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Evaluation of Virtual Reality Simulation of Dental Caries through Student Questionnaire
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— Abstract

presence and usability of this application.

The purpose of this study was to evaluate the applicability of virtual reality simulation after experience of dental caries
diagnosis for dental students before exposing to clinical pediatric practice.

A pediatric patient model of a five-year-old child with primary dentition was developed and a caries model that
is amenable to VR(virtual reality) diagnosis was organized and set-up. The dental student’s were allowed to use the
simulated model for fifteen minutes and their experiences were evaluated using a self-reported questionnaire to evaluate

Overall, virtual presence and appearance area of the simulation were highly scored. The result indicates that the
VR model has no significant difference from the actual clinical caries regardless of grade of students, gender and VR

experience. If the prototype is continuously advanced, its applicability in dental education will increase.
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Fig. 1. Clinical environment and pediatric patient model in
virtual reality. (A) Virtual patient model lying on the dental
chair, (B) Virtual patient model sitting on the dental chair.

Code Number

Description

First visual change in enamel: opacity or discoloration (white or brown) is visible at the entrance to the pit or fissure

Distinct visual change in enamel visible when wet, lesion must be visible when dry
Localized enamel breakdown (without clinical visual signs of dental involvement) seen when wet and after prolonged

Code 0 Sound tooth surface : no evidence of caries after 5 s air drying
Code 1 seen after prolonged air drying
Code 2
Code 3 .
drying
Code 4 Underlying dark shadow from dentine
Code 5 Distinct cavity with visible dentine
Code 6

Extensive (more than half the surface) distinct cavity with visible dentine
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Fig. 2. Caries model in virtual reality. (A) Closed form model of ICDAS Il code 2 caries on #74 and code 3 on #75, (B) Closed

form model of ICDAS Il code 5 caries on #84, (C) Closed form model of ICDAS Il code 5 caries on #51, 52, 61, 62, (D) Open

form model of ICDAS Il code 2 caries on #74 and code 3 on #75, (E) Open form model of ICDAS Il code 5 caries on #84, (F)

Open form model of ICDAS Il code 5 caries on #51, 52, 61, 62.
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Fig. 3. Arm band model with standard x-ray button. (A) X-
ray off-states of the arm band, (B) X-ray on-states of the
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Fig. 4. Virtual patient simulation protocol in clinical environment. (A) Virtual patient feedback protocol, (B) Virtual patient re-

sponse according to the expression form.

Fig. 5. Caries model with ICDAS
Il criteria in virtual reality.
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Fig. 6. Questionnaire about VR simulation.

297




J Korean Acad Pediatr Dent 47(3) 2020

2) 84 &4

HdEXe Z4 ZE2 o2 20 = 78, ©o X ot
= 1Ho2 A7 HIixto| HSUA =S 1243}0], Likert 7
A BE HEE 01850 =2 7MY 58 Bkt
[19,20]. £ deds S8 +8E Xt&2S2 SPSS 23.0.0(1BM
Corporation, Armonk, NY, USA) 2ZEQ0f =233 0| &3}
of 8AH 242 AN, 22| M2 == Cronbach’s o

=C 2 of
= =
Of=7| {3 Bt E—’.._‘—T&Kr% TOL ALt St
71719 HEg 750 THE X

Mann-Whitney U testS 0| & 0f01 -E—M'ai’i':f.

ICDAS I| 257
oot = Zat 7HY o 2l
£ BT 404 + 099(a = 0.828), RA 20| TS Tt
7tofl s Eote AMEE E=0M= 441 £ 0.99(

uxjz ae

o
HJo
>
okl
N
[E
Hu
[
o

N2

= 09
E

- 0

ol

Q

I

(@]

(o]

[ee]

D o=
N

op O

0

s

o
@
X
S
ufo
18]
oy

[

N
nx
HO
[
g 0
o
o

nE |
r=
LTINS
R

o
o
N
*
00|-J-_|.!
o«
id
o =2
rOUE—
o o
32 R
n U
o
ixe]
oy
o
(o)
\‘
w

Hu
2
=L bl
rir ";

e
=2 =
= ox
P o
1=

30
™ o
M omo

i of

lo

N
o
>
jr
N
du
Of
2 |H
2 Hu
o M
o
o o
o =
-
N rot
Lo
o
N

oo
or H

> > T

ot oy om
o
ok
=2
=

odia 1]
o
I
N
Pas
il
i
Hr
$Q
mjo
w

—_

H+ 0

>

uz

=

oy

N J
oo
~
[N

1.006, 4908 + 0.773, 22 L + 0.801,
*

e 4214 + 0983, 4.83

=

Table 2. Assesment of virtual caries diagnosis program experience

Likerts 7 scale
w -

N

[N

0

Appearance Spatial presence Involvement Realness

Fig. 7. Questionnaire results by Likerts 7 scale of caries
diagnosis program experiences.

SEO| et Xol= H, o7 A

s 2b2t JpAbEEREO| 9|9 3978 +
0.778, 4111

617 + 0.852, 4300 £ 1.111,
0.881, AtAl-d 4.496 + 0.894,

+ 1222, SUAMZL 4.
EZ 5270 + 0.733, 5.200 +
4300 + 1.1152 L}EFSECE

M HE RO O RoHES FF0 w2t 242 9
& 4.047 + 1.005, 4.021 + 0989, S7HAHTHZ 4432 + 1.026,
4550 + 0917, EZ 5272 + 0.866, 5.188 + 0.683, AFA Y
4408 + 1.067, 4413 + 0.8872 2 ALY,

o & r

g
= 8191 f(Table 2, p > 0.05).

S BYS O, YHZY R°0 02 s, 4, %

2171 A& B0 E 7hddd M=ol Foleh X0l

Appearance Spatial Presence Involvement Realness
(Mean + SD)

Grade 3 3.958 + 1.006 4279 + 1.006 5.157 + 0.801 4214 £ 0983
4 4.205 £ 0.960 4908 £ 0.773 5415 + 0.772 4831 £ 0.898

p value 0.751 0.162 0.655 0.133
Gender M 3978 + 0.778 4617 £ 0852 5.270 + 0.733 4496 + 0.894
F 4111 £ 1222 4300 £ 1.111 5.200 + 0.881 4300 £ 1.115

p value 0254 0.955 0.654 0911
Experience of VR Y 4.047 £ 1.005 4432 £ 1.026 5.272 + 0.866 4408 + 1.067
N 4021 + 0.989 4550 + 0917 5.188 + 0.683 4413 + 0.887

p value 0.804 0.955 0.627 0.848

p value from Mann-whitney U test

3= third grade; 4= forth grade; M= male; F= female; Y= yes; N= no; SD = Standard deviation
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