children to participate in games, adventures, or
storytelling. This interaction captures their atten-
tion and keeps their minds occupied.

3. Sensory Diversion: VRD engages multiple sens-
es, including sight and sound, to create a compel-
ling experience that overshadows the discomfort
or anxiety linked to dental procedures.

4. Empathy and Empowerment: The engaging
narratives within the VR experience often include
elements that encourage bravery and empower-
ment, helping children feel in control and support-
ive of their own experience during treatment.

5. Distraction from Pain and Discomfort: By focus-
ing on the virtual experience, children’s perception
of pain can be significantly diminished. Research
has indicated that effective distraction can lead to
lowered pain thresholds and improved tolerance
to procedures.

Discussion:

Virtual reality distraction has emerged as an innovative
approach in pediatric dentistry, offering a unique solution
to manage the anxiety and fear that many children
experience during dental visits. The integration of immersive
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technology not only fosters a more engaging environment for
young patients but also adds a layer of distraction that can
significantly improve their dental experience.'

One of the primary benefits of VRD is its ability to divert
children’s attention away from the clinical aspects of dental
procedures. Traditional methods of distraction, such as
music or videos, may not always engage children effectively.
In contrast, VRD provides an interactive and immersive
experience that captures their focus completely, allowing them
to explore imaginative worlds while undergoing treatment.
This distraction has been shown to lower physiological stress
responses, including heart rate and blood pressure, which are
typically heightened during dental procedures.>’

Moreover, the collaborative nature of VR experiences can
empower children, making them feel more in control of their
dental visit. This empowerment can foster positive associations
with dental care, potentially improving long-term attitudes
towards oral health. As children engage with the virtual
environment, they may also exhibit increased cooperation,
allowing dental professionals to perform procedures more
efficiently and with fewer complications.

Despite these advantages, it is crucial to consider the
accessibility and feasibility of implementing VRD in clinical
settings. The initial costs of VR equipment and the need for
proper training for dental staff may pose challenges for some
practices. However, as technology becomes more prevalent
and affordable, the adoption of VRD in pediatric dentistry is
likely to grow.

Various researchers have evaluated the efficacy of virtual reality
distraction in pediatric dentistry. For instance, Nuvvula et al.
(2015) demonstrated that children using 3D VR experienced
greater satisfaction and reduced anxiety compared to those
in control groups.® Similarly, Buldur et al. (2021) found that
VR significantly decreased both pain and anxiety in children
undergoing dental procedures, showcasing the effectiveness of
PlayStation 4 VR with animated films as a distraction tool.’
These findings, along with other studies in the field, collectively
underscore the promising role of virtual reality distraction in
enhancing the dental experience for young patients.®?
Niharika et al. (2018) found that the use of Google VR Box
significantly reduced both anxiety and pain levels in young
patients aged 4 to 8 years, as measured by the Wong-Baker
FACES Pain Rating Scale (WBES), the Modified Child Dental
Anxiety Scale (MCDAS), pulse rate, and oximeter readings."
Similarly, Pande et al. (2020) demonstrated that in children
aged 5 to 8 years, VR interventions were particularly effective
in reducing dental fear and anxiety, outperforming control
groups and other distraction methods such as audio or
smartphone applications."

Further corroborating these findings, Greeshma et al. (2021)
reported that children aged 6 to 8 years exhibited the highest
levels of relaxation while using VR, showing significant
reductions in anxiety as assessed by the Fear Indices Scale
(FIS), heart rate, and oximeter measurements.'> Their study
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employed a VR roller coaster experience that further
enhanced the immersion of children in a playful context.
Additionally, Zaidman et al. (2022) focused on older children
(ages 4 to 12) and found that VR significantly decreased pain
during rubber dam placement, reaffirming the effectiveness
of VR in minimizing discomfort during specific dental
procedures."”

The interactive nature of these VR experiences not only
helps to alleviate immediate fears but also cultivates positive
associations with dental care, potentially improving long-
term attitudes toward oral health. The empowerment children
feel while engaging in VR can further encourage cooperation
during procedures, making the entire experience more
manageable for dental professionals.

Despite these promising outcomes, it is essential to address
the challenges associated with the implementation of VRD
in clinical settings. Issues such as the cost of equipment and
the need for staff training remain barriers for many dental
practices. However, as technology becomes more accessible,
the potential for widespread adoption of VRD in pediatric
dentistry continues to grow.

In summary, numerous studies—including those by Niharika
et al., Pande et al., Greeshma et al., and Zaidman et al.—
highlight the significant efficacy of virtual reality distraction
in reducing anxiety and pain during dental procedures
for children. Collectively, these findings underscore the
transformative potential of VRD in creating a more positive
dental experience, paving the way for healthier attitudes
toward dental care among young patients.

Conclusion:

Virtual reality in pediatric dentistry reduces anxiety and
fear, enhancing patient cooperation during procedures. By
immersing children in engaging virtual environments, VR
creates positive experiences, fostering comfort and security.
This distraction may lower pain perception, improving
overall outcomes. Continued research is needed to explore
long-term effects and applications, but VR shows promise as
an effective tool in transforming pediatric dental visits into
more enjoyable experiences.
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