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ABSTRACT 

T h ~ s  chapter describes the motion sickness syndrorne, its etiology and incidence. Laboratory and field srud~rh on the 
clfcctb of rnotioil sicknes~ on l~uman behav~or and pcrlormance are reviewed. An explanation of 11>' d e b i l ~ t a ~ ~ r ~ g  ellkcts 
of m o ~ i o n  sickness w i ~ h i n  the  lrume 01' relel-ence ol uncontl-ollability and 'helplessness' 1s proposed. C~~rren t  rrealrncIl1s 
;11111 p~.evenlive nir;LsurL' are sunini;~r~xd. 

INTRODUCTION operational performance, constitute a major thrcat 
to the success o fmi l~ ta ry  operations and sometimes 

7'hc logistics of modern military operations require to the soldiers' lives. 
rapid transfer or military person~icl by land, sea or In this chapter. we briefly describe the motion 
air to the combat zone. The moment a human sickness syndrome and ~ t s  etiology. Thr  extent oT 
being boards a vehicle designed to transport him the problern is described by presenting data  on its 
passively, he incurs the risk of motion sickness. incidence in the military. We then rocus directly on 
Though thr term sickness is somewhat mislead- the effects or motion sickness on humari perror- 
in?-motion sickness is a transient normal re- mance with a review or the main laboratory and 
sponse to unnat~lral motion stimulatio~~-there is field studies. We propose an expl;~nation or the 
no doubt many people experience it as n devastat- debilitating effects or [notion sickness within the 
ing condition which makes them highly passive, I'ramr of r e h e n c e  or ~~ncontrollability and 'hcl- 
apathetic and depressed. The debilitating e f ic t s  of plessness'. Finally, we present current preventive 
motion sickness. and the subsequently ~mpalred measurrs. 
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every cruise. 11' the sea 1s very calm, I'ewer sailors 
might suffer. However. the data from the Israeli 
studies reveal thar even a very low sea (1 -7  in the 
Reaul'ort scale) can provoke a high incidence of 
seasickness (Rolnick, 1985: Gal. 1973; Keinan cr 
( I / . ,  1981 ; Roscnbauni & Rolnick, lgh'3). 

Airsickness incidence is vcr!. high in the first stages 
of aircrew training. Data from the British Royal Air 
Force indica~e 76",, al' flying cadets suH'er b o u ~ s  of 
airsickness. and thar 18'1, of this group suffer lo  
sucli an extent as to warrant abortion of a t  least 
one training flight (Iceason. 1968). A recent longitu- 
dinal research project conducted at the US Naval 
Aerospace Medical Research Laboratory 
(NAMRL, Pensacola) documented thz incidence 
and severity of ~~lrs ickness  in naval flight oficers 
during basic and ~tdvanccd training, and in tleet 
readiness squadrol~s. Sevznty-four per cent of the 
cadets reported being itirsick, and 39Y,, vomited on 
~ t t  least one flighr during basic training. This high 
incidence continuccl during advanced training, but 
was significantly lower in rhc flee1 readiness squad- 
rons (Hixon. er nl., 1979. 1980, 1983). A survey 
cc~nducred in Israel. using the self-reports of Israeli 
Alr Force fight cadets. revealed that 46",, of rhe 
subjects experienced nausea at leasr once d u r ~ n g  
the l i r s ~  five flights (Fox 6 Arnon, 1'988). It should 
be borne in mlnd. however. thiit during training  he 
self-report method ma), be underestimated. due to 
the candidate's desire ro conceal his problems 
(Dobic, 1974). 

Other members of the creu have rnore pro- 
nounced episodes of airsickness. A recent stud!, 
conduc~ed by the US Alr Force reported the fre- 
quency of a~rsickness in aerial gunners as 76':,,. and 
in electronic wari'are otlicers, 57", (Geeze & I'ier- 
son, 1986). These crew lnembers d o  not have any 
control over the motion s~imulation they experi- 
ence. This may be one of the main reasons for the 
higher incidence in lhese groups :is compared lo 
pilots. (The influence of control1:tbility will be dis- 
cussed l a m . )  The problem is most acute in air 
rranspor~ed Lrnopb, since [hese personnel are no1 

flighr trained, and somc ol'thc opcr;ttions involvc 
low level flighr through turbulence. I V I L I I O L I L  ~ t r l  

adequate external frame of relerencc. 

A recent report from Israel (Lcril- an. lC)X7) is 
probably the only one to deal with nlorlon sickness 
in tanks. Tn this repurl, i t  was fo~ind th;tr 70°,, ol'tllc 
investigated subjects experienced nausea. ~ , I l i l e  
30';.;, complained of lethargy. 

Simulator sickness is n rela~~vely nc\v pheno- 
menon, occurring in Hying simula~ors kvhich us2 
wide field visual displays. This is one ol'thc cases in 
which if is the absence of r no lion which produces 
sickness. In  the first report on simulator sickness 
over thirty years ago. Harvon b. Butler (1957) 
found that 77;" of the users reportcd some motion 
sickness symptoms. Other inves~igarors reporr an 
incidence ranging from 774,, L O  K8:',, (Kennedy B 
Frank, 1984; Crowley, 1987; Cower er (11.. 19871. 

Space motion sickness was observed earl!, In the 
Soviet manned orbital Iligli~ progrim. and has been 
consistently reporled sincc rhen (Matsnei ~ $ 1  i l l . ,  

1983). No symptoms were reporled h! American 
astronauls in the Mercury and Gcmin~ spi~cecraft. 
However. the d~sordcl- was rcporreci h!. .Apollo 
crews (Homicb LQ Miller. 1975). and I>\  hall of the 
crew member> on rhe space shurtlc\ (tiomlch. 
Reschke. & Vanderplocg, 19841. 

T H E  EFFECTS O F  M O T I O h  SICKNESS 
O N  HUMAN PEKFOKMANCF 

The rnotion sickness Illeralure is charac~crized by a 
number of inconsislent tindings concer~iing Iiuman 
performance under motion sickncss conditions. 
While the resul~s of some carelull! controlled la- 
boralory s~udies  are inconclusive (though ob- 
viously, the act of vomiting irselr momenlarily 
precludes the perform;tnce ol' m o s ~  tasks). oLhcr 
studies and recent tield srudies indicate I l~at  pcrlc~r- 
mance is indeed impaired as a result of malion 
sickness. We Iry to account for these inconsistent 
resul~s using a psychological frame ol' relrcnce. 
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I t  is sometimes difficult t o  d i f i rent ia te  bctween Studies on the Elfccts of Motion Sickncss on 
dircct motion crccts  and motion sickness efTects on Human Performance 
human pcrrormancc. Lct 11s tliercforc briefly dis- 
cuss t hcsc dircct clrects or motion-specif cally ship Lohor.c~lor,~. .slur/ir:r 
motion-on pcrrormance. 

Direct Effects of Motinn 

Ship motion can IIC categorizcd undcr threc hcad- 
ings according t o  its cKccts on humans:  (a) thc 
cll'ccts o r  impact and  high accclcrations. (b) vibra- 
tion cll'ects. and  ( c )  thc eITect or tilting. In  reality. 
this catcgorization is not nlwa!fis as  distinct. a s  ship  
mot ions  arc  vcry coniplcx. 

I I I I J I ( I C I  ~ f f i ' c ~ .  Thesc arc high accclcrations which 
a rc  produccd a s  [he  ship mects tlic wavcs. usually 
appcarlng in thc v c r t l c ~ ~ l  axis (Tootward-headward. 
+ G z ) .  Vesscls producing thcse accelerations are  
usuall! small and rast. ranging rrom speedboats t o  
ships wcighing c v c r a l  hundrcd tons. Such im- 
pulses. which somctimcs rcach scveral G.  are  highly 
c s h i ~ u s t ~ n g .  sincc they requirc constant awareness 
a n d  musclc tcnhlon. They usually cause pcrror- 
mancc dcflcit. and can somctinics producc physical 
lniury O\r\\.as S Roln~ck.  1983). 

I.'ih,.rrlior~ c;fl('c.i.\. The vibration is a low amplitude. 
high rrequcncy nlo\.emcnt rcsulting rrom thc Rexi- 
bil~t!. o r  tlic ship's hod! and thc work o r  thc 
cnyincs. Tliouyli tlicrc a rc  indi\.idual diKcrcnccs in 
tlic subicctivc rcilctlon to  vibrations. pcrrormancc 
ih usu;~ll!. rcducctl undcr t h c c  conditions. Visual 
pcrrorm;~ncc dcc~.c:~scs niainl!. at hctwcen I0 a n d  25 
Hz. and manual  tlextcrity is rcduccd a t  5 H z  o r  less. 
Scc Chapter  1 S Tor a comprchensivc revicuz o r  thc 
cKccts of vibration and high accclcrations. 

Till cff&c.r.r. I'itcli and roll cause man  and  othcr 
obiccts not l'nslcned do\im to move in all directions. 
This reprcscnts a sarcty problem. and disturbs 
perrormance and wcll-being. Visual pcrrormance in 
pa r t~cu la r  can bc scvcrcly affcctcd by thesc angular  
accelcrations (Ncuni:~n. 1976). 

T w o  types of simulator have been uscd Tor labora-  
tory studies invcstipating tlic erects or motion 
sickness o n  pcrrormancc: rotating cnvironmcnt dc- 
vices and  ship o r  vcrtical mot ion simulators. T h e  
most important  research using the rotating envir- 
onmcnt  was conducted in thc Pcnsacola Slon. 
Rotating Room.  T h c  nauscogcnic st imulus hcrc is 
the combination or head movements and rotation 
(the 'Coriolis ercct ' ) .  T h e  movcmcnt of thc head 
abou t  a n  axis which itsclr is bcing rotatcd produces 
incrtial torcluc. stimulating tllc s c m i c i r c ~ ~ l a r  canal 
a s  though the head was turning abou t  a third axis. 
The  cKcct is that the  subject is surprised by a 
sensory input signaling the head is doing something 
other than thc  cxpccted movcmcnt.  Hcncc the 
inrormation from thc semicircular canals docs  not 
correspond to  thc movement o r  tlic visu:~l ficld. or 
the inrormation lrom tlic otolith apparatus .  I t  is 
this cxtrcmc discrepancy that causes mot ion sick- 
ncss to  dcvclop quitc rapidly (Gucdry & Ambler. 
1971). 

Thc  Pcnsacola studics are  o r  particulilr intcrcsl 
bccausc thcy wcrc c o n d ~ ~ c t c c l  ovcr prolongcd pcri- 
ods  ( u p  to  a month) .  T h c  tasks which wcrc Lcstcd 
includcd grip strcngth. alaxia tcsts, ball tossing. 
dar t  throwing. card sorting. opcning combination 
Jocks. dial setting. arithnictic computat ion.  and  a 
conccptual reasoning test. In  o n c  o r  thcsc s t ~ ~ d i e s  
(Gucdry cl (11.. 1964). Tour subiccts ulcrc rotatcd Tor 
two \vccks and their pcrformancc w:ls mcasuretl 
hcrore cxposurc. dur ing rotation. and  imnicdiatcly 
arter exposurc. An extcnsivc battery or pcrrormallcc 
tcsts was administcrcd. N o  scrious pcrformancc 
dcfc i ts  were dctcctcd. Clark  6i Graybicl  (1961) 
exposcd six subjects Tor two days in tlie slow 
rotating room. Thc  gcncral picturc rrom this study 
is inconclusi\~c. a s  tlie :~u thor s  thcmsel\~cs notcd:  

OThe comparisons showed rrcquent occasions whcn 
severe sgnptonis were associated wirh poor perror- 
mance. or. Indeed. no performance. On rhc other 
hand there were also many cases in which hiph 
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d a ~ a  showcd a clci~r dccrcmcnt in motivation as a 
runction of duration of cxposure to roll motion. 

The US Constguard rcccntly conducted a series 
of experiments to assess effects of ship motion on 
crcw perrormancc (Wikcr P I  ui.. 1979; Wikcr. Pcp- 
pcr. & McCaulcy. 1980). Since this work might 
scrvc as a uscful modcl for further rescarch. wc shall 
dcscribc i t  in some dctail. The main study involved 
three typcs of vesscl: ;I 378 ft  cndurance cutter. a 95 
It patrol boat. and an 89 ft  scmi-submersiblc plat- 
form. Thc threc vcsscls stcamcd sidc by sidc 
through slight seas. Six differcnt tcsts werc admin- 
istcrcd. i t  first bcing dcmonstratcd that thcy wcrc 
:~pplicablc to within subjcct dcsign (scc the PETER 
Prqiect. Kenncdy. & Bittner. 1980. p.19). Aftcr a 
one week f:~miliariziition period. the battery of tests 
was ;idministcrcd for six consecutive days in thc 
following manner: two days of tcsting at thc dock- 
sidc. followed by three days of testing at sea. and 
concluded by a final test at the picr. Thc results 
wcrc vcry clear. Although each of the vessels cn- 
corlntcrcd thc samc waves. motion sickness oc- 
currcd only on thc 95 fi  patrol boat. Thc 89 ft scmi- 
submcrsiblc platform (a radical changc Crom tradi- 
tion;il nionohull ship dcsign) produced only vcry 
minor Ic\.cls ,of sickncss. equivalent to those pro- 
ducccl by t he much largcr endurance cutter (Wiker. 
I'eppcr. & McCaulcy. 1980). Accordingly. pcrfor- 
rnancc dcficits (as compared with the dockside) 
wcrc found only on thc 9 ft  patrol boat. and werc 
ohscrvcd 111 all of tlic tesls. Thcsc performancc 
dcficits \trcrc also associated with a profound 
changc in mood. which again manifested itself 
mainly on the 95 ft  patrol boat. 

A study conductcd in tlie IJSSR (Sapov & Kulcs- 
ho!.. 197.5) asscssed tlic cfl'ects of seasickness on thc 
cflicicncy of thc crcu: of a surface vcsscl. Thcy found 
significant dccrcments in physical. mental. and job 
pcrformancc. Tlic erect was mainly on the quality 
of' pcrformancc. 

Man! differcnt tcsts evaluating performance 
have bccn uscd in thcsc studies. This fact accounts. 
at lcast partially. for thc conflicting findings. Thesc 
tcsts mc:isurctl diffcrcnt typcs of ability: cognitivc. 
visual. auditory. motor. ctc. It is generally agreed 
that visual and motor tasks might bc more suscept- 
ible lo motion cflccts than auditory and simplc 

cognitivc tasks (Neuman. 1976). Somc of thc tests 
uscd rcquircd thc cxccution of licad movements. 
The execution of licad movements under motion 
conditions can aggravatc motion sickness. and thc 
use of such a task is thcrcfore more problematic. 
The length of the task is also of importance. Somc 
of thc tests used lasted only a few minutcs (such as 
the complex counting and mathematical tests in thc 
Pcnsacola studics). while others continued for 
hours. such as the Radar tests in thc Surfacc EKecl 
Ship Study (Malonc. 1981). 

Many of the performancc tcs~s  wcrc designcd for 
the specific cxpcrimcnt. Thcsc wcrc constructed in 
ordcr to simulatc cxisting operational systems. such 
as sonar or radar target detection. missilc tracking. 
etc. Such tests do not usually have wcll-established 
normative data. and cven morc important. vcr!. 
little is known about the reliability ofthe tests. I t  is 
possiblc that part of the ambiguity regarding per- 
formancc under motion sickncss conditions can hc 
attributed to the lack or standard and rcliable 
performance tests. The nccd to devclop reliable 
performancc tcsts has recently bccn cmpliasizcd hy 
Kennedy. Thc PETER Prqjcct (Kenncd!. 6: 
Bittncr. 1980) was designcd to tlcvelop such :I 
battery of tests. somc of' which havc already bccn 
uscd in motion sickness rescarch (Wikcr. Pcppcr. c !  

McCaulc!.. 1980). Thc use of such 21 reliablc battcry 
of tcsts should hclp clarify tlie issi~c ofperformancc 
under motion sickncss conditions. 

HELPLESSNESS UNDER MOTION 
SICKNESS CONDITIONS 

Lip to this point, i t  would appear from the rcvicu. 
that the findings prcscntcd in thc litcraturc arc 
somewhat inconsistent. While many of the labora- 
tory studies are inconclusive. mosl of the data from 
the less controlled studies at sca suggcst pcrhr- 
mance may be seriously impaired under motion 
induced sickness. 

Using a psychological frame of referencc. Rol- 
nick (1984) argucci that thesc conflicting rcsults can 
bc explained using thc 'learned hclplcssncss thcorx' 
(Selipman. 1975). This theory provides iln cxplana- 
tion for the debilitating consequences of expcricnc- 
ing uncontrollablc cvcnts in Iiumans and animals. 
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slckncss. Money (1970) claims 'the feeling or mental 
dcprcssion is very scvcrc in somc individuals 
. . . and i t  is not unusual to hear someone recall 
that during motion sickness he wished to die so 
that the misery would end. It is possible that the 
mechanisni that produces this depression is also 
opcrativc in longer lasting mcntal disorders. It is 
thercrorc surprising that no attcmpt has bccn madc 
to rcvc;~l thc nature of this mcchanism that conven- 
icntly givcs risc to a sevcrc but rcadily reversible 
tlcprcssion . . .' 

Althoupli tlic 'deprcssivc syndrome' mcntioncd 
itbovc can hc considcrcd as simply another symp- 
tom of motion sickness. somc observations suggcst 
i t  can hc scparatcd from the 'nausea syndrornc'. 
Our claim is lhat it dcvclops in subjccts in whom 
thc seasickness situation gives risc to thc perception 
of uncontrollability and hclplcssncss. In tlicse cases. 
a significant dccremcnt in performance can bc 
cxpcctcd. In aprcement with this assumption is thc 
finding that dccrcmcnt in pcrformance at sea (as 
c\laluatcd by tllc pccr rating technique) was not 
corrclatcd with physiological signs of seasickness 
such as  cn>csis. cold swcating and pallor. but was 
significantly corrclatcd \\pith llic rcclings of helpless- 
ncss (liolnicli. 198.1). 

Controllability is a vcry broad-ranging tcrm 
(Thompson. 1981 ). Its relcvancc to motion sickness 
will be prcscntcd hclo\r.. both in the sense of dircct 
control ovcr the motion stimuli and over the sen- 
cral situation at sea. 

Motion sickncs!: usually occurs undcr passivc. 
uncontrollable motion. M1hcn on board a ship or 
an i~ircrnft. or in a c:lr. u.c arc c?iposcd to uncon- 
trollablc eccelcrntions and are liable to devclop 
motion sickness. On the other hand. we rarely 
bcconlc sick whcn performing active. controlled 
movcmcnts. 

Thc role ofcontrollability in motion sickness was 
studied in the laboratory by Rolnick (1984). Sub- 
jccts wcrc exposcd to well-known nauseogenic mo- 
tion stimuli ('Coriolis' and 'suddcn  top' 
techniques). Two cxpcrimcntal conditions were 
oscd. In onc. the subjects could control thc motion 
stimuli by mcaris or a joystick: in the second. they 
wcrc cxposcd passivcl to the samc motion stimu- 
lus. Thc rcsults indicated that ll~osc subjects who 

did not havc control ovcr the motion stimulus fclt 
significantly worsc thi~n tliosc who did havc con- 
trol. A similar phcnomcnon might bc obscrvctl in 
cars and aircrafl. Although thc drivcr or pilot is 
subjected to thc samc accclcrations as thc pas- 
sengers. the formcr rarcly suffers from motion sick- 
ncss as does thc passivc pilsscngcr (Fukuda. 1976). 

Sailors at sca cannot havc dircct control over the 
motion stimulus. Howevcr. i t  has bccn shown that 
cvcn pcrccivcd control. or simply thc bclicrthat onc 
has control. might rcducc thc hcha\,ioral and cmo- 
tional reaction to avcrsivc stimulation (Thompson. 
1981). Rolnick ( 1980. 1984) showcd that sailors 
who had morc pcrccption of control ovcr llicir 
military servicc fclt lcss l~clplcss at sc;~. I t  was also 
dcmonstratcd that ifa sailor bclievcs tticrc is some- 
thing he can do to reducc his sickncss. lic is ICSS 
helpless and pcrrorms his dutics bctl.cr. 

Seligman recently emphasized thc imporrancc or 
attrihrctiora in lcarncd hclplcssncss (Abramson. Sc- 
ligman. & Tcasdalc. 1978). Roscnbaum & .JafTc 
(1983) suggested the magnitude of hclplcssncss is 
influenced by people's attributions about their ahi- 
lity to control their intcrnal reactions to stressrul 
situations. Following this rcasoning. Roscnb;~un~ 6 
Rolnick (1983) showcd that self-control ability. as 
mcasurcd by Roscnb;~um's scillc (Roscn h:~u~n. 
1980). can lcsscn thc dccrcmcnt in  pcrrorm;~ncc 
undcr seasickness conditions. Similar findings werc 
reported hy Gal (1974). who found an 'activc- 
coping' personality disposition was positivcly cor- 
related with lcvel of perform:~ncc under motion 
sickness conditions. 

In summary. motion sicknrss gcncrally tlocs no1 
havc a direct cffcct on pcrformancc. Ho\\,evcl.. :IS an 
uncontrollcd. aversive evcnt. it  can give risc to a 
profound helplessness reaction which is manifcstcd 
through cognitive. emotional and motivational dcf- 
icits. Whcn the sub,iect pcrccivcs he has no control 
and is hclpless. performance deficits occur. On thc 
other hand. a sensc of control and ccrtain pcrsona- 
lily dispositions can lcsscn thesc manifestations or 
helplessness. and thus reduce the effects on pcrfor- 
mance. regardless of thc scvcrity or ~ h c  nausca 
syndrornc. Thus controllability and hclplessncss 
might serve as mediating variables bctwecn motion 
sickness symptoms and the lcvel of performancc. 
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laboratory and by other investigators have shown 
that this method of administration is highly eflec- 
tivc against motion sickncss. and is not associated 
with :I decrement in performnncc abilities (Price. ct 
(11.. 1981: Attias cJ, (11.. 1987: Gordon ct 01.. 1986). A 
combination of scopolamine and svmpathomimet- 
ics such as amphctaminc or cphedrine. which are 
;ilso highly effective against motion sickness. have 
bccn found to prevcnt undcsired drowsiness and 
scdation (Wood er 0 1 . .  1984). Other frequent side 
clTccts of scopolamine arc dry mouth and blurred 
vision. and thcrc have been occasional reports of 
hallucinations ant1 toxic psychosis (MacEwan. Re- 
mick. & Noonc. 1985). Bccausc all of thc side eFccts 
nlcntioncd may significantly impair pcrformancc. 
this issuc must bc taken into account when consi- 
clcring thc usc of cach pharniacoiogical treatment 
in military pcrsonncl. 

Thc clTcct of drugs on ;idaption iq not complctcly 
u11dcrstoc)d. I t  is possiblc scopolamine can affcct 
the normal proccss or adaptation (Marion. ct al., 
IOU: Wood cr 01.. 1986). This fact may constitute a 
serious disadvantage in chronic uscrs such as naval 
crctv mcm hcrs. 

I%chavioral Rlcasurcs 

The main rule In this prcvcntivc approach is to 
attempt to minim~zc thc mismatch bctwcen thc 
infornxttion coming from thc various motion scn- 
sors (SCC Etiolng!. abovc). Intra-labyrinthine con- 
flicts can bc. rcduccd by prc\lcntinp unnecessary 
hcad movements. elther by special mechanical 
mcans or by adopting a supine position (Johnson 
S: Maync. 1953). Visual incrt~al conflicts can be 
avoided by controlling thc dircction of gaze. 
Aboard ships. i t  is useful to obtain visual informa- 
tion from the outside world. In cars and trucks. i t  is 
important to maintain a forward-looking dircction 
(Reason 6: Brand. 1975). 

Thcrc are many observations in supper!-of thc 
notion that engaging in an attcntion-demanding 
task can alleviate thc symptoms (Correia & 
Ciucdry. 1967). Altliough othcr experiments (Rol- 
nick. Golan. & Roscnbaum. 1986) show it  is somc- 
times quitc difficult to divcrt onc's attention from 

thc symptoms. many sailors find this cogniti\rc 
tcchniquc to bc thc most cflectivc (Rolnick. 1984). 

Desensitization, Behavior Therapy and 
Diofeed back 

There is a norn~al proccss of adaptation to motion 
sickness conditions. Rcason & Graybiel (1 970) 
suggested the application of 'adaptation training' 
for future astronauts as a means of prcvcnting 
space motion sickness. Dobic (1974) initiated a 
desensitization program in the British RAF. This 
prosram. which has been running for morc than tcn 
ycars now. is based on gradual cxpostrrc lo variot~s 
provocativc stimuli. Aircrcw groundcd duc to sc- 
verc airsickness are rcfcrred to this desensitization 
program. According to the British data. their suc- 
ccss rate (rcturn to activc flying) is morc than XO",, 
(Bapshaw & Stott. 1985). 

I t  is not clcar whether such dcscnsitization train- 
ing might be useful in rcducing seasickness. since 
the spectrum of stimuli at sca is extremely wide. 
whilc i t  is known that thc adaptation process is 
highly stimulus specific-namely. i t  docs not 
transkr from onc stimulus to anothcr (Rcason & 
Brand. 1975). The biofecdback appro;ich suggests 
that rather than concentrating on thc srimulus. i t  
might be morc uscful to focus on thc rcsponsc: i.c. 
the training should be focused on tcaching the 
individt~al a new competitive responsc to thc mo- 
tion stimuli. In accordancc with this suggestion. 
many navics and air hrccs now cmploy various 
kinds of behavior therapy to hclp military pcrson- 
ncl cope with motion sickness. Lcvy. Joncs. & 
Carlson (1981) describcd thc USAF program. in 
which pilots wcre providcd with a combination of 
relaxation training and biofccdback. Thcy noted an 
84'1,, rate of return to flying duty for prc\liously 
disabled aircrew. Cowinps 8 Toscano (1981) at 
NASA,/AMES conduct a similar program for as- 
tronauts. Their work indicates that biofccdback 
training can hclp prcvcnt motion sickncss pro- 
duccd in a vertical oscillalor. Rcsearch in this 
direction continues in the Gcrman Air Force 
(Kemmler. 1984) and in thc US Navy (Dobic (11 ul.. 
1987). with promising results. 
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