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With an introduce of virtual reality (VR) technology, the issue of unpleasant side effect of VR
immersion has been raised as “cybersickness.” Although exact mechanism of cybersickness is
still elusive, sensory conflict theory has been generally accepted as in classic motion sickness.
The absence of expected correlated vestibulo-proprioceptive sensory information during VR
experience causes sensory conflict, which leads to dizziness, disorientation, nausea and fa-
tigue. Herein, we review the recent literature to build the conceptual scheme for understand-
ing cybersickness. From the brief description of motions sickness, assessment and manage-
ment of cybersickness is also outlined.

Korean J Otorhinolaryngol-Head Neck Surg 2019;62(10):545-53

Key Words Dizziness - Motion sickness - Virtual reality.

UL of x|t B A2t =8Hdisorientation)7} ©]o1 4= 31
o} oldofle F& wEtht Fast Wnlrh Ao
| Loll= dAE7171€t 3D faEdo], 7Hdd A virtual re-
ality, VR) A@ .2 QI3 397k ofuhAl AtolH Hu]7}
A Zo] FEEL QlekY ofof & a1 A= Alo]¥ Hule] A
HE el Bzt s, o] & flef URHAIQ] Halo] 2o
A AZFsEe] Aol lu] o] 71l S A SHol

disl) A melm g

=2

r

Hulo| ge) A=

N

rd

[ o] vll-p- Rizrsid, ofdo) o @il

[¢] ——75
oAl A 124 Abolefl 71 F/dol A7t Aoz A 3l

3 ARLAE
EL PR AR

) AgH O Y Bt o] QoA Alewol

QY l

=

This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

L7} 22ol= Folof = Yl x| A4S 1AL
A #S FAISHE die %2 7o Augt A7 83k
Qe s} Tz AlZ A4 9 Al 2 (visual, vestib-

ular, and proprioceptive sensory information)ol|A] 2+= 4

Copyright © 2019 Korean Society of Otorhinolaryngology-Head and Neck Surgery 545


https://orcid.org/0000-0002-9213-211X

Korean J Otorhinolaryngol-Head Neck Surg 1 2019;62(10):545-53

Hof 7|dketo] ZAMHEAN(vestibulo—ocular reflex)2} F792]
SR Hvestibulospinal reflex) 716 HI%, T34 AIIA
= WA, FARR, Ak 9 i FoA o2t ARE
Sesto] 2ME 2dgi)”
oS A= 7MY e

AP o] 2L 742} Al

s
%3} o]Z(neural mismatch, sensory mismatch, or sensory
conflict theory) & &2, T 717} AHoA o= AR7t 5
oAl A& FEsto] dn] A Fsts Ao R olsfigt

oE7 & Alzh A W A A2 E QR ERAA
(o]

Gt AR olo] ASHE UmA| Fale] HRg
7)ehskA ), olehs uA 9 wzte] A% A0 2 QY
sl ofelgh mar) Haske Qs A4A] 54 Rl o
AstemA SR A EAAA FAS Fuksts wn)t
MRS Zojch ) & ohE ZHR A4S 29 (pos-

I
=)

.
o,

:

i

tural instability)s}] sh= AFgo] HulE fkstct A
At = S5 Aoz S HHEA G5
oL FA A oJAHE =7Ith= H(ecological theory)©|
t}, o] 7MoM s, FEo| Az Rxot AR es|y 2 A
g 5= Qo) AL EQeAY S5 AEloflA Hulrt
o] A Byskeha Aol ? sxu 2pA] 2oks A
o2 247k o, o]k ApA| B A] Hul] FAF
© 2 Yeht AY S Qo= #]Zo] Qlek?

Hul= A73eE AbgoA AgHo g2 Yehtes Ao R,
off 97| &l olggh dAfo] AejH ez a7t tial
A theksl o)Ao] Qlck 7 | dERl A A1 54
EARZHE 55 B5a] st 2hg-olgk= 714 (toxin de-
tector hypothesis)o|th? , Wu] AJgrojlA A7) 7z Bz
3} FARS A=A o] Aol Eol Ao E Hlslo]
A o] Hh-g-o] YEpdTi= Argolc) T T} 72 H7F
oA FAUL AX|BI= HAAHR S} RS BASI= F27)
EPH o2 Qe Q7] wiol vgAE o2 wiakE| =) &
AstEck = AT 9tk ATk o2 o]fgt HWulE dov|=
A 9| At A ke ek 4= Qe RSt H A A2t 5
Al ghe}?

o Mir
lo
N,

ELERE

, N N
Reason®} Brand"= HolE q4abeh 4= Qle 223} AkS
=

546

T} QALY Y FojXl AEjol 4] Tof ASSHAl Y=
H|u 9] 2219 (vestibular/proprioceptive perception)2-
2 Hu|7} A7)+ Z-$-(motion—induced motion sickness)®l]
ek B 17 Wot(Fig. 1A and O). 7AES SAMS F4F
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Visual signal
Vs.
vestibulo-proprioceptive
signal

C
Mismatch Visual signal only Vestibulo & proprioceptive
visual without corresponding signal only
vs. vestibulo & proprioceptive without corresponding
vestibulo & proprioceptive signal visual signal

SCC signall
vs.

vestibule signal

Watching waves over
the side of a ship

Looking out of the
(side or rear) windows
of a moving vehicle

Head movements
while wearing an
optical device that
disturbs vision

Virtual reality
environment with body

. . Reading a book in a
] Cinema sickness . i
moving vehicle

Looking at the
1 Simulator sickness .
] smartphone in a

moving vehicle

3D display, or

virtual reality Riding in a vehicle

environment without with eyes closed

body movements

movements
F

Mismatch

sce SCC signal only Vestibule signal only

without corresponding without corresponding
vs.
. vestibule signal SCC signal

vestibule

Vestibular Coriolis
reaction

Low-frequency
oscillation between
0.1 and 0.3 Hz

X (Usually experimental)
] Space sickness
Barbecue rotation with

constant angular velocity

1 Calloric test

Positional alcoholic

nystagmus

Fig. 1. Types of sensory mismatches causing motion sickness. Examples of each situation were listed below. SCC: semicircular cannal.

Table 1. Symptom categories in Motion Sickness Assessment Questionnaire

Gastrointestinal Central Peripheral Sopite-related
Sick to stomach Dizzy Sweaty Annoyed
Nausea Spinning Clammy Irritated
Queasy Faint-like Cold sweat Tired
May vomit Lightheaded Hot Fatigued
Disoriented Warm Uneasy

Blurred vision
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Motion sickness assessment questionnaire (MSAQ)

Not at all

. | felt sick to my stomach (G)
. | felt faint-like (C)

. I felt annoyed/irritated (S)

.| felt sweaty (P)

. I felt lightheaded (C)

1
2
3
4
5. | felt queasy (G)
6
7. | felt drowsy (S)
8

. | felt clammy/cold sweat (P)

Instructions. Using the scale below, please rate how accurately the following statements describe your experience

l—2—3—4—5—6—7—8—-9

Severely

9.1 felt disoriented (Q)

10. | felt tired/fatigued (S)

11. 1 felt nauseated (G)

12. | felt hot/warm (P)

13. | felt dizzy (C)

14. | felt like | was spinning (C)
15. 1 felt as if | may vomit (G)
16. 1 felt uneasy (S)

Note. G: Gastrointestinal; C: Central; P: Peripheral; SR: Sopite-related.

The overall motion sickness score is obtained by calculating the percentage of total points scored: (sum of points from all items/144) x 100. Sub-
scales scores are obtained by calculating the percent of points scored within each factor: (sum of gastrointestinal items/36) x 100; (sum of cen-
fral items/45) x 100; (sum of peripheral items/27) x 100; (sum of sopite-related items/36) x 100.

Fig. 2. Motion Sickness Assessment Questionnaire. Adapted from Gianaros, et al. Aviat Space Environ Med 2001;72(2):115-9.20
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Fig. 3. Motion Sickness Susceptibility Questionnaire adult scores in healthy control and patient groups. Significances are comparisons
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Table 2. Symptom categories in Simulator Sickness Questionnaire

Cybersickness 1 Byun H, et al.
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Burping

Blurred vision
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Adapted from Rebenitsch and Owen. Virtual Reality 2016;20(2):101-25.%"
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