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Abstract -- Purpose: Dental anxiety is a recurring problem in the daily life of oral surgeons. The purpose of this study
was to determine whether the use of virtual reality (VR) during dental avulsions can reduce anxiety in adults.
Methods: This was a single centre randomized controlled clinical trial. Patients were randomized into two groups
(with and without VR). VR experience was realized with music and visualization of 3D landscape thanks to a head-
mounted display. Patients completed the State Trait Anxiety Inventory State (STAI-YA) and the Visual Analog
anxiety Scale (VAS) before and after the intervention by transcribing the anxiety felt during this one. The main
outcome was the evolution of STAI-YA score, a decrease of more than 8 points was sought. Secondary outcomes were
studying the choice of the metric, defining the factors influencing the evolution of STAI-YA, studying side effects
and the desire to repeat the experience. Results: 40% of patients in the VR group had a STAI-YA score reduced by
more than 8 points between before and during the intervention compared to 20% in the control group. This result
was significant (p = 0.026). VAS decreased by more than 2cm in 40% of patients in the VR group against 20% of
patients in the control group. If a patient declared being afraid of the dentist, the VR seemed more efficient to
reduce the anxiety. No side effects were observed, 96% of patients wanted to repeat the VR experience. Conclusion:
VR appears to be effective in reducing the anxiety of adults during dental avulsions.
Introduction

About 20% of patients are afraid of the dentist, of which
10% are phobic and, despite technical developments, this
percentage remains the same [1,2]. The most anxiety element
is the surgical intervention, regardless of the gender, age,
ethnicity and basal level of anxiety of the patient [3]. Anxiety
is multifactorial, specific to each individual, and is expressed
differently [4]. This can be increased heart rate, faster
respiration, faintness, dizziness, feelings of tightness or
agitation. Concerning dental anxiety, its origin can be
endogenous factors (heredity) but also exogenous factors
such as personal traumatic experiences or reported by the
entourage [4,5]. This fear can lead to the development of a
vicious circle as described by Armfield et al.: patients delay or
cancel their consultations; they consult when symptoms such
as pain appear so they are having difficulty with the
consultation, anxiety will increase and they will cancel futures
appointments [6]. The phenomenon can have negative
consequences on the oral health or even the general health
of the patient. Interventions such as dental avulsions are
performed under local anaesthesia most of the times, so we
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must deal with anxiety. Currently, medicinal methods are used
in first intention. A few non-drug methods are also used as
hypnosis, the broadcasting of audio and/or visual content.

For some years now, virtual reality (VR) is studied. It is a
technique of immersing the patient in a pleasant environment
throughdistraction. Thisnon-pharmacologicalmethodpermit to
directing theperson’s attention toaharmlesseventbymeansofa
stimulus (audio and visual) in the immediate environment [7].
The aim is blocking negative thoughts and reducing the
unpleasant sensations. Rajeev et al. showed that sensations such
as sight, vibrations, noises and smells contribute to anxiety and
one of the advantages of virtual reality, unlike other audiovisual
distractions, is that the patient’s visual and auditory fields are
covered by virtual information, preventing sensory input from
the real dental world [8]. Different areas of health use VR, for
example, Hoffman et al. has highlighted the effectiveness of VR
in pain treatment during dressing changes or physical therapy in
burn patients (adults and children) [9,10]. Hoffman et al. proved
that depending on the sophistication of VR, the feeling of
presence differs. Feeling of presence corresponds to the amount
of attention of the patient towards the virtual information [11].
VR is alsoused inoncology, for painmanagementbycombining it
with morphine and for reducing anxiety before radiotherapy
sessions or before skin cancer surgery [12–14].
tribution License (https://creativecommons.org/licenses/by/4.0), which permits
medium, provided the original work is properly cited.
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In the field of oral surgery, a literature review conducted by
López-Valverde et al. in 2020 showed that several randomized
studies demonstrate that VR reduces the feeling of pain and
anxiety during dental care or avulsion in children [15]. For
adults, only three randomized studies were completed. Sweta
et al. performed a randomized study that supported a decrease
in pain, according to the Visual Analogue Scale (VAS), when
using VR for anaesthesia before dental avulsions. Anxiety
would also be lower when using VR, this was measured by
comparing measures of hemodynamics (preoperative and
postoperative oxygen saturation, intraoperative pulse rate);
however, the sample is small (n = 50) [16]. Yamashita et al.
studied the impact of VR during extraction of mandibular third
molars. It showed a decrease in anxiety according to the VAS
comparing the score before/during within the VR group while
in the control group the score increased [17]; however the level
of anxiety before the intervention is unknown. The last study is
that of Mladenoviç et al. who studied the impact of VR during
the extraction of mandibular third molars [18]. The patients
were operated for the first time without VR, then during the
second session, two weeks later, they benefited from VR. The
results showed a decrease in pain assessed by the wong baker
faces pain rating scale and a decrease in heart rate between
before and during the intervention during the session with VR.

Faced with this limited number of studies carried out in an
adult population which have various limitations, the purpose
of this study was to carry out a randomized study on an adult
population, in real conditions, during dental avulsions on
maxilla or mandible, with teeth on arcade or included.

The evolution of anxiety during dental avulsions has been
investigated by comparing a group with VR and another group
without VR. The main outcome was to study the evolution of
the State-Trait Anxiety Inventory (STAI-YA) score between
before and during the intervention in the two groups.

Secondary outcomes were:

–

2

Study the comparability of the results with another metric to
assess anxiety (VAS).
–
 Study the factors influencing the evolution of the STAI-YA
anxiety score.
–
 Study the side effects of VR and the desire or not to repeat
the VR experience.

Materials and methods
Study design

The study was prospective, randomized, and monocentric.
Two groups were defined: VR group (VR+) versus control group
(VR-). The patients in the test group benefited from virtual
reality and the control group received no anxiolytics or other
means of reducing anxiety.

The REVIDEN study (“Realité Virtuelle avulsions Dentaires”)
was carried out in the oral surgery department of the university
hospital center in Caen. It received the approval of a
Committee for the Protection of Persons on 09/09/2021 and
the RCB ID number was n°2021-A01969-32. Informed consent
was obtained from all participants in this study. All methods
were performed in accordance with relevant guidelines. The
data was collected for 6 months, between November 2021 and
May 2022. They were analyzed using computer methods
respecting statistical and medical secrecy.

Adults who consulted for at least two dental extractions
were recruited. The exclusion criteria were patients suffering of
motion sickness, claustrophobia, uncontrolled epilepsy, visual
impairment, hearing disability, non-French speakers, pregnant
women, protected adults and people followed by a psychiatrist
whether for depression, bipolarity, schizophrenia. The day of
the intervention, patients who had consumed anxiolytics were
excluded.

Subjective evaluation

The investigators hypothesize that more patients had a
decrease greater than 8 points in the STAI-YA score between
before and during the intervention in the VR group compared to
the group without VR.

The State-Trait Anxiety Inventory (STAI) in its state
anxiety part (-YA) was used to assess anxiety levels. It
consisted of 20 self-assessment items numbered from 1 to 20
which were scored from 1 (not at all) to 4 (a lot). The overall
score varied from 20 to 80, higher was the score, greater was
the anxiety [19]. Spielberger (1983) created this scale
sensitive to variation and reported that the average STAI-YA
score for adults when under no stress was 35.7 for men and 35.2
for women [19]. Zemła et al. showed that preoperative anxiety
was clinically present when scores reach at least 44 [20]. Thus,
an increase in the score of more than 8.8 points (44–35.2 = 8.8)
indicated the presence of anxiety. The objective was to reduce
the STAI-YA score by more than 8 points.

Absolute delta STAI-YA:
Stai-ya (during) � Stai-ya (before) <�8 points.

The patients also transcribed anxiety felt on a visual
analogue scale (VAS). It ranged from 0 cm (absence of anxiety)
to 10 cm (maximum anxiety). The VAS decrease threshold was
set at 2 cm because, in the literature, it was accepted that a
difference of more than 2 cm (on a 10 cm scale) for this to be
clinically relevant [21].

Absolute delta VAS:
VAS (during) � VAS (before) < �2 cm.

Implementation of the intervention

During the first session, when the patient had given his
consent, the doctor asked him about his characteristics: age?,
gender?, profession?, is this the first dental extraction under
local anesthesia?, is this the first experience with VR?, tobacco
consumption?, cannabis consumption?, daily consumption of
anxiolytics?, medical history?, fear of the dentist?
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During the second session, patients completed the STAI-YA
and the VAS before and after the intervention by transcribing
the anxiety felt during this one. Then, anesthesia, dental
avulsions and sutures were performed in the same way in both
groups. One surgeon operated on all the patients.

The presence of side effects was collected as well as the
patient’s desire or not to repeat the VR experience. If the
patient reported symptoms such as nausea, vomiting,
dizziness, headache, stomach pain, we suspected the presence
of cybersickness. This phenomenon is due to the difference
between visual information and motor information received by
the vestibular system when using electronic devices.

VR experience

The head-mounted display was a PICO G2® on loan from
HealthyMind®. Patients chose one or more landscapes from
6 choices (zen garden, walk in the woods, snowy mountain,
paradise beach, scuba diving, sunny mountain). Each landscape
lasted 20 minutes. It was quite possible to lengthen the session
or shorten it during the intervention thanks to a tablet made
available to the operator. The headphones were a wireless Bose®
withBluetooth connection, also on loan fromHealthyMind®. The
audio reproduced a soothing sound atmosphere and a specific
medical speech for each theme with breathing exercises.

Data collection methods

A list with numbers from 1 to 120 was produced prior to the
study on Excel. Each number was assigned a random group
(with and without VR).

During the first consultation, the patient was assigned a
number (the practitioner followed the list on Excel) and
therefore a group. Both practitioner and patient knew the
patient’s group for the next appointment.

Upon completing the questionnaires at the second
consultation, the patient indicated his assigned number
instead of providing his name. Then, the practitioner filled in
the Excel file with the data collected (characteristics of the
patients, STAI-YA score, VAS), which were associated with the
patient’s number, and which were therefore anonymous.

Data analyses

Using the results obtained in a study using the STAI-YA
scale in dermatological surgery and dental avulsion surgery
[22], the average score on the STAI-YA scale was at least 35–40
in the control group. An effect considered to be clinically
significant corresponded to a decrease of more than 8 points
between before and during the procedure. If it considers that
50% of the patients will decrease by more than 8 points in the
VR group and 30% in the control group, it takes for a risk a
equal to 5% approximately 120 patients (60 people per group)
for get 90% power.
The data was presented using standard parameters with, for
each variable, the mean plus or minus one standard deviation
(m±s) or the number and its percentage, n (%).

For the means, the comparative analysis used the Student’s
t test or the analysis of variance, a robust method, after
verification of the equality of the variances by the Levene test.
In case of doubt about normality and/or non-compliance with
the hypothesis of equality of variances, the comparison was
verified by the Mann–Whitney test.

For percentages, the chi-square test or Fisher’s exact test
were performed.

A multivariate analysis by logistic regression was carried
out by including the variables presenting a degree of
significance lower than 20% in univariate analysis according
to a descending stepwise procedure.

All the analyzes were carried out bilaterally at the a risk
equal to 5% with the software IBM Corp. Released 2015. IBM
SPSS Statistics for Windows, Version 23.0. Armonk, NY: IBM
Corp.

Results
Population
Flow chart

119 patients were initially included in the study, including
62 in the VR group and 57 in the control group. 9 patients were
excluded since they did not come to the intervention (2 in the
VR group and 7 in the control group) and 5 patients in the VR
group were not analyzed because there were missing data.
55 patients were analyzed in the VR group and 50 in the control
group (Fig. 1).

Description (Tab. I)

Gender: there were 26 women (47.3%) in the VR group and
22 women (44%) in the group without VR; there was no
significant difference between the two groups.

Age: the mean age was 34.6 ± 15.9 years in the VR group, it
was 43.7 ± 21.6 years in the group without VR; it was
significantly higher in the VR group with p = 0.016.

History of dental extractions: there were significantly more
patients whom it was their first tooth extraction in the VR
group (31 or 56.4% against 18 or 36.0% in the VR group).

Virtual reality experience: the populations were compara-
ble; the majority of patients had never experienced virtual
reality before (34 patients in the control group (68.0%) and
31 patients in the VR group (56.4%)).

Addictions: the consumption of tobacco and cannabis was
similar in the two groups. For tobacco there were 20 patients
(40%) in the control group and 24 (43.6%) in the VR group and
for cannabis respectively 3 (6.0%) and 4 (7.3%).

Anxiety: the number of patients who declared being afraid
of the dentist was comparable in the two groups with
16 patients (32.0%) in the control group VR and 20 patients
3



Table I. Characteristics of patients.

VR VR+ p

Gender women 22 (44.0) 26 (47.3) 0.737
First dental avulsion (local anesthesia) 18 (36.0) 31 (56.4) 0.037
Age 43.7±21.6 34.6±15.9 0.016
First experience with VR 34 (68.0) 31 (56.4) 0.220
Tobacco 20 (40.0) 24 (43.6) 0.706
Cannabis 3 (6.0) 4 (7.3) 1.000
Anxiolytics 3 (6.0) 2 (3.6) 0.667
Dental anxiety 16 (32.0) 20 (36.4) 0.638
Score STAI-YA before the intervention 39.8±12.7 45.0±12.8 0.040
VAS before the intervention 4.1±3.0 4.8±2.3 0.188
Chronic diseases 24 (48.0) 14 (25.5) 0.016
Workers 33 (66.0) 42 (76.4) 0.094
Without activity 6 (12.0) 9 (16.4)
Retired 11 (22.0) 4 (7.3)
Students 6 (12.0) 9 (16.4) 0.523
n (%); m ± sd; p = p-value.
First dental avulsion = number of patients who have never had dental avulsions under local anesthesia before; VR = virtual reality STAI-YA = State
Trait Anxiety Inventory � Stat VAS = Visual analogue scale (anxiety); Tobacco/cannabis = number of patients who consume tobacco/cannabis.
Anxiolytics = number of patients who consume anxiolytics daily.
Workers = number of patients who work.
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Fig. 1. Flow chart.
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(36.4%) in the VR group. It was the same with the daily
consumption of anxiolytics which concerns 3 patients (6%) in
the control group and 2 (3.6%) in the VR group.

There was nevertheless a significant difference in the
baseline STAI-YA score (before the intervention) between the
two groups with an average of 39.8 ± 12.7 in the control group
whereas it was higher in the VR group with an average of
45.0 ± 12.8.
4

The main outcome measures

22 patients in the VR group decreased their STAI-YA score of
more than 8 points between before and during the intervention,
i.e.40%of thepatients in thisgroup. This resultwas significantly
different from that of the control groupwhere a decrease ofmore
than8pointsonlyconcerned10patients, i.e.20%of thepatients
in this group, with p = 0.026 (Tab. II) (Fig. 2).
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Fig. 2. Distribution of groups according to absolute deltas. % = percentage of individuals concerned. Absolute delta STAI-YA = Score STAI-YA
(during) � Score STAI-YA (before). Absolute delta VAS = Score VAS (during) � score VAS (before). STAI-YA = State Trait Anxiety Inventory �
State VAS = Visual analogue scale (anxiety). VR = Virtual reality.

Fig. 3. Power of the study as a function of sample size.

Table II. Distribution of groups according to significant absolute deltas.

VR � VR+ p

Absolute delta STAI-YA < �8 10 (20.0) 22 (40.0) 0.026*
Absolute delta VAS < �2 8 (16.0) 22 (40.0) 0.009**

n (%); m ± sd; * power ≈ 85%; ** power > 90%; p = p-value.
Absolute delta STAI-YA = Score STAI-YA (during)� Score STAI-YA (before); absolute delta VAS = Score VAS (during)� score VAS (before); STAI-
YA = State Trait Anxiety Inventory � State; VAS = Visual analogue scale (anxiety); VR = Virtual reality.
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The recruited workforce being 105 instead of 120 as
planned, an a posteriori power calculation was carried out. For
a equal to 5% and 55 patients in the VR group versus 50 in the
control group and 40% versus 20% respectively of patients who
had a clinically significant reduction of more than 8 points on
the STAI-YA, the power of the study was 85% (Fig. 3).
Secondary outcomes
Analysis with VAS

22 patients had a VAS reduced by more than 2 cm between
before and during the operation, i.e. 40% of patients in the VR
group. This result was significantly different compared to the
control group in which a decrease greater than 2 cm concerned
only 8 patients, i.e. 16% of patients in this group with
p = 0.009 and a power greater than 90% (Tab. II) (Fig. 2).

Factors influencing the evolution of the STAI-YA score

The analyses revealed factors influencing the reduction in
the STAI-YA score, namely (Tab. III):

–
 The inclusion group with VR.

–
 Patients who reported being afraid of the dentist.

If a patient belonged to the VR group, he was 3 times more
likely to decrease in the STAI-YA score by more than 8 points
compared to a patient in the control group (OR 3 and p = 0.028).
5



Table III. Analyzes based on absolute delta STAI-YA.

Delta absolu STAI-YA p-value

≥−8 <−8
Gender women 34 (46.6) 14 (43.8) 0.789
First dental avulsion (local anesthesia) 35 (47.9) 14 (43.8) 0.692
Age 38.4 ± 19.7 40.1 ± 18.6 0.685
First experience with VR 45 (61.6) 20 (62.5) 0.934
Tobacco 26 (35.6) 18 (56.3) 0.049
Cannabis 2 (2.7) 5 (15.6) 0.026
Anxiolytics 4 (5.5) 1 (3.1) 0.681
Dental anxiety 15 (20.5) 21 (65.6) <0.001
Group with VR 33 (45.2) 22 (68.8) 0.026
Absolute delta VAS < �2 8 (11.0) 22 (68.8) 0.007

n (%); m ± sd; p = p-value.
First dental avulsion = number of patients who have never had dental avulsions under local anesthesia before.
VR = virtual reality; VAS = Visual analogue scale (anxiety); absolute delta VAS = Score VAS (during) � score VAS (before); Tobacco/
cannabis = number of patients who consume tobacco/cannabis; Anxiolytics = number of patients who consume anxiolytics daily;
Workers = number of patients who work.

Table IV. Factors influencing STAI-YA score.

p OR Confidence interval 95%

VR+ vs VR− 0.028 3.0 1.3 8.1
Dental anxiety <0.001 7.9 3.0 20.9

OR = odds ratio; p = p-value; VR = virtual reality; VR+ = with VR; VR– =without VR.

0
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25

Without VR With VR

Distribution of absolute delta STAI-YA according to the
inclusion groups in patients with dental fear

Absolute delta STAI-YA ≥ -8 Absolute delta STAI-YA < -8

Fig. 4. Distribution of absolute delta STAI-YA according to the inclusion groups in patients with dental fear. p = 0.003; p = p-value; n (number of
patients, 36); Absolute delta STAI-YA = Score STAI-YA(during) � Score STAI-YA(before); STAI-YA = State Trait Anxiety Inventory � State;
VR = Virtual reality.
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A patient who reported being afraid of the dentist was
7.9 times more likely to decrease the STAI-YA score by more
than 8 points compared to a patient who was not afraid of the
dentist (OR 7.9 and p < 0.001) (Tab. IV).

Regarding patients with dental anxiety, there were signifi-
cantlymorepatients(p =0.003)whohadadecrease intheSTAI-YA
6

scoregreater than8points in theVRgroupcomparedtothecontrol
group (respectively 75% and 37.5%) (Fig. 4) (Tab. V).

Side effects of VR and the desire or not to repeat the VR
experience

No patient reported side effect such as headache,
dizziness, or nausea, which would be like cybersickness.



Table V. Results regarding patients with dental anxiety

Absolute delta STAI-YA

≥ �8 < �8
VR– 10 6
VR+ 5 15

p = 0.003; n (number of patients); VR = Virtual reality (+ with and �
without); Absolute delta STAI-YA = Score STAI-YA (during) � Score
STAI-YA (before); STAI-YA = State Trait Anxiety Inventory � State.
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96% of patients wanted to repeat the VR experience for
futures surgeries.

Discussion
Virtual reality efficiency

This study demonstrated the effectiveness of virtual
reality in reducing anxiety among adults undergoing dental
extractions under local anesthesia.

Oral surgeons are faced with patient anxiety every day in
surgeries performed under local anesthesia. The frequency of
fear of the dentist is 20% in the UK and, among them, 10%
are phobic [1,2]. It seems essential to improve the
experience of patients and to seek solutions to reduce the
anxiety because this one can lead to a vicious circle, as
described by Armfield et al., in which patients wait until the
last moment to consult. This delay in care sometimes leads
to negative consequences on oral health with the presence
of pain and therefore a bad experience during consultations
with the surgeon [6].

Virtual reality is a non-drug method whose benefits on pain
or anxiety have been reported in different health fields. In oral
surgery, studies have mainly focused on the effectiveness of VR
in reducing the pain or anxiety that children feel during dental
care or surgery [15]. However, Hoffman et al. proved that
adults were also receptive and that VR made it possible to
reduce the pain felt during care for severe burn victims [9]. It
was therefore legitimate to study the effectiveness of VR in a
population of adults.

40% of patients who benefited from virtual reality had a
decrease of the STAI-YA score of more than 8 points between
before and during the intervention and the same percentage of
patients was found concerning the reduction of the VAS
anxiety by more than 2 cm (respectively p = 0.026 and p = 0.009
with a respective power of 85% and >90%). These significant
results were in consistent with Yamashita’s study, which found
a reduced postoperative VAS of 1.33 cm ± 2.87 (p = 0.0014) in
the VR group or studies of Mladenoviç et al. and Sweta et al.
who observed a decrease in heart rate when adults wore the
head-mounted display for dental avulsions [16–18]. Influenc-
ing factors of anxiety were found; patients who were afraid of
the dentist in the VR group had a greater chance of reducing
their anxiety during the procedure. In fact, 75% of adults with
dental anxiety who were in the VR group decreased their STAI-
YA anxiety score by more than 8 points. This confirms what
Tanja-Dijkstra reported, the most anxious adults who benefit
from virtual reality during dental procedures have the anxiety
score that decreases the most [7]. In addition, 96% of adults in
the VR group wished to repeat the experience. The same
percentage were found in the studies of Yamashita et al. and
Diaz-Orueta et al. [17,23].
Choice of questionnaires and scenarios

The STAI is the gold standard for the assessment of anxiety
in clinical situations in psychiatry, medicine and surgery [20].
Spielberger created this scale in 1983 and he showed that the
scale is sensitive to variations [19]. Beck showed that the Trait
Scale (STAI-YB) correlated 0.73 with the Beck Depression
Inventory and the State Scale (STAI-YA), the one used here,
correlated 0.60 [24]. In the same way, Zemła et al. suggests
psychological assessment of patients to identify or exclude
depressed patients [20]. Without this, the risk is to obtain a
less specific or falsely high result.

Here, patients followedby a psychiatrist for disorders such as
depression were excluded and patients were asked about their
daily consumption of anxiolytics, their addiction to tobacco or
cannabis. Populations were comparable on the daily consump-
tion of anxiolytics (p = 0.667), their addiction to tobacco
(p = 0.706) or cannabis (p = 1). If there was an influence of these
parameters, then it was present in an equivalent way in the two
groups. Some limitations should be considered, such as the
difficulty older people may have in completing the STAI-YA,
the completion time (15min) and the number of questions
(20 items) [20]. Someelderlypeoplewerehelped tocomplete the
questionnaire, it may have influenced them.

The STAI-YA offers precise questions and the interpretation
of the results is more standardized than that of the VAS which
is patient dependent [20]. VAS is validated in the assessment
of anxiety; it is said to be reliable, fast, and would be
comparable to STAI-YA (21). VAS was not used as the main
evaluation criterion but as a tool to confirm the choice of
metric. The results was comparable regardless of the scale
used, this reinforces results and the choice of STAI-YA as the
primary endpoint was relevant.

A systematic review argues that the environment in which
care takeplace influences thepatient’swell-being [25]. Exposure
to a real or artificial nature reduces patient anxiety in a hospital
waiting room compared to a usual neutral environment, with no
significantdifferencebetween realorartificialflowers [26].Diaz-
Orueta et al.workedona “Isla Calma”VR scenariowith thegoal of
making it available to healthcare professionals to reduce patient
stress. The nature landscapes with the presence of flowers,
animalsandtheabsenceofhumanswerechosenbecause theyare
associated with a relaxing environment [23]. This explains the
choice to work with Healthymind®, a company with doctors and
engineers who work with a variety of natural landscapes. Here,
regardless of the durationof the procedure, between tenminutes
and one hour, no symptoms of cybersickness have been reported.
7
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Study limitations
Lack of objective assessment

No per operative anxiety assessment was conducted in live,
mainly to avoid the patient having to disengage from
the immersive scenario. An endeavor was undertaken to
transcribe anxiety with utmost accuracy by conducting
interviews in close proximity to the intervention. It would
have been appropriate to add an objective measurement in real
time as with the evolution of the heart rate for example, like
Yamashita et al. or Mladenoviç et al. [17,18].
Population

To determine the type of population, patients were
questioned if they consider themselves to be afraid of the
dentist. 32.0% reported being afraid of the dentist in
the control group and 36.4% in the VR group. This is higher
than the prevalence of the general population which is 20%
[1]. Modified Dental Anxiety Scale (MDAS) has not been used
because the multiplication of questionnaires could lose the
interest of patients and lead to less reliable answers. Either
the prevalence was overestimated due to a binary response, or
the actual prevalence was higher, considering the study was
conducted at a university hospital center where patients
with higher anxiety levels, often excluded from dental clinics,
were consulted.

In the VR group, the STAI-YA score was higher at baseline
than in the control group. The population was also younger
with an average age of 34.6 years compared to 43.7 years in
the group without VR. Humphris et al. and Enkling et al.
showed that young people, regardless of gender, were more
anxious than older people [27,28]. The population of this
study agrees with these studies. This difference in average
age can be explained by the fact that some patients had to
be changed group because the surgery was urgent, and the
head-mounted virtual reality displays was not available at
the time.

The study was open-label and randomized. Differences in
mean age and baseline STAI-YA score between the two groups
suggest that there were biases in randomization since the
number of patients included was sufficient, so it was not a
power problem (85%).
Perspectives

It would be interesting to use “active” virtual information,
i.e., to give the patient the possibility of moving around in the
virtual world in which he finds himself or even of playing a
game using a joystick. The interactive side would make VR more
sophisticated. Like Hoffman and al. shows, the more
sophisticated VR is, the more effective it is [11]. Patients
who have not been receptive to VR maybe need to have control
over the situation, active VR would allow them to control the
scene or the game using the joystick.
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However, with an active VR the risk of cybersickness is
increased. In the study by Furman and al., there is a significant
difference in patients who had nausea with VR compared to
film. VR was a landscape in which patients walked around using
a joystick [29].

The interest of a third group with a black headset on the
eyes to test the intrinsic efficiency of the software could be
discussed.

Pain and anxiety are two interconnected elements, and it
would have been relevant to assess the level of pain in
patients.

The volume of the PICO G2® 3D helmet was problematic for
the practitioner and the patient. The surgeon had always been
able to adapt, but it was at the cost of uncomfortable postures
for the back of the dental assistant and the practitioner. As for
patients, some have complained of a blurred image caused by
the practitioner’s gestures moving the helmet.
Conclusion

Virtual reality seems effective in reducing the anxiety of
adults who benefit for multiple dental avulsions under local
anesthesia.

In the VR group, 40% of patients reduced their STAI-YA
score by more than 8 points, which was significantly different
than the 20% of the control group (p = 0.0026); the trend was
the same with VAS. This outcome suggests the potential
benefits of introducing virtual reality, particularly for adults
who express fear or anxiety about dental visits. Indeed, 75% of
adults with dental anxiety who were in the VR group decreased
their STAI-YA anxiety score by more than 8 points.

No side effects were observed and a desire to repeat the
virtual reality (VR) experience was expressed by 96% of the
patients.
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