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Efficacy of audiovisual distraction 
using eyeglasses during dental care: 
a randomized clinical trial

Abstract: This randomized parallel-group control trial tested the 
efficacy of distraction using audiovisual eyeglasses (AVE) during 
dental procedures [NCT03902158]. Forty-four 6–9 year-old children 
with low/moderate anxiety and who needed restorative treatment 
or exodontia of the primary molars were randomly allocated into 
two groups: the AVE (experimental) and the conventional behavior 
management techniques (control) groups. Motion sensors were used 
to measure the participants’ body movements. Dental visits were 
video recorded, and their pain levels and behavior were assessed 
using the Faces, Legs, Activity, Cry, and Consolability Behavioral 
Pain Assessment Scale and the Venham Behavioral Scale, respectively. 
Anxiety was assessed via heart rate measurements. After treatment, the 
children scored their pain using the Faces Pain Scale. Mann-Whitney 
U and chi-square tests were used to compare the groups. The mean 
score on the behavioral scale was 0.59 in the experimental group and 
0.72 in the control group under local anesthesia (p = 0.73). During the 
procedure, the mean score was 0.41 in the experimental group and 
1.32 in the control group (p = 0.07). The mean heart rate was similar 
in both groups (p = 0.47), but a significant increase during treatment 
was observed in the control group. There was no difference between 
the groups in terms of pain, behavior, and self-reported pain scores 
(p = 0.08). Children aged 6-7 who used the AVE had fewer wrist 
movements (435.6) than that of children in the control group (1170.4) 
(p = 0.04). The AVE achieved similar results to the basic behavior 
management techniques, with good acceptance by the children.

Keywords: Dental Anxiety; Pain Perception; Child Behavior; Pediatric 
Dentistry; Randomized Controlled Trial.

Introduction

An important aspect of pediatric dentistry is the special attention 
given to children’s wellbeing during the execution of dental treatments. 
Anxiety may be experienced by children during dental visits and manifest 
as noncompliant behaviors, which becomes a barrier to effective clinical 
practice. In addition, negative dental experiences in childhood, including 
toothaches, rough treatments by dentists, noise generated by dental 
equipment, and anesthetic needles are associated with high fear levels in 
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adulthood.1 Among the procedures, local anesthesia, 
which is often required in dental treatments, has 
been reported as one of the main factors that trigger 
children’s fear and anxiety.2

In this context, behavioral and anxiety management, 
as well as adequate pain control, are of the utmost 
importance to achieve success during the dental care 
of children,3 which can help to promote a positive 
attitude towards dentists and dental treatments. 
Distractions, which are indicated for behavioral 
management during short invasive procedures,4 
involve a cognitive-behavior approach that seeks 
to divert the child’s attention from what may be 
perceived as unpleasant stimuli and focus it on more 
pleasurable stimuli. Possible distraction tools include 
watching television, reading stories, playing with 
toys, listening to music, and the use of audiovisual 
eyeglasses (AVE). Although distractions are widely 
used during dental visits to provide a more relaxed 
experience and effective treatment for children,5 few 
studies have been performed on this subject that use 
adequate designs to observe the pain and anxiety 
outcomes in children. A systematic review found 
that most of the evaluated distraction techniques 
had significant effects on reducing anxiety and fear 
levels at some point during dental treatments, but 
the evidence had a low certainty.6

An audiovisual distraction, an eyeglasses system 
composed of a head-mounted display placed in front 
of the eyes and in-ear headphones, could be superior 
to traditional distraction methods as it is not only 
more engaging but also has the capability to block 
real-world visual and auditory stimuli. A systematic 
review7 showed that there is some low-quality evidence 
suggesting that the use of audiovisual distractions 
during dental treatment may relieve children’s 
anxiety related to dental treatment. In addition, to 
verify their conclusions, the authors recommended 
high-quality studies to minimize the high risk of bias, 
such as those related to allocation concealments, the 
blinding of the outcome assessments, and incomplete 
or selective outcome data reports, that was identified 
in the included studies. A recent systematic review 
with a meta-analysis8 that included nine studies 
showed that the use of virtual reality (VR) glasses 
is an effective tool for improving behavior and 

reducing pain perception during dental treatments 
in children. The evidence was classified as moderate 
for most outcomes; however, evidence regarding some 
outcomes was insufficient and was not evaluated.

 Ideally, a parallel group design should be adopted 
to avoid a carry-over effect between groups when 
a split-mouth design is used.9 In addition, it is 
important to compare the technique with standard 
non-pharmacological behavioral techniques and 
use adequate measures to assess the outcomes. 
Considering that more robust and well-executed 
randomized clinical trials are still needed,6 the 
objective of this study was to test the efficacy of 
audiovisual distractions using VR eyeglasses compared 
to conventional behavior management techniques 
during procedures requiring local anesthesia.

Methodology

Study design and participants
This randomized parallel controlled trial was 

carried out between March and December 2018 in 
the Behavior Laboratory of the Infant Clinic Unit of 
the Dental School of Federal University of Pelotas. 
The laboratory has a room for interviews and a 
dental office, isolated from the rest of the clinic; it was 
prepared to allow video recording of the treatments. 
All procedures were approved by the local Human 
Research Ethics Committee (No. 2.407.669), and written 
consent was obtained from the parents of all the 
participants. It was registered in the clinicaltrials.gov 
registry under the identification number NCT03902158. 
This study is reported based on the CONSORT 
Statement guidelines.10

The minimum sample size was estimated based on 
a previous study,5 which found an average Venham 
behavior scale score of 0.14 (standard deviation [SD] 
0.36) in children who used AVE during anesthesia 
and 0.75 (SD 0.52) in children who did not use it. A 
minimum sample size of 18 children in each group 
was estimated to allow detection of such differences, 
considering a power of 80% and a significance level 
of 5%. To compensate for possible losses, the number 
was increased to a total of 22 children in each group. 
The sample consisted of children aged 6 to 9 years, 
who needed restorative treatments or exodontia 
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of the primary molars under local anesthesia. All 
children were in good general health, had not received 
local anesthesia within the last 2 years, and did 
not have any previous experiences using virtual 
stereo glasses. Children with physical disabilities or 
mental deficiencies and those whose parents reported 
uncooperative behaviors (did not allow treatment 
in previous visits) were excluded. Children with 
high anxiety according to the Modified Venham 
Picture Test (VPTM)11 were excluded because they 
would probably require other behavior management 
techniques than the ones adopted in the study.

Experimental design
The children selected were attended to by 

one dentist (N.B.C.), a post-graduate student in 
pediatric dentistry, and an assistant. All children 
from both groups were scheduled for an initial 
consultation, which involved an interview regarding 
the participants’ socio-demographic characteristics, 
an assessment of the child’s anxiety level using VPTM 
with the child separated from parents, a clinical 
examination, and an oral hygiene orientation.

At the final visit, according to their dental 
needs (restorative treatment or exodontia), children 
were randomly assigned using sealed envelopes 
containing the group allocation: group 1 received 
dental treatments while using AVE during the 
consultation (intervention) and group 2 received 
dental treatments without AVE. After the allocation, 
in the first visit, children in the intervention group 
were asked to choose one out of three cartoon films 
that were suitable for all audiences (PJ Masks, Disney 
Fairies, or Ben 10).12 To select the three cartoon films, 
interviews were conducted about cartoon preferences 
with patients of the clinic in the same age range who 
were not included in the study.

In the second visit, the restorative treatment or 
exodontia of the primary molars was conducted 
according to the treatment needed. The infiltration 
technique was used for the administration of local 
anesthesia in the maxillary arch, and the inferior 
alveolar nerve block technique was used in cases 
where the lower arch was involved. For both groups, 
the dentist provided age-appropriate explanations 
about the procedure in layman’s terms using basic 

techniques of behavior management (“tell-show-do” 
and positive reinforcement techniques).13 In the 
intervention group, the 98-inch virtual stereo glasses 
HDMI-MHL model (98’) was used, which played 
the cartoon film that was previously selected by 
the children.

The primary outcome of the study was the 
children’s behaviors during the administration of 
local anesthesia and during the procedure. Secondary 
outcomes included anxiety, pain, behavior, body 
movements, and pain perception. The children’s 
perceptions of the AVE and possible discomfort were 
also evaluated.

The Venham Scale14 was used to evaluated the 
behavior at each moment of the consultation; the 
child receives a score for their behavior according to 
the reactions presented. Scores range from zero (total 
cooperation) to a score of five (generalized protests). 
Children were assessed in different instances during 
the appointment: at the beginning (including after 
separation from their mother), during the local 
anesthesia, during the treatment procedure, and 
at the conclusion. The peak score, which consisted 
of the most negative score evaluated during the 
consultation, was also considered.

The Brazilian version of the Faces, Legs, Activity, 
Cry, and Consolability (FLACC) Behavioral Pain 
Assessment Scale was used to evaluate the children’s 
pain during the procedure.15 The scale includes the 
five categories of behavior and each category is scored 
from zero to two points, which results in a total score 
between 0 and 10. A score of 0 indicated that the 
child was relaxed and comfortable, scores from 1 to 
3 indicated mild pain, scores from 4 to 6 indicated 
moderate pain, and scores from 7 to 10 indicated 
severe pain. The score was obtained by considering 
the entire visit and the time that the local anesthesia 
was administered.

The objective measure of anxiety was the children’s 
heart rates, measured via oximetry. The Finger Pulse 
Oximeter MD300C1 by ChoiceMMed was placed 
on the index fingers of the children, and heart rate 
was monitored throughout their dental treatments. 
The mean heart rates during the anesthesia and the 
procedure and their heart rate changes were used 
as measures of anxiety.
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Body movements during the dental treatments, one 
of the outcomes of the study, were evaluated using 
accelerometers (ActiGraph wGT3X-BT, Pensacola, 
USA). The accelerometer measures body movements 
on three orthogonal axes, namely the vertical (Y), 
horizontal right-left (X), and horizontal front-back 
axes (Z).16 The devices were programmed to collect 
movement accelerations with a sampling frequency of 
60 Hz (i.e., 60 measurements in each axis per second) 
and worn on the dominant wrists and the left legs of 
the subjects. The accelerometer setup, data download, 
and analyses were performed using ActiLife software, 
version 6.13.3 (Pensacola, USA). The accelerometer data 
were expressed in counts per minute (cpm, which 
consists of filtering the acceleration signals that are 
analogue to digital signals, using an algorithm specific 
from the manufacturer) and analyzed with a 5-second 
epoch length (i.e., for every 300 measurements taken 
in 5 s, the summary of these records was condensed 
into just one measurement).16

After finishing the treatment, pain perception was 
measured using the Faces Pain Scale-Revised (FPS-R 
scale).17 The FPS-R scale evaluates the intensity of the 
child’s pain using six aligned faces with expressions 
of pain in an increasing ordinal gradation, without 
crying or smiling expressions; its score ranges from 
zero (no pain) to 10 (severe pain). The FPS-R is indicated 
for children aged four and above, and its usage is 
accompanied by the following explanation: “These 
faces show how much something can hurt. This face 
[point to face on far left] shows no pain. The faces 
show more and more pain [point to each from left 
to right] up to this one [point to face on far right] - it 
shows very much pain. Point to the face that shows 
how much you hurt [right now]. This variable was 
dichotomized at zero with no pain and from two to 
10 with pain.

At the end of the consultation, children who 
used the intervention were asked: “Did you enjoy 
watching the cartoon?” and “Would you like to watch 
it again?” with the objective of evaluating the child’s 
perception about the use of AVE. The children were 
also asked about the discomfort experienced while 
using the AVE.

Owing to the impossibility of blinding the operator, 
behavior evaluator, and participants in terms of the 

use of the device, the operator and evaluator were 
blinded to the questionnaire and other study outcomes. 
Interviewers were also blinded to the participants’ 
groups and test results achieved during the dental 
treatments. The person responsible for the statistical 
analysis was blinded to the groups.

Training and calibration process
As mentioned above, the dental treatments were 

performed by a dentist and an assistant. A team of 
three dental students collected data after undergoing 
a two-hour training on how to conduct the interview, 
the tests, and how to use the pulse oximeter and 
accelerometer. One dental student was responsible for 
administering the questionnaires to the mothers. The 
second was responsible for administering the VPTM 
and evaluating the FPS-R scale scores for the children. 
The third student recorded the heart rate during the 
dental treatments and placed the accelerometers. 
Dental visits were recorded on video and a professional 
with a PhD in pediatric dentistry and previous 
experience in behavior assessments, considered the 
gold standard for this type of assessment, assessed 
the children’s behavior during the treatments using 
the Brazilian version of the Venham’s Behavior 
Rating Scale (Venham Scale)14 and the FLACC scale.15 
Prior to data collection, the evaluator was calibrated 
by evaluating the video recordings of 10 children 
receiving dental treatment and then re-evaluating 
them after 10 days. The weighted kappa for the 
FLACC Scale was 0.7, with an agreement of 93%, and 
the kappa value for the Venham Scale was 0.9, with 
an agreement of 98.5%.

Data analysis
The data were double entered into a spreadsheet 

in the Microsoft® Excel® 2016 program and analyzed 
using the Stata 14.0 program (StataCorp, College 
Station, USA). Neither the typist nor those who 
analyzed the data had previous knowledge about 
the group allocations. Initially, descriptive data 
analysis was performed to obtain the absolute and 
relative frequencies. Comparisons of the outcomes 
of interest between groups were made using a 
chi-square test for dichotomous variables, and 
Mann-Whitney U test was used for the comparison 
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of the means. A Wilcoxon paired test was used to 
compare the heart rate and behavior measures before 
and during the procedure. A significance level of 
5% was adopted for all analyses.

Results

The flowchart of the participant selection is shown 
in Figure 1. In total, 44 children (24 boys and 20 girls) 
were included in the study. The mean age of the 
children was 7.7 (SD 0.96) years. The descriptive data 
are shown in Table 1. Three children in the control 
group received local anesthesia but did not finish 
their treatment and were excluded from the analyses 
of the outcomes that evaluated the whole visit. There 
was no difference between the dental procedures 
(exodontia and restorative treatments) and the teeth 
treated between the groups (p = 0.405 and p = 0.380, 
respectively) (data not shown).

The behavior scores, based on the Venham 
Behavioral Scale, at different time points are shown 
in Table 2. During anesthesia, the mean score on this 
scale was 0.59 for the AVE group and 0.72 for the 
control group (p = 0.73), and the mean scores during 
the procedure was 0.41 in the intervention group 
and 1.32 in the control group (p = 0.07). Regarding 

the within group analysis, the score increase during 
anesthesia was significant in both groups.

Table 3 shows the anxiety scores that were evaluated 
based on the heart rates recorded while the children 
were under local anesthesia and throughout the 
procedure. While under local anesthesia, the mean 
heart rate was 95.41 bpm in the AVE group and 
98.86 bpm in the control group (p = 0.45). Compared 
to that at the beginning of the visits, the increase in 
heart rate seen during anesthesia and the treatment 
was higher in the control group, but the difference 
was not statistically significant (Table 3).

Figure 2 shows the mean heart rates measured 
during the different moments of the dental visit for 
each group. The increase was significant in the control 
group (p = 0.050) but not in the AVE group (p = 0.346).

The mean FLACC score was 2.23 in the intervention 
group and 3.11 in the control group (p = 0.79) during 
the procedure. During anesthesia, the FLACC score 
was 1.45 in the AVE group and 2.11 in the control 
group (p = 0.23). Pain was reported by five children 
in the control group and by one child in the AVE 
group (p = 0.08) (Table 4).

The accelerometer analysis showed no significant 
differences between groups in terms of arm movements 
and leg movements. The stratified analysis showed 

Figure 1. Flowchart of the participants selection.
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that children aged 6–7 years who used the eyeglasses 
had fewer wrist movements (435.6) than that of 
children in the control group (1170.4) (p = 0.04), but 
had a similar number of leg movements (Table 5).

All children in the intervention group reported 
that they enjoyed watching the cartoons and would 
like to use the AVE again during other visits. No 
discomfort was reported using the AVE.

Table 1. Descriptive characteristics of groups according to the use of audiovisual eyeglasses (AVE) (n = 44).

Variable
Total Group 1 Group 2

(n = 44) With AVE (n = 22) Without AVE (n = 22)

Age, mean (SD) 7.66 (0.96) 7.73 (1.03) 7.60 (0.91)

Age, n(%)

6-7 years 17 (38.64%) 8 (36.4%) 9 (40.9%)

8-9 years 27 (61.36%) 14 (63.6%) 13 (59.1%)

Sex, n(%)

Male 24 (54.6%) 12 (54.5%) 12 (54.5%)

Female 20 (45.4%) 10(45.5%) 10(45.5%)

Procedure, n(%)

Restauration 25 (56.8%) 13 (59.1%) 12 (54.5%)

Extraction 19 (43.2%) 9 (40.9%) 10 (45.5%)

Teeth treated, n(%)

Maxillary primary molars 6 (13.6%) 2 (9.1%) 4 (18.2%)

Mandibular primary molars 38 (86.4%) 20 (90.9%) 18 (81.8%)

Dental fear, n(%) 

No 17 (38.6%) 7 (31.8%) 10 (45.5%)

Yes 27(61.4%) 15(68.2%) 12(54.5%)

Anxiety*, n(%)

Low 4 (9.1%) 1 (4.5%) 3 (13.6%)

Moderate 40 (90.9%) 21 (95.5%) 19 (86.4%)

*Modified Venham Picture Test (VPTM).

Table 2. Children behaviour according to Venham Scale during the local anaesthesia, during the procedure and peak score 
according to the use of audiovisual eyeglasses (AVE) (n = 44).

Behavior (Venham scale) Total n (%)

Group 1 Group 2 

p- value*With AVE Without AVE 

n (%) n (%)

During anaesthesia 0.73

Mean (SD) 0.65 (0.93) 0.59 (0.59) 0.72 (1.20)  

Median (IQR) 0 (1–1) 1 (0–1) 0 (0–1)  

During dental procedure 0.07

Mean (SD) 0.83 (1.53) 0.41 (0.96) 1.32 (1.92)  

Median (IQR) 0 (0–1) 0 (0–0) 0 (0–2)  

Peak score 0.59

Mean (SD) 1.27 (1.50) 1.00 (1.02) 1.58 (1.89)  

Median (IQR) 1 (0–1) 1 (0–1) 1 (0–2)  

p-value anesthesia-initial** < 0.001 < 0.001 0.003  

p-value anesthesia-procedure** 0.26 0.11 0.91  

IQR = Interquartile range; *Mann-Whitney test; **Wilcoxon paired test.
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Discussion

This randomized clinical trial evaluated the efficacy 
of audiovisual distractions and compared it to that 
of conventional behavior management techniques 
during procedures performed under local anesthesia. 
Our findings did not show statistically significant 
differences in either the subjective measures or 
objective measures. Children who used the AVE did 
not exhibit better behavior, less perception of pain, 
lower heart rates, or fewer body movements than those 

Table 3. Mean, median and interquartile range (IQR) heart rate during the local anaesthesia and during the dental visit according 
to the use of audiovisual eyeglasses (AVE) (n = 44).

Hearth rate (bpm) Total
Group 1 Group 2 

p- value*
With AVE Without AVE

During the anaesthesia

Mean (SD) 97.14 (15.91) 95.41 (13.48) 98.86 (18.18) 0.45

Median (IQR) 98.5 95.5 (86–103) 101.5 (86–106)  

Changes in hearth rate 5.61 (2.81) 3.77 (3.22) 7.45 (4.59) 0.29

During the procedure

Mean (SD) 95.11 (9.66) 94.59 (8.02) 95.63 (11.24)  0.65

Median (IQR) 97.4 (89–100) 97.3 (90–98) 98.3 (86–101)  

Changes in hearth rate 2.95 (9.92) 1.23 (2.79) 4.68 (3.82)  0.25

*Mann-Whitney test.

Figure 2. Mean hearth rate during the different moments of 
the dental visit according to the group.

With AVE Without AVE

100.00

98.00

96.00

94.00

92.00

90.00

88.00

86.00
Before Anesthesia Treatment After

Table 4. Pain perception evaluated using the Face, Legs, Activity, Cry and Consolability (FLACC) scale during the visit and following 
the procedure using the Faces Pain Scale revised (FPS-R) according to the use of audiovisual eyeglasses (AVE) (n = 44).

Pain
Total

Group 1 Group 2 

p- valueWith AVE Without AVE 

Mean (SD) Mean (SD) Mean (SD)

During the Procedure† 0.79*

No/mild pain n (%) 31 (75.6) 17 (77.3) 14 (73.7)  

Moderate/severe pain n (%) 10 (24.4) 5 (22.7) 5 (26.3)  

Mean score (SD) 2.63 (2.43) 2.23 (2.18) 3.11 (2.66) 0.79**

During the anaesthesia 0.18*

No/mild pain 28 (68.3) 17 (77.3) 11 (57.9)  

Moderate/severe pain 13 (31.7) 5 (22.7) 8 (42.1)  

Mean score 1.76 (3.05) 1.45 (2.40) 2.11 (3.71) 0.23**

FPS - R scale following treatment 0.08*

No pain n (%) 38 (86.4%) 21 (95.5%) 17(77.3%)  

Pain n (%) 6(13.64%) 1 (4.5%) 5 (22.7%)  

Mean score (SD) 0.45 (1.42) 0.08 (0.41) 0.9 (1.99) 0.08**

*Chi-squared test; **Mann-Whitney test.
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of children in the control group did. The children in 
the present study received local anesthesia and were 
treated without sedation. The type of procedure can 
influence a child’s behavior, and it is known that 
local anesthesia is considered by many children as 
a great source of fear and anxiety.18 This may be one 
of the reasons for the similar levels of anxiety in both 
groups. Notably, there were patients included in the 
study that, despite having low/moderate anxiety as 
measured by the VPTM during the initial visits, were 
anxious during the procedure and did not allow the 
procedure to be completed even while they were 
under the local anesthesia.

This was the first study to use accelerometer 
analysis to evaluate body movements during dental 
procedures. Given the fact that AVE increases 
children’s distraction levels, it was hypothesized 
that children would have fewer movements during 
the treatment because the distraction technique could 
allow for greater relaxation3, therefor, reducing the 
number of body movements during their dental care. 
This outcome was confirmed only for children aged 
6–7 years and should be confirmed in further studies 
with an appropriate sample size.

The findings of the present study corroborate 
those observed by Sullivan et al.19 and Al-Halabi and 
Zuhair Alnerabieah,20 in which the glasses failed to 
improve the behaviors of the children evaluated. 
According to the authors, the glasses blocked the 
real world and increased the child’s anxiety about 

their current environment and the dental procedure 
being received. The children included in the studies 
were 6-9 years of age, and it is known that dental 
anxiety decreases with age.21 In addition, different 
age groups display different cognitive abilities and 
behavioral patterns. So far, systematic reviews have 
not compared the effect of audiovisual distractions 
between different age groups7,8. Regarding anxiety, 
another study using heart rate as an objective measure 
of anxiety reported no differences using the VR 
glasses.22 This discrepancy can be explained by the 
fact that the procedure was performed in the second 
consultation in our study; the child’s anxiety was 
reduced because they were already familiar with the 
environment and had already been informed about 
the procedure by the dentist. In addition, it has been 
hypothesized that the device may cause discomfort 
for some children as it totally blocks their vision. In 
the present study, no children reported feeling any 
discomfort while using the eyeglasses.

One of the most important aspects of modulating 
child behavior is pain control. Pain is a sensation 
that involves sensory, emotional, and cognitive 
processes. Pain prevention can nurture the trust 
between the dentist and patient, relieve fear and 
anxiety, and improve positive dental attitudes in 
future visits.13 Children who experience pain during 
restorative or surgical procedures have an increased 
chance of having negative perceptions about dental 
treatments.23,24 In our study, no statistically significant 

Table 5. Body movements (counts per minute measurement – cpm) measured by accelerometers during the dental visit according 
to the use of audiovisual eyeglasses (AVE) (n = 44).

Accelerometry analysis (cpm)
Total

Group 1 Group 2

p-value*With AVE Without AVE

Mean (SD) Mean (SD) Mean (SD)

Dominant Wrist 

Total sample 802.0 (601.9) 676.5 (432.0) 911.52 (748.7) 0.46

6–7 years 824.6 435.6 (204.7) 1170.4 (930.8) 0.04

8–9 years 765.5 824.8 (473.4) 695.3 (517.9) 0.52

Leg Mean (SD)

Total sample 545.37 (430.86) 565.88 (526.32) 497.38 (295.79) 0.96

6–7 years 472.2 (308.3) 398.8 (379.9) 545.6 (216.9) 0.35

8–9 years 572.4 (495.2) 668.7 (589.4) 458.7 (347.6) 0.31

*Mann-Whitney test.
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differences were found in the perception of pain 
between the two groups evaluated using both scales. 
Children in both groups reported low levels of pain, 
which may reflect that the professional managed their 
pain quite well. The results are similar to those found 
by previous studies22,25 that evaluated the efficacy of 
VR glasses during restorative dental treatments in 
children. According to Hoge et al.,25 video eyewear is 
more effective at distracting children from external 
stimuli (e.g., the sights and sounds of the operation) 
than from internal stimuli (e.g., sensations associated 
with dental treatments).

According to the American Academy of 
Pediatric Dentistry guidelines,13 most children 
can be managed effectively using the techniques 
outlined in the basic behavior guidance section, 
such as with proper communication techniques and 
nitrous oxide/oxygen administration, and should 
form the foundation for all of the management 
techniques attempted by a dentist. Studies evaluating 
communication techniques, especially distraction 
techniques, have incorporated new technologies, 
mainly because of the relevance they have to children 
and adolescents. Distractions using tablets,20,22 
playing of video games26 or music27 on mobile 
phones, and AVE24,28,29,30 have been suggested. AVE 
completely block children’s visual fields, which may 
be beneficial compared to other techniques.31 Given 
the ease of introducing distractions into clinical 
practice, the absence of any known deleterious 
effects, the potential for positive outcomes, and 
patient preference, the need for more systematic and 
widespread use of these techniques is reinforced.32 
Thus, providing evidence for the efficacy of these 
techniques is important. Although there were no 
differences between groups in the present study, 
AVE proved to be a good alternative to conventional 
techniques for distracting children; this is because 
the results were similar to those obtained in the 
group of children who did not receive AVE. In 
addition, all the children reported that they liked 
to watch the cartoons and would like to use the 
AVE in other visits.

One of the limitations of this study was the 
impossibility of blinding the participants and the 
operator to the use of the device or the evaluator to 

the outcomes. However, in order to minimize this 
possible bias, the evaluator and operator were blinded 
to the outcomes of the questionnaires and other tests, 
such as the VPTM, and the person responsible for the 
statistical analyses was blinded to the groups and 
the other variables considered in this study. Another 
limitation of this study is that the sample size was 
calculated to test our main outcome (behavior), but 
it is possible that the power was too low for the 
secondary outcomes, which increases the probability 
of type II errors.

The present study has the following strengths: 
it was a randomized parallel-group clinical trial, 
the evaluation was performed by an experienced 
and calibrated researcher, making the evaluations 
more reliable, and the study was conducted in a 
controlled environment, the Behavior Laboratory, 
in order to minimize the influence of the external 
environment. In addit ion, basic behavioral 
management techniques were used in both groups, 
considering that communication techniques are 
applied universally in pediatric dentistry, in both 
cooperative and uncooperative children13. All these 
factors avoided introducing bias in the sample group 
but may have also contributed to the similarity 
between the groups. Studies with larger samples, 
different aged participants, and conventional clinical 
settings should be conducted in order to help 
substantiate the effectiveness of AVE and other 
distraction techniques.

Conclusions

AVEs are a pleasurable method of distraction, 
without adverse effects. These findings suggest that 
distraction with AVE can be used as a distraction 
technique, with results similar to that of conventional 
behavior management techniques typically 
recommended.
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