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Objective: To assess the impact of virtual reality (VR) glasses on pain perception and heart rate during inferior
alveolarnerve blockin pediatric patients.

Methods: This quasi-experimental investigation was conducted at a dental hospital (University College of
Dentistry), Lahore, Pakistan from June to February 2022. The study included healthy children aged four to twelve
years who needed dental treatment involving an inferior alveolar nerve block. The distraction was done using VR
glasses. Participants were arbitrarily divided into two groups, one with VR and the other without VR. The
patients' behavior was recorded during the nerve block using the face, legs, activity, cry, and consolability
(FLACC) behavioral pain assessment scale. The Pulse rate was monitored before, during, and after the procedure.
Results: Of the total 68 participants, the median age was 8 (7-9) years. There were 36 (52.9%) patients in the non-
VR group and 32 (47.1%) patients in the VR group. The median FLAACC score was found to be significantly lower in
the VR group as compared to the non-VR group i.e., 1.0 (1.0 - 2.0) vs. 5.0 (4.0 - 5.0) (p-value <0.001) respectively.
Both groups showed significant median differencesin face (p-value 0.008), legs (p-value <0.001), activity (p-value
<0.001), crying (p-value <0.001), and consolability (p-value <0.001) scores. During treatment, the heart rate of VR
participants was found to be significantly lower than the non-VR group i.e., 93.0 (90.0 - 96.0) vs. 100.0 (87.7 -
104.0) (p-value 0.044) respectively.

Conclusion: The study revealed that the use of VR goggles as a distraction method demonstrated a significant

reductionin pain perceptionand heartrate.

\Keywords: Dentists, Pain, Pediatric Dentistry, Virtual Reality. /

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:// creative commons.
org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Dental anxiety is a common problem among children,
with up to 80% experiencing fear or anxiety during
dental visits, resulting in delayed dental care, decreased
oral health, and an increased risk of developing dental
phobia in adulthood.' Different distraction techniques
are used to manage the behavior of pediatric patients.
These distraction techniques range from needle
disguise to virtual reality (VR) glasses, and in extreme
situations, restraints, also known as protective
stabilization, are used to control the non-cooperative
behavior of pediatric patients.” Physical restraint or
protective stabilization has many physiological and
psychological downsides. Moreover, inappropriate
restraint use can result in brachial plexus damage,

sores, exhaustion, and energy loss. Children who are
immobile for an extended period of time may
experience physiological loss of their muscles'
flexibility, strength, and peripheral blood flow.*

One potential solution to the problem of non-
compliance is using VR glasses as a distraction
technique during dental procedures. VR glasses are
head-mounted devices that simulate a virtual
environment and provide a 3D visual experience to the
user. The glasses can be programmed to display various
scenarios, such as a calming beach scene or a playful
cartoon, which can help distract the patient from the
dental procedure. By immersing the child in a virtual
environment, the patient's focus shifts from the
procedure to the virtual world, reducing anxiety and
discomfort. Reportedly, VR distraction reduces anxiety
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in pediatric patients with autism spectrum disorder
(ASD).”*

VR glasses can effectively distract patients from the
dental procedure and reduce their anxiety. This
distraction technique has been successfully used in
other medical settings, such as during chemotherapy
and radiology procedures, to reduce pain and stress.
However, its use in pediatric dentistry is still in its
infancy and requires furtherinvestigation.’

Healthcare in Pakistan is underfunded, like in other
developing countries. The dental treatment services
offered in Pakistan are highly variable in quality.
Therefore, very little data is available when it comes to
the use of various advanced distraction techniques to
control the conduct and apprehension of children
during dental treatment. Conventional methods of
distraction and behavioral control are commonly
practiced by Pakistani dentists; however, fewer
practitioners have taken theinitiative to use technology
like VR glasses and gaming as distracting measures in
their dental clinics.”

Furtherresearchis required to evaluate VR distraction's
long-term effects and efficacy in various pediatric
dental patient populations. Despite this, VR spectacles
provide a non-invasive, safe, and effective alternative
for the management of dental anxiety and discomfort
in pediatric patients.’

The study aimed to assess the effectiveness of VR
glasses on pain perception and heart rate during
inferior alveolar nerve block in children. By exploring
the utility of VR as a distraction technique in pediatric
dentistry, we can enhance the quality of care, reduce
anxiety, and ultimately contribute to better oral health
outcomes foryoung patients.

METHODS

This quasi-experimental study was performed in a
private dental hospital (University College of Dentistry)
from June to February 2022 after approval from the
Institutional Review Board of the University College of
Medicine and Dentistry (UCD/ERCA/21/11gn). All
participants' legal parents or custodians gave their
written consent following an explanation of the study's
objectivesandadiscussion of theirambiguities.

A systematic sampling technique was employed to
ensure the randomization of subjects under the
inclusion criteria. Every odd patient on the list was
addedtothenon-VR group, whereas every even patient
was addedtothe VR group. OpenEpisoftware was used
for the estimation of sample size, taking a confidence
interval of 95%, power of the test 90%, margin of error

5%, and mean oxygen saturation of group 196.2 + 0.375
and group 2 97.3 * 1.801."” The sample size was
estimated to be 60. However, the sample size was
raised to 68 participants, 32 in the VR group and 30 in
the non-VR group. The inclusion criteria were healthy
children between four and twelve years of age who
needed treatment involving inferior alveolar nerve
block, had no past bad dental experience, and were
fully cooperative during a dental examination. Children
with mental impairment, a history of seizures, and
sensitivity to VR, and those who did not provide
informed consent constituted the exclusion criteria.
The procedure was performed by the same demonst-
rator on both groups in the pediatric department. The
inferior alveolar nerve block was given, and the
behavior of the patient was documented using the face,
legs, activity, cry, and consolability (FLACC) behavioral
pain assessment scale.” The FLACC scale assesses pain
in five categories, i.e., Face, Legs, Activity, Cry, and
Consolability; each scored on a scale from o to 2, with o
indicating no pain and 2 indicating the most severe pain.
The sum of these individual scores yields a total FLACC
score, ranging from o to 10." Before the procedure,
during the procedure, and after the procedure, the
heart rate of the patient was measured using a pulse
oximeter (CMS50D Pulse Oximeter). The documen-
tation of the behavior pain assessment scale and heart
rate was done by a trained postgraduate resident
workinginthe pediatricdepartment.

The distraction was done with VR glasses (LG 360 VR
headset). These VR glasses employ modern technology
to create virtual environments (VEs) that immerse and
stimulate patients. These advanced technologies
simulate images, sounds, and movements to facilitate
immersion in the virtual world. These glasses have
manually adjustable lenses customized to the patient's
focal length. Built-in hearing aids were also provided
along with these spectacles. The children were
presented with three kinds of videos, including two
cartoon videos and one documentary on wildlife, from
which they had to select one. Before beginning the
procedure, the patient was shown how to use the
device using the tell-show-do technique.

Statistical Package for Social Sciences (SPSS) version 24
was used for statistical analysis. Median and interqua-
rtile range (IQR) were calculated for quantitative
variables such as age, FLACC scale, and heart rate.
Frequency and percentage were calculated for gender.
The Normality of the data was checked by the Shapiro-
Wilk test. The data were not normally distributed;
therefore, non-parametric tests were applied.
Inferential statistics were explored using the Mann-
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Whitney U test to compare the FLACC scores and heart
rate between VR and non-VR groups. The p-value of
<0.05 was considered as significant.

RESULTS

In the investigation, 68 participants were enrolled. The
median age of the patients was 8 (7 — 9) years. There
were 38 (55.9%) females and 30 (44.1%) males. Almost
one-half of the patients were in the non-VR group 36
(52.9%), and the remaining 32 (47.1%) were in the VR
group.

Table 1 illustrates the mean FLACC behavioral pain
assessment scores and their comparison between non-
VR and VR groups. There was a significant difference in
the median scores of the FLACC scale between the non-

VR and VR groups (p-value <0.001). The patients in the
VR group were more compliant and had reduced
median score as compared to the non-VR group i.e., 1.0
(1.0-2.0)vs.5.0(4.0-5.0)respectively.

Comparing individual items of the FLACC scale revealed
significant median differences in face (p-value 0.008),
legs (p-value <0.001), activity (p-value <0.001), crying
(p-value <0.001), and consolability (p-value <0.001)
scores betweenthe VR and non-VR group (Table 2).

An insignificant median difference was found between
the VR and non-VR group heart rates before (p-value
0.116) and after (p-value 0.062) the procedure.
However, during the procedure heart rate was found
significantly lower in the VR group as compared to the
non-VR groupi.e., 93.0(90.0-96.0) vs.100.0 (87.7-104.0)
(p-value 0.044)(Table3).

Table 1: Comparison of FLACC BPS between VR and Non-VR group (n= 68)

Groups Total FLACC BPS -value
P Median (IQR) Minimum - Maximum P
Non-VR Group 36 5.0 (4.0 - 5.0) 3-7 .
<0.001
VR Group 32 1.0 (1.0 - 2.0) 0-2

-FLAAC: Face, legs, activity, cry, and consolability, BPS: Behavioral pain scale, VR: Virtual reality, IQR: Interquartile range

Mann-Whitney U test applied, “p-value < 0.05

Table 2: Comparison of Individual Components of the FLACC BPS Scale betweenVR and Non-VR group (n= 68)

Sub-groups Groups Median (IQR) Minimum - Maximum p-value

BPS Face Without VR 1.0 (1.0 - 1.0) 0-2 6.008
With VR 1.0 (0.0 - 1.0) 0-1 ’

BPS Legs Without VR 1.0 (1.0 - 2.0) 1-2 <0.001"
With VR 0.0 (0.0-0.0) 0-1 ’

. Without VR 1.5 (1.0 -2.7) 0-3 .

BPS Activity With VR 0.0 (0.0-0.0) 0-1 <0-001

BPS Crying Without VR 1.0 (1.0 - 2.0) 0-3 <0.007"
With VR 0.0 (0.0-0.0) 0-1

BPS Consolability Without VR 1.0 (1.0 - 2.0) 1-2 <0.007"
With VR 0.0 (0.0-0.0) 0-1

-FLAAC: Face, legs, activity, cry, and consolability, BPS: Behavioral pain scale, VR: Virtual reality, IQR: Interquartile range

Mann-Whitney U test applied, *p—value <0.05

Table 3: Comparison of heart rate between VR and Non-VR group (n= 68)

Groups Median (IQR) Minimum - Maximum p-value
Heart Rate Before Without VR 101.0 (88.2 - 102.0) 76 - 103
Treatment With VR 98.0(96.0 - 100.0) 90 - 110 0116
Heart Rate During Without VR 100.0 (87.7 —104.0) 85-106 .
Treatment With VR 93.0 (90.0 - 96.0) 87-105 0:044
Heart Rate After Without VR 100.0 (85.7 —102.5) 79-109
Treatment With VR 92.0 (89.2 - 96.0) 85-100 0-062

- VR: Virtual reality, IQR: Interquartile range
Mann-Whitney U test applied, *p-value <0.05
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DISCUSSION

For years, pediatric dentists have tried and tested
various techniques to reduce anxiety so that children
can have a pleasant experience and receive optimum
dental care. These include both pharmacolo-gical and
non-pharmacological techniques.” Lately, a lot of
emphasis has been placed on employing non-
pharmacological techniques to prevent any associated
adverse effects as well as the development of drug
dependence. VR goggles have been previously
reported to be an effective solution to reduce dental
anxietyin children.”

In the current study, VR glasses significantly reduced
pain perception and FLACC scores, which indicate
better patient behavior and experience; the VR group
showed only 'mild discomfort' as opposed to
'moderate pain' in the non-VR group. Studies
conducted in Northern Ireland,” Spain,” the USA,” and
the Netherlands” reported the efficacy of VR
technology in lowering anxiety during dental
procedures. Similar studies have been conducted in the
Middle East, e.g., in Jordan,” as well as in the regional
countries of India” and China,” and all of them have
shown similar results. This consistent viewpoint in the
studies conducted in recent years can be largely
attributed to the advancementin VR technology, which
seems to do a much better job at reducing dental
anxiety as opposed to previous models of VR goggles.”
These studies involved the use of wireless VR headsets,
goggles, and helmets. Although the kind of VR
technology used differed in each of these studies, it did
not significantlyimpact theresults.”

Heart rates were considerably lower in the VR group
compared to the non-VR group during treatment in the
current investigation, demonstrating the effectiveness
of the VR goggles in distracting the patient to the
extent that they felt relatively at ease during the
procedure. These results were consistent with the
previous data.”” Moreover, the authors observed that
the triggers of anxiety, such as sharp instruments and
needles, were blocked out from view by the VR glasses.
The patients were oblivious to these triggers and
remained calm throughout the procedure. It is
important to note that a change in heart rate is a well-
known marker of anxiety and helps in distinguishing the
onset of an anxiety attack. Mahmoud et al. reported
that VR distraction was more effective for children who
were more anxious before the procedure.” VR
distraction significantly decreased discomfort and
anxiety during dental treatments compared to
traditional distraction approaches like watching TV or

listening to music, according to a systematic review and
meta-analysis including a total of 384 children.”

In the current study, the VR distraction was well-
tolerated by children, and no adverse symptoms were
reported. This could be attributed to the fact that the
newer generation, i.e., Generation Alpha (born in the
early 2010s), is more familiar with modern-day
technology and adapts to new devices much more
easily. The usefulness of VR distraction may depend on
the child's age, developmental stage, and the type of
procedure being performed. VR distraction may not be
suitable for children who are prone to motion sickness
or have a history of seizures.”™ VR can disrupt the
sensory system and cause symptoms such as vertigo,
dizziness, sweating, pallor, equilibrium loss, etc., which
are collectively referred to as "VR sickness." These
symptoms may appear within the first few minutes of
use.” Most of the participants in the study who were
given VR goggles as a distraction technique exhibited
much lower anxiety. Not only does it make dental
procedures more comfortable for the patients, but it
also reduces chair side time. However, the same might
not be said about children with preexisting dental
phobias and anxiety disorders who may require
pharmacological interventions.” One of the limitations
of this was that different scales like the Visual Analog
Scale (VAS) or Children Dental Anxiety Scale (CDAS)
might be used to better understand the effectiveness of
VR glasses. We recommend further exploring the
development of more specialized and child-friendly VR
glasses with customized experiences tailored to
different age groups and specific dental procedures.
Collaborations with child psychologists and ways to
seamlessly integrate VR into routine dental care, along
with training of dentists and dental hygienists, must be
explored.

CONCLUSION

The use of VR goggles as a distraction method
demonstrated a significant reduction in pain
perception, as shown by lower FLACC behavioral pain
assessment scores in the VR group compared to the
non-VR group. Notably, individual components of the
FLACC scale, including facial expression, leg
movements, activity level, crying, and controllability,
also showed substantialimprovementsinthe VR group.
Moreover, the VR group exhibited significantly lower
heart rates during the dental procedure. These findings
suggest that VR distraction is effective in alleviating
pain and enhancing patient comfort during pediatric
dental procedures.

J Dow Univ Health Sci 2023, Vol. 17 (3): 136-141

139



Hassan et al. Virtual Reality Goggles as a Distraction Technigue

ETHICAL APPROVAL: This study was approved by the
Institutional Review Board of the University College of
Medicine and Dentistry, The University of Lahore,
Lahore with the No (UCD/ERCA/21/11gn, dated
21/10/2021).

AUTHORS' CONTRIBUTION: HH: Conception and
design, critical revision of manuscript, statistical
expertise, methodology, investigation and draft
preparation. SAH: Conception and design, analysis and
interpretation of data drafting, data duration. MF:
Conception and design, drafting, critical revision of
manuscript, interpretation of results. ZY & AS:
Literature search, critical revision of manuscript and
proof reading. All authors have approved the final
version of the manuscript to be published.

CONFLICT OF INTEREST: The authors declared no
conflicts of interest.

Funding: This study did not receive any grants or
funding.

Received: September12,2023
Accepted: November 04,2023

REFERENCES

1. Chishti F, Hassan HR. Qazi S. Dental anxiety among
students of Lahore, Pakistan. Pak J Med Health Sci 2021;
15:2659-61. d0i:10.53350/pjmhs211592659

2. AllaniS, Setty JV. Effectiveness of distraction techniques
in the management of anxious children in the dental
operatory.|IOSRJ Dent Med Sci2016;15:69-73.
doi:10.9790/0853-1510026973

3. Townsend JA. Protective stabilization in the dental set-
ting: a clinical guide. Chapter, Dental Care for Children
with Special Needs 2019:247-67.
doi:10.1007/978-3-030-10483-2_11

4. Curto Prieto D, Marco B, Tomas JF. P-062: Physical res-
traints reduction program. Eur Geriatr Med 2015; 6:548.
d0i:10.1016/51878-7649(15)30165-0

5. GsG, George S, Anandara;j S, Sain S, Jose D, Sreenivas 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(Suppl 2):5173-8.
doi:10.5005/jp-journals-10005-2106

6. NunnaM, Dasaraju RK, Kamatham R, Mallineni SK, Nuv-
vula S. Comparative evaluation of virtual reality
distraction and counter-stimulation on dental anxiety
and pain perceptionin children. J Dent Anesth Pain Med
2019;19:277-88.d0i:10.17245/jdapm.2019.19.5.2777.

7. Chow H, Hon J, Chua W, Chuan A. Effect of virtual reality
therapy in reducing pain and anxiety for cancer-related

10.

1.

12.

13.

14.

15.

16.

17.

18.

medical procedures: a systematic narrative review. J
Pain Symptom Manage 2021; 61:384-94.
doi:10.1016/j.jpainsymman.2020.08.016

Ali SA, Rais RB. Pakistan's healthcare system: a case of
elite capture. South Asia: J S Asian Stud 2021; 44:1206-28.
doi:10.1080/00856401.2021.1980840

Sattar MU, Palaniappan S, Lokman A, Shah N, Khalid U,
Hasan R. Motivating medical students using virtual
reality-based education. Int J Emerg Technol Learn
2020;15:160. d0i:10.3991/ijet.v15i02.11394

Shetty S, Katge F, Koticha P, Patil DP. Effectiveness of
virtual reality eyeglasses as a distraction aid to reduce
anxiety among 6-10-year-old children undergoing
dental extraction procedure. Int J Clin Pediatr Dent
2019;12:297-302. d0i:10.5005/jp-journals-10005-1640
Voepel-Lewis T, ZanottiJ, Dammeyer JA, Merkel S. Relia-
bility and validity of the face, legs, activity, cry,
controllability behavioral tool in assessing acute pain in
critically ill patients. Am J Crit Care 2010; 19:55-61.
doi:10.4037/ajcc2010624

Coxon JD, Hosey MT, Newton JT. The impact of dental
anxiety on the oral health of children aged 5 and 8 years:
a regression analysis of the child dental health survey
2013.BrDentJ2019;227:818-22.
doi:10.1038/541415-019-0853-y

CustOdio NB, Cademartori MG, Azevedo MS, Mendes
MA, Schardozim LR, Costa LR, et al. Efficacy of
audiovisual distraction using eyeglasses during dental
care: a randomized clinical trial. Braz Oral Res 2021,
35:26.d0i:10.1590/1807-3107bor-2021.vol35.0026
Cunningham A, McPolin O, Fallis R, Coyle C, Best P,
McKenna G. A systematic review of the use of virtual
reality or dental smartphone applications as
interventions for the management of pediatric dental
anxiety. BMC Oral Health 2021; 21. d0i:10.1186/s12903-
021-01602-3

LOpez-Valverde N, Muriel-Ferndndez J, Lépez-Valverde
A, Valero Juan LF, Ramirez JM, Flores Fraile J, et al. Use
of virtual reality for the management of anxiety and pain
in dental treatments: Systematic review and meta-
analysis. J Clin Med 2020; 9:1025.
doi:10.3390/jcm9082404

Martinez-Bernal D, Vidovich C, Keenan C, Correll L,
Laserna A, Hasselberg M, et al. The use of virtual reality
to reduce pain and anxiety in surgical procedures of the
oral cavity: A scoping review. J Oral Maxillofac Surg
2023; 81:467-82d0i:10.1016/j.joms.2022.11.011

Eijlers R, Utens EM, Staals LM, de Nijs PF, Berghmans JM,
Wijnen RM, et al. Systematic review and meta-analysis
of virtual reality in pediatrics: Effects on pain and
anxiety: Effects on pain and anxiety. Anesth Analg 2019;
129:1344-53.

doi:10.1213/ANE.0000000000004165

Alshatrat SM, Sabarini JM, Hammouri HM, Al-Bakri IA,
Al-Omari WM. Effect of immersive virtual reality on pain
in different dental procedures in children: A pilot study.
IntJ Paediatr Dent 2021;32:264-72.

140

J Dow Univ Health Sci 2023, Vol. 17 (3): 136-141



Hassan et al. Virtual Reality Goggles as a Distraction Technigue

19.

20.

21.

22.

23.

doi:10.1111/ipd.12851

Shetty V, Suresh LR, Hegde AM. Effect of virtual reality
distraction on pain and anxiety during dental treatment
in 5 to 8-year-old children. J Clin Pediatr Dent 2019;
43:97-102.d0i:10.17796/1053-4625-43.2.5

RanL, Zhao N, Fan L, Zhou P, Zhang C, Yu C. Application
of virtual reality on non-drug behavioral management of
short-term dental procedure in children. Trials 2021;
22:562.

doi:10.1186/513063-021-05540-x

DuQ, Ma X, Wangs, Zhou S, Luo C, Tian K, et al. A digital
intervention using virtual reality helmets to reduce
dental anxiety of children under local anesthesia and
primary teeth extraction: A randomized clinical trial.
Brain Behav2022;12:e2600.

doi.org/10.1002/brb3.2600

MahmoudY, Dowidar K, ElHabashy L, Deghady A. Effect
of virtual reality glasses distraction on the anxiety of
preschool children during pulpotomy treatment:
Randomized controlled clinical trial. Alex Dent J 2022;
47:212.d0i:10.21608/adjalexu.2021.70615.1178

Yan X, Yan Y, Cao M. Effectiveness of virtual reality
distraction interventions to reduce dental anxiety in
pediatric patients: A systematic review and meta-
analysis. ) Dent2023;132:104455.

24.

25.

26.

27.

doi:10.1016/j.jdent.2023.104455

Adel Zakhary S, Eid, Wassef N. Audio-visual distraction
effect on heart rate in children during dental treatment,
arandomized clinical trial. Egypt Dent J 2020; 66:27-34.
doi:10.21608/ed].2020.77496

Felemban OM, Alshamrani RM, Aljeddawi DH, Bagher
SM. Effect of virtual reality distraction on pain and
anxiety during infiltration anesthesia in pediatric
patients: a randomized clinical trial. BMC Oral Health
2021;21:321.

doi:10.1186/512903-021-01678-x

What are the risks of virtual reality and augmented
reality, and what good practices does ANSES
recommend? Anses - Agence nationale de securite
sanitaire de l'alimentation, de I'environnement et du
travail. [Internet].2021. Available from
https://www.anses.fr/en/content/what-are-risks-
virtual-reality-and-augmented-reality-and-what-good-
practices-does-anses

Bailey B, Bryant L, Hemsley B. Virtual reality and
augmented reality for children, adolescents, and adults
with communication disability and neurodevelo-
pmental disorders: a systematic review. Rev J Autism
Dev Disord 2022;9:160-83.
doi:10.1007/540489-020-00230-x

J Dow Univ Health Sci 2023, Vol. 17 (3): 136-141

141



	36: Hammad
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41

