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Introduction: One of the new techniques of reducing distress is to
Control of anxiety in dentistry is one of the distract the patient’s senses from the environment

most important issues that dentists face in the using various methods and techniques, including

clinic on a daily basis.!? Patient anxiety is one music, sound, and image.*>

of'the factors that affect the dentist’s ease of work Distraction is based on the principle that each

as well as the patient’s peace of mind and his/her person has a limited attention capacity although

understanding of pain. Different methods have when much of this focus is on another stimulus, it is

been used to reduce patient anxiety during treat- unlikely that the stimulus is undesirable.©

ment.®
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Virtual reality (VR) technology creates a sense
of immersion in a virtual environment analogous
to the real world. VR has gained increasing at-
tention for pain management based on current
evidence demonstrating its analgesic effects in
certain experimental acute and chronic pain con-
ditions.”®

VR-based interventions shift the users’ atten-
tion towards active cognitive processing that can
lead to higher pain threshold or tolerance and
allow the user to interact with a simulated com-
puter environment.7-19

The human brain can deal with a limited
number of details; therefore, if the VR program
is more complicated, it will be more effective in
reducing pain.!V

The results of studies on the use of VR in den-
tal treatments are contradictory;>!> in most stud-
ies, it has been recommended to use VR to reduce
anxiety during treatment.

The purpose of this study was to investigate
the effect of VR on working conditions and pain
during scaling and root planing (SRP) in anxious
patients.

Materials and Methods

In this clinical trial, 14 patients (the same sex
distribution) with an average age of 31+7.4 years
participated. Informed consent was obtained
from all the participants.

Inclusion Criteria:

*Patients who had anxiety during periodon-
tal treatment according to the dental anxiety
scale-revised (DAS-R) and had anxiety levels
above 9.19

*Patients requiring SRP in at least two equal
quadrants simultaneously.

Exclusion Criteria:

*Patients with a history of psychological prob-
lems (based on the medical records).

*Smoking or use of special medications (tran-
quilizers).

The patients were randomly divided into two
groups. We used a within-subject/split-mouth de-
sign to minimize the effects of confounding fac-
tors in each group. In the first group, SRP was
done in the first quadrant according to the split-

mouth design using eyeglasses (Carl Zeiss 1963,
Germany) for distraction, while in the second
group, SRP was done in the first quadrant without
any intervention (control). It should be noted that
a common film was used to reduce the patients’
anxiety.

Next, in the second group, SRP was done in
the second quadrant using eyeglasses for distrac-
tion, while in the first group, SRP was done in the
second quadrant without any intervention (con-
trol).

These steps were performed with a two-week
interval by a single researcher. The Patients’
anxiety was measured using DAS-R index be-
fore SRP. A monitoring device (Cardioset SR110,
Iran) was used to measure BP and PR before, dur-
ing (three times every 3 to 5 minutes), and after
SRP. The dental sedation teacher groups (DSTG)
system and visual analog scale (VAS, pain during
work) were used to measure the patients’ anxiety
during SRP.171®

The patients’ satisfaction with the treatment
was assessed using a questionnaire about their
pain and discomfort levels, and the responses
were recorded in categories of good, moderate,
and low.

Data were analyzed in SPSS 17 software
(SPSS Inc., Chicago, IL, USA) using Mann-
Whitney-U test.

Results:

The results of the DSTG index regarding the
level of consciousness of the patients during
work are shown in Table 1. The results showed
a statistically significant difference in relaxation
during SRP with and without the use of eyeglass-
es (P<0.001).

Table 1: Frequency distribution of relaxation sta-
tus during work with the two methods

With Without P-value
eyeglasses eyeglasses
Fully relaxed
14 (50%) 13 (4.46%) 0.0007
Drowsy 0 (0%)
1(6.3%) 0.08
Total 14 (50%)
14 (50%) 0.0005
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The results of the DSTG index for working con-
ditions with and without the use of eyeglasses
are shown in Table 2. The results showed a

significant difference between the two groups
(P=0.001).

Table 2: Results of the dental sedation teacher
groups (DSTG) index for working conditions
with and without eyeglasses

With Without Total
eyeglasses eyeglasses

18 (3.64%)

Good 18 (3.64%) 0 (0%)

8 (6.28%)
Fair 8 (6.28%) 0 (0%)

2 (1.7%)
Poor 1 (6.3%) 1 (6.3%)

28 (10%)

Total 27 (4.96%) 1(6.3%)

The frequency distribution of the dentist’s satis-
faction is presented in Table 3. Significant dif-
ferences were observed in the dentist’s satisfac-
tion with the two methods (P=0.001).

Table 3: Frequency distribution of the dentist’s
satisfaction with the two methods

With Without Total
eyeglasses eyeglasses
Good 16 (1.57%) 0 (0%) 16 (1.57%)
Fair 10 (7.35%) 1 (6.3%) 11(3.39%)
Poor 1(6.3%) 0 (0%) 1(6.3%)
Total 27 (4.96%) 1 (6.3%) 28 (100%)

The frequency distribution of the patients’ sat-
isfaction with the two methods is presented in
Table 4. There was a significant difference in
the patients’ satisfaction with the two methods
(P=0.001).

Table 4: Frequency distribution of the patients’
satisfaction with the two methods

With Without Total
eyeglasses eyeglasses
Good 6 (4.21%) 0 (0%) 6 (4.21%)
Fair 21 (75%) 1 (6.3%) 22 (6.78%)
Total 27 (4.96%) 1 (6.35%) 28 (100%)

Comparison of the mean PR before, during,
and after SRP with the two methods is shown
in Table 5. There was a statistically significant
difference between PRs during treatment with
the two methods.

Table 5: Comparison of pulse rate (PR) before,
during, and after work with the two methods

With Without
Pulse rate P-value

eyeglasses eyeglasses

Mean SD Mean SD
Before

28.85  29.11 53.84 55.15 0.676
treatment
During

43.89 43.12 7181 60.12 <0.001
treatment

After treatment  28.83 54.11 42 .81 72.12 0.452
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Table 6: Comparison of mean blood pressure (BP) before, during, and after work with the two methods

With eyeglasses Without eyeglasses P-value
Blood pressure
Mean SD Mean SD
Before
71.127 60.13 35.127 19.13 0.825
treatment
During
Systolic 61.136 77.14 82.126 39.14 <0.001
treatment
After
25.128 88.12 25.126 69.13 0.170
treatment
Before
77 31.12 81.76 84.11 0914
treatment
During
Diastolic 85.81 79.15 82.76 62.12 0.026
treatment
After
64.77 71.12 89.77 82.9 0.886
treatment

SD=Standard Deviation

Discussion:

One of the main issues in dental care is
the control of patient anxiety. Studies have
shown that dental anxiety is associated with
perceived pain related to different dental
treatments.'*?” Anxiety results in avoidance
behavior, which can only be discovered upon
compulsory examinations; it is associated
with higher rates of dental caries and needs
for oral rehabilitation.?'*» As anxiety has a
direct influence on oral health, it should be
detected and accounted for in a treatment
concept integrating dental and cognitive-be-
havioral therapeutic approaches.?

It has been demonstrated that higher dental
anxiety is associated with poorer oral hy-
giene practices.®®

Control of anxiety has a great impact on the qual-

ity of treatment.®® Conventional methods, such
as premedication, use of anesthetics, etc., have
some limitations and are not always accepted by
patients.

VR is an interactive computer-generated ex-
perience taking place within a simulated environ-
ment. It mainly incorporates auditory and visual
feedback but may also allow other types of sen-
sory feedback such as haptic.

This immersive environment can be similar to
the real world or it can be fantastical. Augmented
reality systems may also be considered a form
of VR that layers virtual information over a live
camera feed into a headset or through a smart-
phone or tablet device, giving the user the ability
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to view three-dimensional (3D) images.®> It of-
fers several advantages, including a more realistic
lifelike environment that may allow subjects to
forget that they are being assessed, allowing bet-
ter participation and an increased generalization
of learning. Moreover, the VR system can pro-
vide multimodal stimuli, such as visual and audi-
tory stimuli, can be used to assess the patient>s
multimodal integration, and can be used to reha-
bilitate cognitive abilities. The use of VR to treat
various psychiatric disorders in adults (phobic
anxiety disorders, post-traumatic stress disorder
(PTSD), eating disorders, addiction, etc.) and its
efficacy are supported by numerous studies.®®

To date, few theories have been proposed
regarding the pain-attenuating effects of VR
beyond simple distraction. To understand the
underlying mechanism of VR analgesia, re-
searchers have considered the neurobiological
interplay of brain cortices and neurochemistry,
as well as emotional, cognitive, and attentional
processes. ?® Melzack and Wall proposed the
gate control theory of pain, which suggests that
factors such as the level of attention paid to the
pain, the emotion associated with the pain, and
past experience of the pain, all play a role in
how the pain will be interpreted.?” Gold et al
hypothesized that VR analgesia originates from
intercortical modulation among signaling path-
ways of the pain matrix through attention, emo-
tion, memory and other senses, thereby inducing
analgesia. ®® In general, VR has been demon-
strated to be effective in increasing pain toler-
ance and threshold, as well as decreasing pain
intensity, affective distress, and unpleasantness
of pain®*30

Approximately, two-thirds of the study popu-
lation reported that they preferred the VR distrac-
tion method during SRP; one-third preferred to
watch the movie, and only one patient preferred
no distraction. Not only did the patients prefer in-
teracting with the VR environment and reported
lower levels of pain, but they also had significant-
ly lower PR and BP measurements during the VR
experience®V

In this study, video eyeglasses were used to
distract the patients during SRP to reduce anxi-
ety and facilitate the procedure. According to
the results of the present study, VAS index was
significantly different between the two groups

(with and without eyeglasses); this index was
significantly lower when the eyeglasses were be-
ing used (P<0.05). These data show that patients
experience less pain when using these eyeglasses
during SRP.

These results are in line with studies that
have shown a significant decrease in pain per-
ception and anxiety scores with the use of VR
eyeglasses during dental treatments.®!” A sys-
tematic review indicated the effectiveness of VR
in conjunction with pharmacologic analgesia in
reducing pain and anxiety in burn injury patients
undergoing wound dressing changes and physi-
otherapy management compared with pharmaco-
logic analgesia alone or other forms of distrac-
tion.®® Overall, controlled research suggests that
VR distraction may be a useful tool for clinicians
who work with a variety of pain problems.®?

The DSTG index on the patient)s relaxation
status during work showed that there is a signifi-
cant difference between the work with and with-
out eyeglasses, and patients feel more comfort-
able while wearing eyeglasses during work. This
result is consistent with the results found by Ko-
zarek et al who examined the effect of video eye-
glasses on patients during gastrointestinal (GI)
examinations.“? It is also in line with the results
reported by Padrino-Barrios et al who support the
use of VR eyewear as an effective technique of
reducing anxiety in adults during oral debride-
ment.“D A meta-analysis revealed large declines
in anxiety symptoms with VR.“#?

A study on children showed that audiovisual
eyeglasses are an effective distraction tool for
the alleviation of the unpleasantness of pain and
distress that arise during dental restorative proce-
dures.®

In addition, in the second phase of the DSTG
test, it was shown that working conditions dur-
ing the use of eyeglasses were good in most cases
(96%), while during work without eyeglasses,
this rate was 64%.

In this study, the patients’ and dentist>s sat-
isfaction levels were higher when working with
eyeglasses, which would be very effective in the
quality of treatment. We detected a significant re-
duction in the patients’ PR during treatment with
the use of eyeglasses.

Conclusion:
Overall, the results of the present study indicated
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that video eyeglasses can be a useful tool for den-
tists to improve the quality of dental treatments
through increasing the patients’ and the dentist’s
satisfaction and reducing the patients’ pain expe-
rience and anxiety.
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