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INTRODUCTION

Motion sickness is a specific disorder whith is
evoked in susceptible persons and animals when they
are subjected tc movements which have certain charac-

teristiecs.

Tyler and Bard (1949) stated that Irwin, 1881,
appears to have been the first to use the ekpression.
He suggested that seasickness might more correctly be
termed motion sickness, "for not only does it occur
‘on lakes and even on rivers, but as it well known, a
sickness identical in kind may be induced by various
other motions than that of turbulent water." He thus
introduced a convenient and accurate general term,
but it did not gain wide use until Tyler and Bard
(1949) grouped under the term motion sickness "a variety
of conditions akin to seasickness and due to frequently

repeated ossiclillatory movements of the body."

Since that time and uptil now many papers have
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been written, many experiments were done and several
ideas and theories have been evolved about motion

sickness.
The interest about this phencmenon increased in

recent years as a major concern in nanned space flight,

and as an intriguing clinical entity on its own right.
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AIM OF THE ESSAY

The objective of this essay is to review the
voluminous literature dealing with this disorder, with
the purpose of elarifying the various factors concer-

ned in its causation, clinical features and the best

lines of its management.
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DEFINITION

Motion sickness is a syndrome characterized by
nausea and malaise and initiated by movements with
acceleraticn and deceleration. Motion sickness encom-
passes seasickness, airsickness and car sickness. The
clinieal features include malaise, nausea, excessive
salivation, cold sweating, and vomiting. The indivi-
dual becomes gquiet, pale and may, with severe motion
sickness, exhibit a facies associated with circulatory
collapse. Blocd pressure and pulse exhibit no charae-
teristic change. The aftereffects consist of lassitude

and mild nausea which may persist for 24 nhours.

A psychie influence and optic stimuli may cont-
ribute to the illness. It has been shown that the
causation of motion sickness is mainly due to vesti-
bular organ's stimulation. The utricles, rather than
the semicircular canals had been incriminagted as the

site of stimulation.
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ETIOLOGY AND PATHOGENESIS

Information about our ongoing spatial corientaticn
is provided by a variety of sensory channels. Nermaly,
the vestibular, visual, auditory, somatosensory and
proprioceptive cues provided by these channels are
Synergistic, specifying vertical informaticn about

our relation to the environment.

Each senscory input contributes to our awareness
c¢f the enviromnment so that, even when blindfcolded, we
- 8till know with considerable gaccuracy - on the basis
of vestibular, propricceptive and somatosensory cues -

whether we are uprighted or tilted.

Incidence

The belief that susceptibility to sezsickress is
confired to a relatively srmall and specizl fraction of
the perulaticn has teer ¢ispelled, zs Farker (1¢7C¢)stated

"it appears that almost every normal individual can be
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made sick by motion."

It is ccmmonly otserved that in some individuals
2 given kind and intensity cf motion may produge no
symptoms or only milk cones, while in others it evokes

severe symptoms.

Mathewsen (AS42)reported that of 2682 z2ir crew trai-

nees 15 % were sick at least znce durirg treir <razining.

As regards seasickness, H111(1936) estirated that
over 90 % of inexperienced persons will becore 1311

- under severe conditions.

Individual Predisposition arnd Adaptation:

It has peen pointed out that there ares great verig-
tions ameng individuals in susceptibility to motier
2 y
sickress. Failure toc ccrtrcl this factor in experirmen-

tal studies has resclted ir scre errors.

Cramer (477) stated that children under 2 years cof

age and elderly persons show less susceptitility than
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those of intermediate age. He alsoc stated that the
incidence is higher in females thar irn males and trat
there are differences betweer races.

Many deaf-mutes, and perscors with internzl ear

damage are irmmune.

Susceptibility arrears tc dererd on = corstitu-
tional caracity tc responi to certairn ratterns of ves-
tibular stirulation., It car te rmodified te some extent
by severzl extralabyrintrire influences. For exargple,
some tclerate the moticns of srsll bozts but cthers

.become sick or larger vessels., and viee versz. Certain
individuals become sick cn a sWwing tut not ir an sirplzre

or shig.

Cramer (1977)estimated that 2z

r

tible persons are capable c¢~© adaptation to motic

tdaptaticn to one <ype of movemerns does rnzt reces-
sarily acapt tre individuzl “o “re rotior preduced Ty
a differenrt vessel, airrlane cr gxcerirental Zevige.

It appears that the capacity tc adapt is mirimsal cr

entirely absent in those highly susceptible individuals
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whc make up perhaps 3 to 5 € of the rerulatiorn.

Experimental Methods of Produecing Moticn Sickness:

The means which have heer effectively usesd

produce motion sickress experimentally are:

a) Devices which reprocduce =zrt

oz

R -
~clad

z _¥ the movemerts
of a ship.

b) Elevatcrs cor elevator like mackires,

c) Swings.

‘d) Apparatus which sublects an Indiviiual simil-z-—

eously tc rctatior. ard tiltirg moverents ¢f the rozea

The basic apparatus us=s g rcticrn sickress rre-
duction is the rctating chair cisigned by Tarnker a-

Graybiel (13728). Pricr *o begirirg rotaticn all subjeots
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are instructed that they are to report the occurrence
of any symptcms of nmcticn sickness, and +that they are
to order to stop wher they feel it wsuld be LO0o un. -

fortable to contirue. -

Characteristics cof Hfective Motions:

Larker (1677) stated that ar esser-izi fezture

of an effective moticr is a repetitive change velozity.

Composite mction was found tc be Tore effeorive

than any one of its comporents,
~endt (1045) confirmed that <re -<ms craracteristic

of a2 motion rather tkar its viglerce i5 the fezture

relevant to motic» sicxress.

Vestibular Faciors:

it
-1
1

ittzldeo gnz Wirnle |

w03

iy

stated thet Tlcurens,
823, showed that mction evckes respcenses through

activation of the labyrintrine recertors, they
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also stated that Irwir e al. were crchably the first
te

in 1881 tg call zt*ern<icr ¢ =he similarisy

i
[t}

seasickness ard Meniéra's diseazses zand -o 3uggest that
the former is caused by stimulatior of tre labyrinth.

This cornjecture gained surror+s frorm the ezrlv obser-

vaticons whiech irndicate? th

1w

t mary dezf-mutes arnd

others with interral ezr Zzmage zre immune - segzick-

M

M

ness.
SJoberg (15631 repcrted thes 2 zirls frem oa sorool
for deaf, who showed no responses to severe czloric

and rotaticnal wvesiibular stirmulaztiorn., wors »-o- mzie

o eia s L

b

111l by expcsures ¢of 2 hours Tc the motiae
tor, although this same stimulus czuses sicwress witnss

30 minutes in mcst norma’ individuals.

=~ questior which hras beern and rermzirs ceontroversia®
is whethrer one or more thar one cf the senss Crgans

of <he norn-zuditery Zabyriptr cischarge the z7fzrert

impulses which zre sssen-izl

symptems of moticn sickrness. Thers ars trree sekools
of trheught cr this gussticrn., ‘re helieves -rz+ hatr
grcups c©f recertors, the crisize of the sermiciroular
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are involved; another schocl maintains that only the

tre

maculaze are concerred; a +hird group holds *trat
utricle and szceoule are rct essentially irvelved ang

that motion
cristae.

Adlthough it

sickress is caused

stimulation

Ty

is krown that argzulzr ac

1

of

The

stimulate the cristae ¢f <re sericircular canals,

and linear zcceleraticns stiTula‘e rre macuilze of

the utricles, there is scrme evidence trat “he tiricles
can be stimulated bty very rarid argular rotaticns.

Irndirec*

the utricular

in the prcduction

+ -

evidernce in

receptors

EcasicKkrness ras

studies cf the types of movemenss precduced by ships.

It has ofter beer stated that the vertica:l

‘@ ship are mcre distressirng

“rar tre f2llips

thar the fallirg
~ . ~7 - ~ L. v -
12y 811 ceses of sickress due to
alrplanss, eleveiors arnd sw TES

reverents

of

Zinear =zcgeleraticrs arcear == tinstltute the priroio
pal stimuli. =mowever, Potvin | 2377) enphasized <has
wher it 1s s=zid that the effective accelerations rroducsd
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