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Abstract reality), Group B (Audio distraction), Group C (POP-IT

children were

Introduction: Dental anxiety is common among children
and adolescents, often causing behavioural challenges
during treatment. Non-pharmacological distraction
methods, both passive and active, are widely used to
manage anxiety. While virtual reality and audio
distraction have been studied, the effectiveness of POP-
IT toys in dental anxiety management remains
unassessed.

Methodology: The study involved 80 children aged 6-8

years, divided into four groups: Group A (Virtual

toys), and Group D (control). All
introduced to the procedure using the Tell-Show-Do
technique. Anxiety levels were assessed before and after
the procedure using the Facial Image Scale (FIS), along
with pulse rate and oxygen saturation. Data were
analyzed using paired t-tests and ANOVA.

Results: All the three study groups showed a significant
difference in their spo2, pulse rate and FIS scores before
and after the use of the distraction techniques. The

Virtual Reality Group showed statistically significant
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higher improvements, followed by the POP-IT Group
and the Audio

Conclusion: The wuse of

Distractor  Group  respectively.

distraction techniques
significantly reduces anxiety in children. Virtual reality
and POP-IT toys can be used as a regular distraction tool
in Pediatric dental practice.
Keywords: 3D Virtual Reality; Distraction Aids;
Anxiety; FIS; Audio Distraction; POP-IT; Pulpectomy;
pain perception; Play therapy.

Introduction

Dental anxiety is a significant barrier to oral healthcare in
children, affecting their ability to cooperate during
treatment. It is one of the most common emotional
responses in children and varies with age. Anxiety can
lead to behavioural issues, making dental treatment
stressful for both the patient and the practitioner. The
prevalence of dental fear and anxiety (DFA) in children
ranges from 5% to 20% across various countries, with
severe cases classified as dental phobial. Effective
behaviour management is crucial for successful
treatment.

Distraction is a widely used non-pharmacological
strategy that diverts attention from unpleasant stimuli.
Techniques like Tell-Show-Do, modelling, audiovisual
aids etc have been widely used. Audio visual aids helps
in controlling visual and auditory stimuli, often
implemented through televisions or music®3. Recent
advancements include virtual reality (VR), which
provides a highly immersive environment by blocking
external stimuli and enhancing patient engagement “.
Music therapy has also shown to reduce anxiety in
various medical contexts and is more effective when
personalized®.

Play therapy helps children express emotions and
develop coping skills. It includes various approaches,

such as sensory and motor-based activities, and aims to
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reduce anxiety, improve self-control, and enhance

problem-solving abilities®. POP-IT is a reusable silicone

sensory toy with “bubbles” that can be pressed in and

out, producing a tactile and auditory sensation. It engages

children through repetitive motion and sound, providing

sensory stimulation. While the effectiveness of VR and

Audio distraction in reducing dental anxiety has been

studied, there is little research on sensory tools like POP-

IT toys. This study aims to evaluate the effects of VR,

Audio distraction, and POP-IT toys on dental anxiety,

pulse rate, and oxygen saturation in children.

Materials and Methods

The study was conducted in the Department of Pediatric

and Preventive Dentistry,

Bangalore Institute of Dental Sciences and Hospital,

Bangalore after obtaining approval from the Institutional

ethical committee. The sample consisted of 80 healthy

children, aged between 6-8 years full filling the selection

criteria.

Inclusion criteria

¢ Children in good physical and mental health.

e Children with no history of allergies

e Children classified as Frankl Behavior Rating 2 or 3.

¢ Children requiring pulpectomy under local anesthesia
and with no prior exposure to it.

e Informed parental consent.

Exclusion criteria

e Children with systemic illness

e Children with cognitive, hearing or visual impairments.

e Study participants were randomly divided into 4
groups consisting of 20 each

e Group A - 3D virtual reality glasses with audio
[ANTVR 3D Glasses]

e Group B - Audio distractor [Boat rockerz wireless]

e Group C-POP-IT
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e Group D - Control group

————

Figure 1: Distraction aids (a) 3D Virtual reality glasses
with audio, (b) POP-IT, (c) Audio Distractor

Children included were oriented with the procedure they

needed to undergo using the Tell-Show-Do technique.
Children in all three study groups undergoing the

Results

pulpectomy procedure were provided with the respective
distraction aid (Figl) for 5 minutes, after which the
procedure was carried out. The distraction aid was given
throughout the procedure. Anxiety was assessed before
and after the procedure using the Facial Image Scale.
Pulse rate and oxygen saturation levels were also
assessed before and after the pulpectomy procedure using
the pulse oximeter. The procedure was carried out using
standard isolation techniques.

The obtained data was compiled, tabulated and
statistically analyzed using Kruskal Wallis Test and

One way Anova test.

Table 1: Comparison of mean difference in Pulse Rate & SpO2 levels between 4 groups from Baseline to After Treatment

using Kruskal Wallis Test

PR (in bpm) SpO2 (in bpm)
Groups N Mean SD Mean SD
Group A 20 9.20 8.39 4.19 1.25
Group B 20 4.76 9.68 2.10 2.05
Group C 20 5.22 5.85 2.99 1.84
Group D 20 1.40 9.92 0.30 2.08
p-value <0.001* <0.001*

Table 1 shows a statistical significant difference with
respect to both pulse rate and Spo2 levels between the
groups.

Group A (V R) showed a highest reduction in pulse rate
9.20 = 8.39 bpm and greater increase in spo2 (4.19 *

1.25). This was followed by Group C where pulse rate
decreased by (5.22+5.85) and spo2
(2.99+1.84). The control group D showed the least
in both the

increased by

difference before and after treatment

physiological parameters.

Table 2: Comparison of mean difference in FIS Scores between Before & after Treatment period using Wilcoxon Signed

Rank Test
Groups Time N Mean SD Mean Diff p-value
Group A Before Rx 20 2.70 0.47
1.45 <0.001*
After Rx 20 1.25 0.44
Group B Before Rx 20 2.60 0.50 0.45
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After Rx 20 2.15 0.37
Group C Before Rx 20 2.50 0.51
After Rx 20 | 170 0.66 080
Group D Before Rx 20 2.85 0.59 0.05
After Rx 20 2.60 0.50

Table 2 depicts comparision of mean FIS score before
and after treatment with Group A showing highest
difference of (1.45) followed by Group C (0.80).

A statistical significant difference was seen in all the
experimental groups before and after treatment.
Discussion

Dental anxiety in children and adolescents, significantly
impacts oral health outcomes and treatment experiences ’.
Dental anxiety refers to a deep-rooted feeling of fear or
threat that can cause individuals to avoid dental visits. In
Pediatric dentistry, the administration of local anesthesia
is a common trigger for anxiety, with anxious children
perceiving higher pain

intensity and exhibiting

uncooperative behaviour ®As a result, behaviour
guidance techniques, both pharmacological and non-
pharmacological are essential in managing dental anxiety
in children. The technique of behaviour management
must be individually tailored.

Distraction, a non-pharmacological technique, has proven
effective in redirecting a child’s focus away from
anxiety-inducing stimuli®. In this in-vivo study, 80
children aged 6-8 years were divided into four groups:
Group A (3D VR Glasses), Group B (Audio Distraction),
Group C (POP-IT), and Group D (Control). Parameters
such as pulse rate, oxygen saturation (SpO:), and Facial
Image Scale (FIS) scores were used to assess anxiety
levels.

The results demonstrated that the Virtual Reality Group
showed a significant improvement in reducing anxiety as
shown in the FIS scores, SpO2 levels and pulse rate

followed by the POP- IT group. Though the Audio

©2026 1IDSIR, All Rights Reserved

Distractor Group exhibited a significant difference before
and after treatment, it was less effective than the virtual
reality and the POP -IT groups.

Distraction techniques like VR glasses is based on the
principle that pain perception decreases when attention is
diverted 1% VR offers

engagement, VR Group has consistently achieved a

immersive multisensory
favourable response, significantly lowering anxiety and
pain 2, The results of the present study are in accordance
with randomised controlled trials conducted by Sharma
et al in 2021 = and SG Greeshma et al 2021 where they
found that VR distraction was significantly better than
the audio distraction and TSD in children aged 6-8 years.
A systematic review and meta-analysis conducted in
2024 also demonstrated that there was a significant
reduction in anxiety and pain with the use of VR™.
These results support the distraction theory which posits
that immersive stimuli like VR can reduce anxiety by
diverting attention away from aversive procedures in the
dental clinic. Clinical evidence demonstrates that
distraction techniques can successfully alleviate a child’s
dental fear and anxiety as, external stimuli from different
senses can easily overload the child’s focus and divert
their attention from the dental treatment!®8 VR
eyeglasses are available in various budgets and is easily
available which further encourages the incorporation of
VR into clinical dental practice. The utilization of VR in
routine practice can reduce the reliance on
pharmacological sedation, improve patient compliance

and enhance the overall dental experience for children.
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Play therapy using POP-IT toys resulted in notable but
comparatively lower reductions in pain and anxiety than
the VR eyeglasses. POP-IT toys acts by the tactile,
repetitive, and rhythmic engagement, producing a
calming effects through sensory stimulation and motor
distraction °. However, the level of cognitive and
sensory immersion achieved with POP IT toys is
inherently less than that of VR distraction, potentially
accounting for its relatively lesser efficacy. In addition, it
was used in children aged between 6-8 years and was a
simple repetitive action, hence could not engage the child
throughout the procedure, however it may be effective in
young children.

Audio distraction is recognized as an effective method of
reducing anxiety and fear. Having patients choose music
according to their preferences has a beneficial effect in
reducing anxiety and fear®.Audio distraction promotes
relaxation and reduced pain perception, undergoing
dental extractions was stated in studies by Kim et al.,?
and Singh et al 2. However, the present study showed
that though Audio distraction was effective, however it
was less than the Virtual Reality and POP-IT toy.
Distraction is an important tool in behaviour
management. The present study showed that Virtual
Reality was more effective than the POP-IT toy and
audio distraction. This emphasises the need for
appropriate selection of distraction techniques based on
the cognitive development of a child.

Conclusion

The current study concluded that Virtual Reality was the
most effective distraction technique, showing the highest
improvements in SpQO:, pulse rate, and FIS scores. This
was followed by the POP-IT and audio group
respectively which also showed significant reduction in

anxiety.

©2026 1IDSIR, All Rights Reserved

References

1.

Soni S, Bhatia R, Oberoi J. Evaluation of the
Efficacy of Aromatherapy on Anxiety Level among
Pediatric Patients in a Dental Setting: A Randomized
Control Trial. Int J Oral Care Res 2018;6(2):44-49.
Navit S, Johri N, Khan SA, et al. Effectiveness and
comparison of various audio distraction aids in
management of anxious dental paediatric patients. J
Clin Diagn Res2015;9(12):2C05-zC09. DOI:
10.7860/JCDR/2015/15564.6910.

Singh D, Samadi F, Jaiswal JN, et al. Stress
reduction through audio distraction in anxious
pediatric dental patients: an adjunctive clinical study.
Int J Clin Pediatr Dent 2014;7(3):149-152. DOI:
10.5005/ jp-journals-10005-1254

Singh H, Rehman R, Kadtane S, et al. Techniques for
the behavior management in pediatric dentistry. Int J
Sci Stud 2014;2(7):269-272.

Janthasila N, Keeratisiroj O. Music therapy and
aromatherapy on dental anxiety and fear: A
randomized controlled trial. J Dent Sci. 2023
Jan;18(1):203-210. doi: 10.1016/j.jds.2022.06.008.
Epub 2022 Jun 30. PMID: 36643242; PMCID:
PMC9831786.

Kiran SDP, Vithalani A, Sharma DJ. Patel MC, Bhatt
R, Srivastava M. Evaluation of the Efficacy of Play
Therapy among Children Undergoing Dental
Procedure
Graphological Method: A Clinical Study. Int J Clin
Pediatr Dent.,2018;11(5):412-416

Shafi S, Alasmri A, Mustafa A, Shiban AlShahrani

AS, Alasmri H, Bijle MN. An assessment of dental

through  Drawings  Assessed by

anxiety in nonclinical setting among Saudi Arabian
children using Abeer Children Dental Anxiety Scale.
J Dent Res Rev 2015;2: 172-4.

69

Page



Dr Ramya V S, et al. International Journal of Dental Science and Innovative Research (IJDSIR)

8.

10.

11.

12.

13.

14.

15.

Arjen J. van Wijk, Johan Hoogstraten, Anxiety and
pain during dental injections, Journal of Dentistry,
Volume 37, Issue 9,2009, Pages 700-704, ISSN 030
05712,https://doi.org/10.1016/j.jdent.2009.05.023.
Aitken JC, Wilson S, Coury D, et al. The effect of
music distraction on pain, anxiety and behaviour in
Pediatric  dental Pediatric ~ Dent
2002;24(2):114-118.

Hoffman HG, Doctor JN, Patterson DR, Carrougher

patients.

GJ, Furness TA 3rd. Virtual reality as an adjunctive
pain control during burn wound care in adolescent
patients. Pain 2000;85:305-9.

The effectiveness of virtual reality distraction for
pain reduction: A systematic review Kevin M.
Malloy, Leonard S. Milling 2010

Amal Al-Khotani, Lanre A'aziz Bello & Nikolaos
Christidis (2016). Effects of audiovisual distraction
on children’s behaviour during dental treatment: a
trial, Acta
Odontologica Scandinavica, 74:6, 494-501

Sharma Y, Bhatia HP, Soods S, et al. Effectivenessof

randomized  controlled clinical

Virtual Reality Glasses Digital Screens and Verbal
Command as a method to Distract Young Patients
during Administration of Local Anesthesia. Int J Clin
Pediatr Dent 2021;14(S-2):S143-S147.

SG G, George S, S A, et al. Comparative Evaluation
of the Efficacy of Virtual Reality Distraction, Audio
Distraction and Tell-show-do  Techniques in
Reducing the Anxiety Level of Pediatric Dental
Patients: An In Vivo Study. Int J Clin Pediatr Dent
2021;14(S-2):S173-S178.

Nezhad HM, Ashourioun A, Sadeghdaghighi A. The
effect of virtual reality for anxiety and pain in

dentistry: A systematic review and meta-analysis.

©2026 1IDSIR, All Rights Reserved

16.

17.

18.

19.

20.

21.

Community Dent Health. 2024 Nov 29;41(4):248-
255. doi: 10.1922/CDH_00160Nezhad08. PMID:
39535423.

Bellieni CV, Cordelli DM, Raffaelli M, Ricci B,
Morgese G, Buonocore G. Analgesic effect of
watching TV during venipuncture.Arch Dis Child
2006;91:1015-7.

Cassidy KL, Reid GJ, McGrath PJ, Finley GA, Smith
DJ, Morley C, et al. Watch needle, watch TV:
Audiovisual distraction in preschool immunization.
Pain Med 2002;3:108-18.

Sparks L. Taking the “ouch” out of injections for
children. Using distraction to decrease pain. MCN
Am J Matern Child Nurs 2001;26:72-8.

Klingberg, G., & Broberg, A. G. (2007). Dental
fear/anxiety and dental behaviour management
problems in children and adolescents : a review of
prevalence and concomitant psychological factors.
International Journal of Paediatric Dentistry, 17(6),
391-406. https://doi.org/10.1111/J.

Kim YK, Kim SM, Myoung H. Musical intervention
reduces patients’ anxiety in surgical extraction of an
impacted mandibular third molar. J Oral Maxillofac
Surg 2011; 69:1036-1045.

Singh D, Samadi F, Jaiswal J, Tripathi AM. Stress
Reduction through Audio Distraction in Anxious
Pediatric Dental Patients: An Adjunctive Clinical
Study. Int J Clin Pediatr Dent. 2014 Sep-
Dec;7(3):149-52. doi: 10.5005/jp-journals-10005-
1254

70

Page



