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Abstract

Objective: To assess the effect of Virtual Reality Distraction Technique (VRDT) on pain and anxiety
among 5 to 8 years children during dental treatment and to compare the impact of Virtual Reality Dis-
traction Technique (VRDT) vs No VRDT on pain and stress in 5 -8-year-old children during short inva-
sive dental treatment.

Methods: This study was carried out in the University College of Dentistry, University of Lahore. Chil-
dren were selected randomly from the OPD of the Pediatric Dentistry Department. This observational
study was conducted on 64 children equally divided into two groups (32 exposed to VRDT and 32 not
exposed to VRDT). Child Anxiety Related Emotional Disorders (SCARED) and Wong-Baker FACES
Pain Rating Scale were used to measure anxiety and pain respectively. SPSS was used for data
analysis. Mean, standard deviations, and percentages were calculated for descriptive data whereas
chi-square test or independent-sample t-tests were used for mean differences in the two groups. P-
value<0.05 was considered significant.

Results: Among all, 59.38% females and 40.63% males (5-8 years) were included. The children in
the VRDT group were relatively more relaxed and reported lesser pain when injected in gums (p-val-
ues<0.05 respectively). There was no mean difference in anxiety among children in the two groups
(p-value>0.05).

Conclusion: Anxiety during dental procedures is common among children. The visual Reality Distrac-
tion Technique (VRDT) is effective in distracting patients before and during treatment. In the present
study, it helped to reduce pain frequency and made them feel relaxed. Hence, VRDT can be opted as
a preferred distraction method for children to deal with their dental phobia and anxiety.
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Introduction

Dental health is a major predictor of overall
health and well-being. Especially, good oral hygiene
is essential for children as their growth spurt is ac-
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active and food plays a vital role in it. Dental disor-
ders can result in excruciating pain and tooth loss
which have an impact on a child’s looks, food in-
take, and ultimately their growth and development.
Increased morbidity and mortality as well as a
lower quality of life are linked to poor dental hy-
giene. Promoting oral health care among children is
a major responsibility of oral health care practitio-
ners'. Children are also recommended regular den-
tal visits to ensure dental health and avoid any
problems such as caries. Dental caries was shown
to be more common and severe due to malocclu-
sion and irregularities in dental arches, which fre-
quently result in pain social impairment, and
functional constraint, which negatively impacts you-
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ng patients. According to several studies, crowding
results in incorrect tooth relationships with nearby
teeth, which makes maintaining good dental hy-
giene challenging. Crowded teeth are harder to
clean, which leads to more plaque buildup and an
increased risk of periodontal and dental caries?.
However, children are hesitant to visit the dentist
due to anxiety and fear. Literature shows that al-
most 20-43% of children report dental fear. A trau-
matic event, such as an intense painful medical
treatment or seeing a family member or friend go
through one, leads a patient with associative fear of
needles. Psychological symptoms including severe
unexplained anxiety, obsession with the impending
treatment, and panic episodes are the main causes
of associative fear of needles. Fear or anxiety can
significantly impact daily life, relationships, and
overall well-being®. There are psychological and
emotional aspects to anxiety and this fear could be
due to anticipated exposure to dental equipment
and a natural flinch towards expected needle prick-
ing grinding or cutting instruments. Delusion or
compulsive thoughts are the primary manifestations
of anxiety and fear*. A study used the Dental Fear
and Anxiety (DFA) scale to measure the level of
fear and anxiety among children and found that
93.8% of students had moderate to severe DFA.
Female gender and youngest age group (2-5 years)
experienced more DFA. DFA leads to avoidance of
dental visits, resulting in delayed diagnosis and
treatment of oral health issues, progression of oral
diseases, such as tooth decay and gum disease,
and increased risk of complications, like abscesses
and tooth loss®.

In order to deal with this fear and anxiety, den-
tists use a number of techniques to soothe children
so that treatment can be done effectively and
timely. The majority of the study’s findings that
there was a discernible difference in pain and be-
havior between the distraction technique group and
the control group®. One of the main goals for dental
practitioners is to provide excellent dental treatment
in a stress-free setting for their patients. A pediatric
dentist has a variety of strategies including conven-
tional behavior management techniques to address
dental pain and anxiety, they must use their acqui-

red knowledge and expertise to do this’. Such tech-
niques include live modeling, tell - Show — Do, cas-
ual short talks, relaxation techniques (deep breath-
ing, visualization), Child-friendly waiting areas and
operatories and in severe cases conscious sedation
and general anesthesia. These techniques tempo-
rarily help to calm patients down and let the dentist
work with more attention®. Furthermore, training pa-
tients’ coping abilities prior to dental procedures by
showing video clips before the treatment regarding
dental procedures, instruments, and how to handle
them with cooperative behavior has been found to
significantly reduce anxiety and avoidance of treat-
ment but its effect is noticeable only in patients
with mild anxiety. However, the usefulness of these
methods is either underreported or does not have
consensus in published literature®. Therefore, re-
searchers have recently diverted their focus to some
other methods especially related to distraction tech-
niques. Distraction techniques put children’s atten-
tion off of irritating stimuli or elements of fear and
reduce anxiety among children during treatment.
Dental practices can be adapted to make patients
feel more comfortable, and additional measures can
be taken to support those with moderate to severe
dental anxiety. There are different ways to modify
dental practices and address patient needs’°.

The main strategy used by the dentist is to
treat dental anxiety in children and to reduce their
uncontrollable aggressive behaviors some common
distraction techniques include listening to music,
watching interesting media such as cartoons, and
counting or observing objects around them''. An-
other distraction technique trending these days is
Virtual Reality Exposure (VRE). Virtual reality im-
mersion triggers the visual, aural, and tactile
senses which can block the outside sensory inputs
and the child is more interested in what is happen-
ing in the virtual world than in the real world. For
many years, distraction has been utilized success-
fully in dentistry. It operates under the premise that
pain perception is largely psychological, meaning
that pain is felt less when attention is diverted from
unpleasant stimuli. It follows that a multimodal ex-
perience like virtual reality could provide the best
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distraction. By detecting head and hand move-
ments, VR can provide kinesthetic stimuli; however,
this is not suitable for use during dental proce-
dures. As a result, an exposure-based strategy to
be taken into account. Exposure therapy (ET) is in-
deed a highly effective treatment for specific pho-
bias, including dental phobia. By gradually and
repeatedly exposing individuals to the feared stimu-
lus (dental procedures or environments), ET helps
them become comfortable and learn to manage
their anxiety by different mechanisms like Habitua-
tion, and reduced response to the feared stimulus
due to repeated exposure. Extinction, learning to
associate the feared stimulus with a lack of danger
or harm. Cognitive changes, shifts in thinking pat-
terns, and beliefs about the feared stimulus. Emo-
tional processing, enhanced ability to manage and
regulate emotions related to the feared stimulus™2.
A guided VRE can help distract patients from cer-
tain phobias and sensations of pain. This new tech-
nique is being used more frequently to treat
patients with instruments provoking phobia as this
technique blocks the operating field with the com-
puted generated virtual screen. In order for VRET to
benefit patients and keep them interested, the vir-
tual setting must constantly evoke a sense of being
involved during treatment'®. VR is quite an attractive
technique and is interactive which helps patients
dissipate pain during dental procedures and con-
trols the emotions of nervousness and anxious-
ness. Virtual reality exposure therapy (VRET) is a
type of exposure therapy that utilizes virtual reality
technology to simulate the feared environment or
situation, allowing individuals to confront and over-
come their fears in a controlled and safe space. By
leveraging virtual reality technology, VRET offers an
innovative and effective approach to exposure
therapy, helping individuals overcome their fears and
improve their quality of life'*. Studies have reported
that VR has not only shown greater patient accept-
ability during treatments but has also proven better
anxiety control as well as more patient satisfaction.
Aichmophobia, a more general term for a fear of
sharp objects, is the term used to describe needle
phobia, a common disorder that affects both chil-
dren and adults. Virtual reality can help patients

feel less anxious by exposing them to a realistic
virtual scenario and virtual dental care environment.
The realism of the environment can significantly
lessen the phobic illness’.

Although few studies have been conducted to
see the effectiveness of VR as a mode of distrac-
tion and pain and anxiety control, local literature on
this topic is almost non-existent. Also, the pub-
lished international literature is of limited scope,
which makes it impossible to quantify the effect of
VR on pain and anxiety control among 5-8-year-old
children.

To assess the effect of Virtual Reality Distrac-
tion Technique (VRDT) on pain and anxiety among
5 to 8-year-old children during dental treatment. To
compare the effect of the Virtual Reality Distraction
Technique (VRDT) on pain and anxiety in cases
and in control (No VRDT applied) on pain and anxi-
ety in 5 -8-year-old children during short invasive
dental treatment. In the absence of nitrous oxide in
dentistry, distraction techniques become a valuable
tool for managing anxiety and pain in patients, es-
pecially children. Distraction techniques divert the
patient’s attention away from the procedure, reduc-
ing stress and discomfort. Incorporating VR into
dental practices not only enhances the experience
for patients but also can lead to better treatment
outcomes and a more positive perception of dental
care. As technology continues to evolve, the appli-
cations of VR in dentistry are likely to expand even
further. By diverting a child’s attention away from
the procedure, distraction helps lower their anxiety
levels. When children focus on something enjoyable
or interesting, they are less likely to feel fearful or
stressed about what is happening which can dimin-
ish the sensation of pain, making the experience
more tolerable these positive experiences in the
dental setting are more likely to develop a positive
attitude toward future visits.

Distraction techniques in a dental setting ben-
efit not only the patient but also the dentist. When
a child is calm and relaxed, the dentist can work
more efficiently and effectively, leading to better
treatment outcomes.
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Therefore, this study was conducted with the
objective of assessing the effect of Virtual Reality
Distraction Technique (VRDT) on pain and anxiety
among 5 to 8 years old children during dental treat-
ment and to compare the impact of Virtual Reality
Distraction Technique (VRDT) vs No VRDT on pain
and anxiety in 5 -8-year-old children during short in-
vasive dental treatment.

Methodology

This observational study was conducted at the
Pediatric Dental Department, University of Lahore,
Lahore, Pakistan. The study duration is nine
months after the approval of the synopsis. Sample
selection was done with the help of a non-probabil-
ity purposive sampling technique. Informed consent
in written obtained from all parents/guardians. There
is no blinding in the study.

The sample size was estimated using the
prevalence of elevated anxiety symptoms among
children at the time of short dental intervention us-
ing the following formula taking the prevalence of
anxiety symptoms among children at the time of
short dental intervention as 50% A two-tailed test
was applied for two independent proportions.

= — 2
{20 N2PA=B) + 2, BB + B (1- B, }

[Pl = Pz:lg

n =

Where
n is the minimum sample size

Z is the standard normal deviate at 95% confi-
dence interval

P = Anticipated proportion of prevalence of
anxiety symptoms among children at the time of
short dental intervention = 50%'® at a level of sig-
nificance of 5%. Sample size (n) calculated was 64
children equally divided into the following groups:
Group A = 32 Children exposed to Virtual Reality
Distraction Technique (VRDT) to lessen pain and
anxiety during dental treatment and Group B= 32
Children not exposed to Virtual Reality Distraction
Technique (VRDT) to lessen pain and anxiety during
dental treatment.

Children, aged 5 to 8 years, visiting the pediat-
ric dental department at the University of Lahore for
dental treatment and scoring less than 25 on a
Screening test for Child Anxiety Related Emotional
Disorders (SCARED) questionnaire and at least one
Class Il cavitated carious molar (primary or perma-
nent) requiring restoration were included. Whereas
children with medical diseases like CVS, Respira-
tory or Neurological disorders like Epilepsy and sei-
zures, taking medicines, having a history of
behavioral disorders and history of painful invasive
medical or dental procedures, those who needed to
be sedated and/or managed under general anesthe-
sia were excluded.

A proforma was generated to assess the state
of anxiety in children undergoing dental procedures
and was based on 8 questions with 5 picture an-
swer options for each question. Scores on the
MCDAS (f) scale ranged from 8 to 40, scores below
19 indicated the absence of a state of anxiety,
scores above 19 indicated the presence of previous
anxiety, while scores higher than 31, indicated se-
vere anxiety disorder'’. All of the kids were shown
and given the explanation of the MCDAS(f) ques-
tionnaire, which measures state anxiety. Also,
Wong-Baker FACES Pain Rating Scale this scale
is used to assess the level of pain that occurs dur-
ing dental treatment. This technique consisted of
multiple images ranging from happy to sad faces.
Patients were asked to point out perceived pain
from these images immediately after treatment and
also indicate the picture that can best represent the
pain level that they felt during dental treatment’®.

The virtual reality (VR) device consisting of
glasses and headphones was used during the pro-
cedure. Glasses blocked the visual field of the child
completely while the headphones delivered the
sound. The device was connected to a player ca-
pable of playing MP4 audio-visual files. A single epi-
sode of a cartoon series was played for all subjects
throughout the study.

Data was analyzed using SPSS version 24.0
software (SPSS Inc.). Qualitative variables such as
gender, education, etc. are identified and calculated
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as frequencies and percentages. Quantitative vari-
ables such as age were given as the mean % stan-
dard deviation. Tables and bar charts were created
according to the nature of the variables. A chi-
square test was used to determine the sex differ-
ence between the two groups. An Independent
sample t-test was used to compare the differences
in age and anxiety disorders (SCARED) scores be-
tween the two groups. A p-value<0.05 was taken as
statistically significant.

Results

In this study, there were 60% females and
41% males. Among all 64 children, 12.50% were 5
years old, 31.25% in 5-6 years of age, 25% in 6-
7years and 31.25% were in the 7-8 years age cat-
egory. Results of the test revealed no significant
difference in the level of anxiety in children going to
the dentist between groups with VR and without VR
(t=-1.946, P=.056). The mean value of anxiety in
the VR group was 15.3813.26 and the without VR
group was 14.0+2.31. The level of anxiety of each
group was below the cut-off score of 19 and both
groups had almost equal levels of anxiety. (Table-1)

Table 1. Anxiety Level of Children While Going to Dentist

Intervention Mean Std. T Sig.
(N=32) Deviation

Anxiety Level ~ Without VR~ 14.00 2.314
Going to the -1.946  0.056
Dentist With VR 15.38 3.260

The results of Chi-square revealed a significant
difference in anxiety levels between both groups (X2
= 9.710, P = 0.046). The relaxed patients in with-
out VR group were 3(27.3%) whereas in with VR
group were 8(72.7%). Patients with very slightly
worried levels in the without VR group were 5
(31.3%) whereas in the VR group, it was found in
11 (68.8%). Patients in without VR group who were
fairly worried were 15(57.7%) whereas in the VR
group, patients treated with VR were 11(42.3%).
75% of patients reported a lot of worriedness who
were treated without VR compared to the patients
treated with VR (25%). 85.7% of patients reported
that they were very worried belonged to a group of
patients who received treatment without VR where-

as only 14.3% reported they were very worried be-
longed to a group of patients treated with VR.
(Table-2)

Table 2. Anxiety Level with Fluoride Application

Anxiety level With Fluoride application
Relaxed/ Very Fairly Worried Very

not worried worried alot worried
worried

Without VR 3(27.3%) 5(31.3%) 15(57.7%) 3(75%) 6(85.7%)
ntervention
With VR~ 8(72.7%) 11(68.8%) 11(42.3%) 1(25%) 1(14.3%)
X2 =9.710, P = 0.046

The results of the Chi-square revealed a signifi-
cant difference in levels of pain between both
groups (X? = 22.523, p = 0.000). 61.5% of partici-
pants responded that injection in gum hurts even
more who belonged to without VR group whereas
only 38.5% of participants reported pain during in-
jection in the gum were belonged to VR group. The
level of pain while giving injections in gums was felt
more by participants without VR (80%) as com-
pared to the pain perception of participants who be-
longed to the VR group (20%). Worst pain was
reported by 87.5% of participants who belonged to
without VR group whereas only 12.5% of partici-
pants reported the worst pain while giving injections
in gums. (Table-3)

Table 3. Pain Level with Injection at the Gum

Pain level having an Injection at the Gum.
No Hurts Hurts Hurts Hurts Hurts
Hurt little bit little even  whole worst
more _more lot

Intervention

Without VR 1(33.3%) 2(18.2%) 2(14.3%) 8(61.5%) 12(80%) 7(87.5%)

With VR 2(66.7%) 9(81.8%) 12(85.7%) 5(38.5%) 3(20%) 1(12.5%)
X2 =22523, P = .000
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Table-4. Pain and Anxiety Stratified for Age of Patients

5 Years 5.1-6 Years 6.1-7 7.1-8 Years

Without VR With VR Without VR~ With VR Without VR~ With VR Without VR With VR

n % n % n % n % n % n % n % n %
Relaxed/not worried 1 3.1% 1 31% 1 3.1% 3 94% 0 0.0% 2 63% 1 31% 2 63%
Very slightly worried 1 3.1% 0 0.0% 2 6.3% 4 125% 1 31% 3 94% 1 31% 4 125%
Fairly worried 2 6.3% 2 6.3% 4 125% 2 6.3% 5 156% 3 94% 4 125% 4 125%
Worried a lot 0 0.0% 0 0.0% 2 6.3% 0 0.0% 0 0.0% 1 31% 1 31% 0 0.0%
Very worried 1 3.1% 0 0.0% 2 6.3% 0 0.0% 1 3.1% 0 00% 2 63% 1 3.1%
p-value - 0.297 0.329 0.640
(Fisher exact test) 5 Years 5.1-6 Years 6.1-7 7.1-8 Years
No Hurt 0 0.0% 0 0.0% 0 0.0% 1 31% 0 0.0% 1 31% 1 31% 0 0.0%
Hurts little bit 1 3.1% 0 0.0% 0 0.0% 3 94% 0 0.0% 2 63% 1 31% 4 125%
Hurts little more 0 0.0% 3 94% 0 0.0% 4 125% 1 31% 2 63% 1 31% 3 94%
Hurts even more 1 3.1% 0 0.0% 5 156% 1 3.1% 1 3.1% 1 31% 1 31% 3 94%
Hurts whole lot 1 3.1% 0 0.0% 3 94% 0 0.0% 4 125% 3 94% 4 125% 0 0.0%
Hurts worst 2 6.3% 0 0.0% 3 94% 0 0.0% 1 31% 0 00% 1 31% 1 31%
p-value (Fisher exact test) 0.089 0.001 0.787 0.118

Table 4 describes the pain and anxiety status
of children in different age groups. It was observed
that no significant difference was seen for anxiety
between groups in all age groups. However, children
who were in the VR Group were less anxious as
compared to children who did not wear VR. The
same trend was seen for pain status among chil-
dren. However, children who were in the age group
5.1-6 years showed significantly better pain control
in the VR group as compared to another group who
did not wear VR.

Discussion

Children need regular dental visits to maintain
their oral hygiene and avoid any dental problems
such as dental caries which is quite common
among children. Oral health disorders are common
and have a significant social impact as oral health
is closely related to overall health. It has been ob-
served that oral disorders in kids have an impact on
their daily activities at school and at home and
lower their quality of life'®. However, children are
usually hesitant to visit the dentist due to anxiety
and fear of previous unpleasant experiences or an-
ticipated use of sharp needles or equipment for
grinding, etc. Dentists should have training in com-
munication skills and anxiety management, these
abilities enable dentists to gain more confidence
and experience®. Dentists have been using conven-
tional techniques such as listening to music or

watching cartoons, conscious sedation, and general
anesthesia in severe cases to calm the children and
complete the checkup?'. VRE is a relatively novel
approach used to distract the child during treat-
ment, to control emotions of fear and anxiety, and
to dissipate the pain temporarily. Some research
findings indicate that youngsters respond better to
virtual reality than adults do when it comes to pain
and anxiety which might be because VR is more
appealing to children as it encourages their whimsi-
cal and imaginative thinking??. Despite of interna-
tional focus in this area, local literature is still very
scarce and of limited scope. Previous research has
validated the effectiveness of virtual reality or audio-
visual distraction through video spectacles in the
mitigation of dental fear and discomfort in children?3.
Therefore, we conducted this study to see the ef-
fectiveness of the Virtual Reality Distraction Tech-
nique (VTDT) on pain and anxiety among 5 to
8-year-old children during dental treatment. Each
therapy session lasted for 30 minutes which pre-
vented the individuals from wearing gadgets for long
periods.

In the current study, 61.5% of participants re-
sponded that injection in gum was even more who
belonged to without virtual reality (VR) group
whereas only 38.5% of participants reported pain
during giving injection of the gum that belonged to
the VR group. There was a significant association
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between virtual reality exposure (VRE) and pain in
gums due to injection (p-value<0.000). Our study
also found that children with VRE were more re-
laxed and felt less hurt by injection in gums (p-val-
ues<0.05).

One study conducted by Shetty and col-
leagues in 2019 reported that there was a remark-
able reduction in pain perception and anxiety in
children treated with VR distraction (p<0.001,
p=0.002)?*. In another study, 117 children with a
mean age of 5.4(4-6) years. They reported that in
the VR exposure group, the average face pain scale
was less (1.89 + 0.65) compared to those without
VRE (3.00 £ 0.81). The average faces pain scale
showed a decrease in the second session after
VRE compared to no VRE (2.05 + 0.60 vs 3.05
0.60). The mean pain score in the VRE group was
significantly less compared to the group without
VRE?. All these studies show similar results as
ours that Virtual reality is attractive, with an easy
interface and effective method to distract children
during dental treatments. It is important to provide
an environment that gives freedom and adaptability
to each patient. Overall study participants ex-
pressed a greater deal of admiration for the
simulation’s vibratory and auditory realism.

To further establish its efficacy, we recommend
conducting more Randomized Clinical Trials (RCTs)
or observational studies to compare the effects of
Virtual Reality with other distraction techniques,
particularly in our local context, and targeting other
age groups. This will help to determine the best ap-
proaches for optimizing patient care and outcomes.

Conclusion

This study concluded that the Visual Reality
Distraction Technique (VRDT) is effective in distract-
ing patients before and during treatment and it
helps to reduce pain frequency and anxiety levels in
the present study. Anxiety during dental procedures
is common among children. Visual Reality Distrac-
tion Technique (VRDT) is effective in distracting pa-
tients before and during treatment and it helps to
reduce pain frequency and makes them feel relaxed
in the present study. Hence virtual reality distract-

ion technique can be opted as a preferred distrac-
tion method for children to deal with their dental
phobia and anxiety.
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