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ABSTRACT

Aims: Dental anxiety is a relatively common problem and it leads to undesirable distresses, such
as postponement or avoidance of dental treatment thereby resulting in poorer quality of treatment
and reduced oral health related quality of life. Dental anxiety is especially seen in patients
undergoing dental injections. To evaluate the effectiveness of audiovisual distraction in the
reduction of dental anxiety during la injection.

Study design: Cross-sectional study.

Place and duration of study: Patients visiting Penang International Dental College, Malaysia,
between June 2017 and July 2018.
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points higher than post-test scores.

Methodology: A total of 176 patients (88 female and 88 male) requiring endodontic therapy or
tooth extraction were recruited for this study. A 14-question long questionnaire using Hamilton
anxiety rating scale; and a separate feedback questionnaire was used to evaluate patients’ anxiety
level and the severity of anxiety symptoms. Paired t-test was used to analyze the data.

Results: There was a significant reduction in the anxiety scores (p<0.001) of the patients following
the use of VR distraction during the la procedure. On an average, the pre-test scores were 1.932

Conclusion: Virtual reality could be used as a possible non-pharmacologic means of reducing
dental anxiety in patients receiving local anesthesia.

Keywords: Audio-visual distraction; dental anxiety; LA injection; trypanophobia; virtual reality.

ABBREVIATIONS

AV : Audio-visual

HAM-A : Hamilton Anxiety Rating Scale

LA : Local Anesthesia

SPSS : Statistical package for social sciences

VR : Virtual reality
1. INTRODUCTION

Dental treatment procedures can be a traumatic
and stressful experience for an individual. This is
further compounded by the presence of dental
anxiety which can alter the experience of the
patient during a dental procedure [1]. Many
dental procedures can lead to different levels of
stress and anxiety in the patients. Dental anxiety
also depends on the age and sex of the
individual; and also on the past dental
experience [2]. Dental anxiety is one of the
common reasons given by many patients for not
visiting a dentist or for missing an appointment
[3]. Delayed treatments can result in more
aggressive treatment procedures leading to
overall increased cost to the patient [4].

Various studies have indicated that needles are
one of the most important reasons for causing
dental anxiety [5-7]. Trypanophobia is an
extreme fear of medical procedures involving
injections or hypodermic needles. A number of
dental procedures requires local anesthesia
which is administered using needles [8]. Tooth
extraction and root canal treatment are the two
most common procedures which falls under this
category [7]. We have conducted this study to
evaluate the patient perception on the
effectiveness of use of virtual reality in the
reduction of dental anxiety during local
anesthesia.

2. MATERIALS AND METHODS

This is a questionnaire-based cross-sectional
study for which approval was taken from the
institutional review board. The study was

conducted in Penang International Dental
College, Malaysia between January 2017 and
December 2018. Sample size was calculated
using the G Power software considering 95%
power of study and a significance level of 0.05. A
total of 176 patients (88 female and 88 male)
requiring endodontic therapy or tooth extraction
were recruited for this study. Healthy patients
between the age group of 18-50, not taking any
anti-anxiety drugs or any other medications, and
free of any auditory or visual deficits were
included in the study. Children and individuals
over 50 years of age group, patients suffering
from any systemic diseases and patients who did
not give consent were excluded from the study.

Before commencement of treatment, the patients
were informed about this research and those
patients who gave consent were enrolled in the
study. The treatment procedure was explained to
the patients along with the use of VR device
during the LA procedure. The video showed an
under-water environment and included a relaxing
music. The same video was shown to all the
study participants and this was shown for a total
of 3 minutes during which the LA procedure was
performed. The patient was instructed to raise
the left hand slowly in case of any discomfort in
which case the procedure would be stopped and
the device removed. The Hamilton Anxiety
Rating Scale (HAM-A) was used for this study
and this was given prior to beginning the
treatment procedure [9]. This scale is more
generalized and can be used in a variety of
settings. The scale consisted of 14 questions.
Each item was scored from a scale of 0 (not
present) to 5 (severe). Total score was a sum of
all 14 questions, with a range of 0 to 56. Results
with a score <17 indicated mild severity, 18-24
mild to moderate severity and 25-30 moderate to
severe.

After completing the questionnaire, the patient
was given a video eyewear was mounted and
the LA procedure performed (Fig. 1). After the
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Fig. 1. Use of VR device during LA procedure

treatment was over, the same questionnaire
along with a feedback questionnaire was given to
the patients. This feedback questionnaire was
used to study if the anxiety level reduced after
verbal communication and the audio-visual
distraction through the VR device. Besides that, it
also included questions about family/friends’
influences on patient’s anxiety. Data was entered
into a spread sheet (Excel 2011, Microsoft) and
statistical analysis was performed using the
Statistical Package for Social Sciences (SPSS).
Descriptive statistics were performed and the
pre- and post- intervention scores were analyzed
using the Paired t-Test.

3. RESULTS AND DISCUSSION
The study included a total of 176 adult

participants which comprised of 88 males and
females. The anxiety level of each participant

was evaluated using the Hamilton anxiety rating
scale before and after exposure to VR. The
mean anxiety scores for the study participants
upon arrival in the dental clinic was 3.73 which
dropped to 1.80 at the end of the procedure.
Comparison of these scores using t- test
revealed that there was a reduction in the anxiety
levels after the intervention. These results were
found to be statistically significant (Table 1).

At the conclusion of the treatment procedure, a
feedback was taken which included questions
related to their experience in relation to the use
of VR during the anaesthesia procedure (Table
2). This feedback questionnaire comprised of five
questions, in which the participants were asked
to choose either ‘yes’ or ‘no’. A majority of the
participants (Fig. 2) felt that VR helped them in
reducing anxiety due to needle and were willing
to use it again in future appointments.
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Table 1. Comparison of mean pre- & post- intervention anxiety scores with paired t-test

Variable Sample Size Mean Anxiety Std. Dev. Std.error p value
score Mean

Pre-Intervention 176 3.73 3.226 .243 <0.001

Post-Intervention 176 1.80 2.54 192

Table 2. Participant perception to dental anxiety and effectiveness of VR application in

reducing it
Question Yes No
Q1. Did the videos help to reduce your dental 62.1 % 37.9 %
anxiety
Q2. | would like to wear the video eye wear when | 59.7 % 40.3 %
come for treatment next time
Q3. Do you agree that reducing dental anxiety will 83.5 % 16.5 %
help to improve patients dental compliance
Q4. Do you think that your family/friends dental 83.5% 16.5 %
experiences influences you
Q5. Do you have any previous traumatic dental 13.6 % 86.4 %

experience

W vES

VR helpad in reducing anmety

PARTICIPANT PERCEPTION ON VR

Eno

Would like to use VR next time as well

Fig. 2. Participant’s perception on the use of virtual reality (VR) during the LA procedure

Anxiety is a human emotion which causes
feelings of apprehension, tension and discomfort.
It is an emotional state which precedes the actual
encounter and is at times unidentifiable. It is also
associated with the thought of visiting the dentist
[10]. Dental anxiety is found to be the fifth most
common cause of anxiety and has been
attributed to a number of factors including
previous/traumatic dental experience, influence
from peers, individual personal characteristics
and others [11]. Dental fear is a reaction to
threatening stimuli during dental procedures.
Treating anxious dental patients is a challenge

for the dentist due to reduced patient
cooperation, increased treatment time and
overall unpleasant experience for both the

patient and the dentist [10].

Different approaches have been used in the
treatment of dental anxiety, such as the use of
oral medications, sedation and music distraction.
However, the effectiveness of these therapies
are less satisfactory. Additionally, the frequent
use of oral medications can be expensive and
may have their own side-effects [4]. Therefore, a
non-invasive approach such as distraction may
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be beneficial. Besides, several studies have
shown that the use of audio visual (AV) aids in
medical practice when used for short invasive
procedures to reduce pain and anxiety of
patients [12-14]. Nevertheless, there still lies a
controversy regarding the effectiveness of AV
aids during dental treatment procedures.

Distraction is a non-aversive approach used to
modify or reduce a patient's discomfort by
distracting his/her attention away from the
unpleasant stimulus to accomplish successful
treatment [11]. Previous studies have proven that
the use of distraction helps to reduced patient’s
anxiety and in turn decrease their perception of
pain sensation, especially during LA injections
[15-17]. Our study tested the effectiveness of
audio visual and verbal communication in the
reduction of dental anxiety during LA injection.
VR was used as the audio-visual distraction,
while verbal communication involved explaining
about the procedures to the patients. In our
study, HAM-A questionnaire was used to
determine the anxiety level of the patients, before
and after wearing the VR device and a feedback
questionnaire assessed the patient perception on
dental anxiety and on the use of VR. The present
study showed that audio visual distraction and
verbal communication was effective in reducing
dental anxiety during LA injection.

Virtual reality (VR) eyewear is a portable
eyewear that has the potential of providing a
relaxed environment during dental treatment,
especially during LA injection. In contrast to
traditional audio visual aids such as television
monitor above the patient’s chair, this eyewear
incorporates visual and auditory feedback which
allows the user to immerse oneself in the video,
and hence be distracted from unpleasant stimuli.
The music in the video also helps to enhance
relaxation [11,14]. It has been reported in
previous studies that audio visual system is
useful in the reduction of pain and anxiety for
pediatric patients undergoing dental procedures
[15-17]. In our study, the use of VR as an audio
visual distraction had a significant impact in
reducing dental anxiety during LA procedure.
These results suggest that the virtual reality may
be a favourable option for patients having dental
anxiety associated with other dental procedures
as well. The use of VR can also be extended to
adult patients who require local anaesthesia and
help in reducing their overall dental anxiety and
provide a more positive treatment experience.
This might inturn have a positive effect on the
patient’s attendance in a dental clinic and reduce

the number of missed appointments. A study
conducted by Buldur and Candan involving
children receiving Local Anaesthesia during
dental treatment concluded that virtual reality
was effective in significantly reducing the pain
and anxiety among children [18]. Birang E et al.
conducted a study on patients requiring scaling
and root planing using VR technology during
treatment. The results suggested that there was
significant reduction in dental anxiety [19].

Several studies have reported the use of VR to
have a desirable effect on pain, anxiety and
behaviour during procedures such as treatment
of burns, traumatic injuries, dental procedures
and injections [15-19]. The mechanism of using
the VR system is based on the assumption that
pain perception has a large psychological
component, and that focusing one’s attention on
pain would amplify these sensations to the point
of feeling extra painful [16]. Conversely, burn
patients undergoing treatment experience severe
pain even after administering analgesics
whereas they only feel a fraction of this pain
when they are distracted with VR. It is reported
that this is due to the diversion of their attention
that manipulates pain perception, thereby
changing the way people interpret incoming pain
signals, and thus resulting in reduced intensity of
pain [13]. By redirection of attention from an
unpleasant stimuli to the virtual environment, VR
can markedly lessen a patient’s subjective pain
experience [16].

Based on the patient’s perceptions, our study
shows that majority of the patients from both
genders were willing to wear the eyewear for
their future treatment (Fig. 2). Only a small
number of patients did not prefer using VR
device for treatment. This could be due to
personal video preferences as well and needs to
be considered in future studies. Few studies
have shown that videos related to nature or a
game may be effective in creating adequate
distraction.

Dental anxiety is a multidimensional concept that
can be caused by many factors, such as: fear of
pain, personality characteristics, influence of
family or friends (vicarious learning), and past
traumatic dental experiences which elicit anxiety
in a person [17]. Based on our study, the utmost
factor influencing patients’ dental anxiety was
found to be the fear of pain. Around 83.5% of
patients reported that influence from family
members/friends were also one of the major
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factors. The least influential factor was past
traumatic dental experiences. This could be due
to the fact that majority of our sample size did not
face unpleasant dental experiences.

It was suggested that dental anxiety has a direct
impact on patients’ irregular attendance [1]. Our
results suggest that reducing dental anxiety
would help in alleviating patients’ fear of next
appointments and therefore help in improving
dental treatment compliance. These results are
consistent with previous studies which showed
anxious patients tend to find themselves in a
cycle of anxiety, irregular attendance and
deterioration of oral health. Therefore, reduced
dental anxiety will result in better oral health
[20].

Studies have shown that patients with traumatic
dental experiences have a lower pain threshold
and increased pain perception during the next
appointment, which results in dental anxiety
[1,3,21]. In our study, only 13.6% of the
participants gave a history of traumatic dental
experiences. Further studies is required to
evaluate the effect of VR on patients’ anxiety
levels who have suffered from prior traumatic
dental experiences. However, it can also be
argued that use of VR itself would improve a
person’s initial dental treatment experience and
result in overall compliance due to reduced
anxiety in future appointments. Our study shows
that patient experiencing moderate anxiety
changes to mild level after wearing the VR.
Similarly, studies have shown that there is a
decrease in stress levels in most of the studies
using VR distraction [15-17].

Additional advantages for the use of VR include
the ease of use, non-invasiveness, budget
friendly and most importantly its efficacy in
reducing dental anxiety that benefit both the
operators and patients. Our, study highlights
some of the advantages of VR. However, there
were some limitations in our study. We did not
have a control group which could have removed
any possible biases in terms of reduction in
anxiety. Also, we used only one type of video
and musical settings in our study. Incorporating
variety of visual and music in the VR device
would have complicated our study as some
studies claim that anxiety reduction may also be
related to the type of visual and music employed
[14]. Future studies conducted should in such a
direction to determine the overall efficacy of VR
in reduction of dental anxiety.

4. CONCLUSION

To summarize, our study highlights the
effectiveness of audio visual and verbal
communication as a desirable way to reduce
dental anxiety during LA injection. Further
research is required to help in improving this VR
system to become a viable form of anxiety
control during dental procedures. Such
techniques that are proven to be effective in
reducing dental anxiety are probably effective in
treating other painful procedures as well.
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