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C A S E  R E P O R T

“Ernsting’s Aviation and Space Medicine” text describes 
motion sickness as “a condition characterized pri-
marily by nausea, vomiting, pallor, and cold sweat-

ing that occurs when a person is exposed to certain types of 
real or visually implied motion.”18 The term encompasses sea-
sickness,12 airsickness,6,12 carsickness,5 sickness experienced 
within rotating rooms,6,12 simulator-sickness within optoki-
netic drums,9 virtual-reality-sickness,12 and space-sickness.10 
Drowsiness, lethargy, and somnolence are important, though 
often ignored symptoms associated with motion and can 
remain in effect even after the cessation of exposure to motion 
stimulus.6,12,16,18 Though the sleep inducing effects of repetitive 
motion stimulus on infants has long been recognized, Graybiel 
and Knepton did not first explicitly define “sopite syndrome” 
until 1976.6,12,18 Their seminal paper described the syndrome as 
a process centering on drowsiness and lethargy that can some-
times be the “sole manifestation of motion sickness.”6 Further 
revisions to the precise definition have since been suggested 
to address shortcomings of previous definitions, including 
nonspecificity of soporific symptoms, the health state of the 
individuals, and to clarify that the syndrome, as with motion 

sickness generally, can be observed in both real and simulated  
motion settings.9,15 Further research has provided evidence that 
‘yawning’ may be an additionally viable behavior marker to rec-
ognize the onset of soporific symptoms and their concomitant 
reduction in cognitive performance.14 Matsangas and McCauley 
have further refined the description of sopite syndrome and 
suggested the most current definition as “a symptom com-
plex that develops as a result of exposure to real or apparent 
motion and is characterized by excessive drowsiness, lassitude, 
lethargy, mild depression, and reduced ability to focus on an 
assigned task.”15 They further characterized the syndrome as 
being “most clearly distinguished in a healthy individual free 
from pathological conditions that engender similar symptoms 
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 BACKGROUND:  Sopite syndrome is a poorly understood symptom complex characterized by drowsiness and lethargy relating to motion 
sickness. Though often occurring in conjunction with the classic symptomatology of motion sickness, the literature 
suggests that sopite syndrome is a separate entity that may occur independently of the feelings of nausea characteristic 
of traditional motion sickness. Additionally, the syndrome can last long after symptoms of nausea have subsided and 
can be debilitating to some patients. Due to the frequent concomitance of sopite syndrome and the classic symptoms 
of motion sickness, the syndrome may frequently go unidentified and there is a paucity of data recording its exact 
incidence in the available literature.

 CASE REPORT:  In this study, we report a case of sopite syndrome identified in a 23-yr-old student naval aviator who was ultimately 
unable to overcome his symptoms and adapt to the dynamic environment of flight.

 DISCUSSION:  This process is particularly relevant to student aviators and others involved in transportation settings where the 
existence of even mild performance challenges may create the potential for operational hazards. Because the training of 
aviators and flight officers is historically one of the most expensive investments undertaken by the Department of the 
Navy each year, documenting unique manifestations of this common problem and addressing them early in the training 
pipeline may help reduce the time and financial burden associated with student naval aviator attrition in the later stages 
of training.
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and not suffering from sleep deprivation, mental or physical 
fatigue, or increased levels of physical activity.”15

The sensory conflict or neural mismatch hypothesis is widely 
accepted as responsible for the symptoms of classic motion 
sickness.18,21 According to this hypothesis, symptoms of motion 
sickness result from a mismatch and subsequent reweighing of 
sensory input into the brain’s spatial integration center as it 
compares discordant information arriving simultaneously from 
the vestibular, visual, and proprioceptive systems.18,21 Though 
the etiology of sopite syndrome is less well documented in the 
literature, some have implicated inhibition of noradrenergic 
neurons in the locus cerulus in developing the syndrome.17

A variety of questionnaires have been developed to aid in 
assessing symptoms of motion sickness and sopite syndrome. 
Research done by Lawson et al.11 produced a Mild Motion 
Questionnaire designed as a trait scale to determine whether 
consistent symptoms used to describe sopite syndrome could 
be observed. Their research yielded an internally consistent 
scale of 39 items, which were broken up into 4 factors provi-
sionally called head/body symptoms (e.g., stomach awareness), 
relaxed/content, drowsy/fatigued, and poor concentration/
motivation (e.g., fuzz/foggy headed, lazy/unmotivated).2,7,11 
The construct validity of the Mild Motion Questionnaire was 
further tested by Wallace et al., distinguishing the symptomology 
of sopite syndrome from that of boredom or inattention.22 
Another assessment tool, the Motion Sickness Assessment 
Questionnaire, developed by Gianaros et al.,4 allowed for the 
assessment of multiple dimensions of motion sickness. The four 
dimensions incorporated in the Motion Sickness Assessment 
Questionnaire were termed gastrointestinal (e.g., “I felt sick to 
my stomach”), central (e.g., “I felt dizzy”), peripheral (e.g., “I felt 
sweaty”), and sopite related (e.g., “I felt drowsy”). Subjects are 
asked to assign a severity value from 1–9 to 16 symptomatic 
complaints, each pertaining to one of the four aforementioned 
dimensions.4,7 Less recently developed questionnaires used to 
assess motion sickness include the Pensacola Diagnostic Index 
(1968), a peer evaluation questionnaire (1975), and the Pen-
sacola Motion Sickness Questionnaire (1965).4

Pharmacological as well as nonpharmacological treatment 
options exist for the treatment of motion sickness. Pharmaco-
logical alternatives typically consist of an antihistamine (e.g., 
promethazine, diphenhydramine) or the anticholinergic drug 
scopolamine.18,21 Because these medications are central depres-
sants, they are often combined with adrenergic agonists, includ-
ing dextroamphetamine or ephedrine or other stimulants like 
modafinil or caffeine, to mitigate symptoms of drowsiness.18,21 
It is important to note that the addition of an adrenergic agonist 
stimulant has been found to create a synergistic increase in 
the prophylactic potency of antimotion sickness medications 
in addition to mitigating symptoms of drowsiness.18,21 Phar-
macological alternatives for sopite syndrome have been less 
researched, although intramuscular ephedrine has been shown 
to demonstrate effectiveness in treating drowsiness after the 
soporific symptoms have already been established.23 Nonphar-
macological treatments to motion sickness center on habitua-
tion and desensitizing the patient to the mismatched sensory 

input. Therapy involving repeated cross-coupled (Coriolis) 
stimulation that is incrementally increased in intensity over a 
period of weeks has been shown to aid significantly in resolv-
ing many symptoms associated with motion sickness, with a 
study by Lucertini et al.13 citing success rates to be as high as 
85%.13,18,21 Optokinetic training has additionally been shown to 
be of benefit in the treatment of seasickness in sailors with suc-
cess rates of over 70% reported in the literature.19

CASE REPORT

A 23-yr-old man with no significant past medical history pre-
sented following multiple episodes of active (nausea with emesis) 
and passive (nausea without emesis) airsickness while training 
in the T-6B fixed wing primary training aircraft. His first 
experience with these symptoms occurred while flying in the 
relatively stable and nonaerobatic Cessna aircraft during the 
Introduction to Flight School course required as early training 
for student naval aviators. The symptoms resurfaced approxi-
mately 6 mo later once he began flying in the much more aero-
batic and dynamic T-6B aircraft as a part of Primary School 
training. In addition to his symptoms of nausea, the student 
reported feelings of extreme fatigue that he described as “know-
ing it won’t take long to fall asleep.” His symptoms were so pro-
found that he expressed a fear that he would have fallen asleep 
should his instructor have taken control of the aircraft during 
one of his training flights. The student reported modest, though 
inconsistent, improvement with dimenhydrinate (Dramamine) 
and ultimately sought further treatment through habituation 
via cross-coupled (Coriolis) stimulation with an aviation physi-
ologist. The cross-coupled stimulation was conducted using a 
motorized Bárány chair to achieve 11–24 rotations per minute. 
The student was spun for a total of seven sessions on successive 
days with incrementally increasing rotational velocity on each 
day. Each session consisted of two separate 10-min periods with 
a 10-min break between spins. During each spin, the patient 
conducted a series of head movements to induce nausea, in an 
attempt to create habituation and allow for the development  
of mitigation techniques. The patient was unable to complete 
the first two spin sessions due to passive motion sickness. On 
subsequent sessions he expressed symptoms of tiredness and 
explained he had difficulty staying awake in addition to symp-
toms of nausea. By the final two spin sessions, the patient was 
able to complete the exercise without feelings of passive motion 
sickness, but not without recurrent symptoms of extreme fatigue 
and difficulty staying awake that lasted the entirety of the ses-
sions. Ultimately the patient was unable to overcome his sopo-
rific symptoms and motion sickness, necessitating his attrition 
as a naval aviator candidate.

DISCUSSION

It is difficult to overstate the clinical and operational relevance 
of understanding the symptomatology and therapies for motion 
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sickness. The training of naval aviators and naval flight officers 
is historically one of the most expensive investments under-
taken by the Department of the Navy each year.3,20 There is a 
high incidence of motion sickness experienced by student naval 
aviators in the initial phases of their training and these symp-
toms may be responsible for a significant portion of student 
attrition.3 Literature suggests that over 70% of student naval 
aviators experience some degree of motion sickness during 
training and a 2008 report cited motion sickness to be a “signifi-
cant” or “very strong” factor in as many as 11% of attrited student 
naval aviator and student naval flight officers.1,8 According  
to the July 2013 OPNAV 98 report prepared by the Chief of 
Naval Aviation Training comptroller, the total cost for training 
a student naval aviator through primary school is approxi-
mately $143,506.00, including an estimated $1090.36 per flight 
hour in the T-6B aircraft. Documenting unique manifestations 
of this common problem and addressing them early in the 
training pipeline may help reduce the time and financial bur-
den associated with student naval aviator attrition in the later 
stages of training.

This case report serves to document the symptoms and 
training progression of one such naval aviator candidate whose 
condition was not adequately identified early on in his train-
ing. This case is particularly educational as it demonstrates an 
instance of sopite syndrome as existing independently of the 
symptoms classically associated with motion sickness. It is 
important to be aware of these often less recognized symptoms 
in an effort to reduce attrition rates, particularly during periods 
of military downsizing and budgetary constraints. Further 
research into the cost of current attrition rates from primary 
school due to airsickness may reveal the financial burden to be 
sufficiently high as to warrant further testing during the early 
stages of student naval aviator training. The implementation of 
habituation via cross-coupled stimulation using a motorized 
Bárány chair during the Introduction to Flight School course 
may prove to be a cost effective way of identifying refractory 
cases of sopite syndrome and airsickness and of alleviating 
some of the financial burden associated with attrition during 
the later stages of training.

ACKNOWLEDGMENTS

No other persons or agencies have contributed substantially to the development 
of this manuscript.

Authors and affiliations: Mark S. Gemender, M.D., B.S., Naval Medical Center, 
Portsmouth, VA, and Phillip C. Sholes, M.D., B.S., and Sean P. Haight, M.D., 
B.A., F. Edward Hébert School of Medicine, Bethesda, MD.

REFERENCES

 1.  Arnold RD, Phillips JB. Causes of student attrition in U.S. naval aviation 
training: a five year review from FY 2003 to FY 2007. Pensacola (FL): 
Naval Aerospace Medical Research Laboratory; 2008.

 2.  Askins K, Mead AM, Lawson BD, Bratley MC. Sopite syndrome study I:  
isolated sopite symptoms detected post hoc from a preliminary open-
ended survey of subjective responses to a short-duration visual-vestibular 
stimulus. [Abstract #204]. Aviat Space Environ Med. 1997; 68(7):648.

 3.  Flaherty DE, Schmidt JK, Read RR, Buttrey SE. Master of science in 
operations research thesis: sopite syndrome in operational flight training. 
[Master’s thesis]. Monterey (CA): Naval Post Graduate School; 1998.

 4.  Gianaros PJ, Muth ER, Mordkoff JT, Levine ME, Stern RM. A 
questionnaire for the assessment of the multiple dimensions of motion 
sickness. Aviat Space Environ Med. 2001; 72(2):115–119.

 5.  Golding JF. Motion sickness susceptibility. Auton Neurosci. 2006; 129 
(1–2):67–76.

 6.  Graybiel A, Knepton J. Sopite syndrome: a sometimes sole manifestation 
of motion sickness. Aviat Space Environ Med. 1976; 47(8):873–882.

 7.  Hale KS, Stanney KM. Handbook of virtual environments: design, 
implementation, and applications. Boca Raton (FL): CRC Press, Taylor & 
Francis Group; 2015.

 8.  Hixson WC, Guedry FE, Lentz JM, Holtzman GL. Airsickness during 
naval flight officer training: advanced squadron VT86-AJN (new 
syllabus). Pensacola (FL): Naval Aerospace Medical Research Laboratory; 
1981. Report No. NAMRL-1279.

 9.  Kiniorski ET, Weider SK, Finley JR, Fitzgerald EM, Howard JC, et al. 
Sopite symptoms in the optokinetic drum. Aviat Space Environ Med. 
2004; 75(10):872–875.

 10.  Lackner JR. Motion sickness: more than nausea and vomiting. Exp Brain 
Res. 2014; 232(8):2493–2510.

 11.  Lawson BD, Kass S, Muth E, Sommers J, Guzy L. Development of a scale 
to assess signs and symptoms of sopite syndrome in response to mild or 
nonsickening motion stimuli. [Abstract #122]. Aviat Space Environ Med. 
2001; 72(3):255.

 12.  Lawson BD, Mead AM. The sopite syndrome revisited: drowsiness and 
mood changes during real or apparent motion. Acta Astronaut. 1998; 
43(3-6):181–192.

 13.  Lucertini M, Verde P, Trivelloni P. Rehabilitation from airsickness in 
military pilots: long-term treatment effectiveness. Aviat Space Environ 
Med. 2013; 84(11):1196–1200.

 14.  Matsangas P, McCauley ME. Yawning as a behavioral marker of mild 
motion sickness and sopite syndrome. Aviat Space Environ Med. 2014; 
85(6):658–661.

 15.  Matsangas P, McCauley ME. Sopite syndrome: a revised definition. Aviat 
Space Environ Med. 2014; 85(6):672–673.

 16.  Matsangas P, McCauley ME, Becker W. The effect of mild motion sickness 
and sopite syndrome on multitasking cognitive performance. Hum 
Factors. 2014; 56(6):1124–1135.

 17.  Nishiike S, Takeda N, Kubo T, Nakamura S. Noradrenergic pathways 
involved in the development of vertigo and dizziness–a review. Acta 
Otolaryngol Suppl. 2001; 545:61–64.

 18.  Rainford D, Gradwell DP. Ernsting’s aviation and space medicine. Boca 
Raton (FL): CRC Press; 2015.

 19.  Ressiot E, Dolz M, Bonne L, Marianowski R. Prospective study on the 
efficacy of optokinetic training in the treatment of seasickness. Eur Ann 
Otorhinolaryngol Head Neck Dis. 2013; 130(5):263–268.

 20.  Riebel D, Mehay SL. An analysis of the effects of increases in aviation 
bonuses on the retention of naval aviators using an annualized cost of 
leaving (ACOL) approach. [Master's thesis]. Monterey (CA): Naval Post 
Graduate School; 1996.

 21.  Samuel O, Tal D. Airsickness: etiology, treatment, and clinical 
importance-a review. Mil Med. 2015; 180(11):1135–1139.

 22.  Wallace JC, Kass SJ, Lawson BD. Assessing a specific measure of sopite 
syndrome: the mild motion questionnaire. Pensacola (FL): Naval Aerospace 
Medical Research Laboratory; 2002. Report No: NAMRL-1414.

 23.  Wood CD, Stewart JJ, Wood MJ, Manno JE, Manno BR, Mims ME. 
Therapeutic effects of antimotion sickness medications on the secondary 
symptoms of motion sickness. Aviat Space Environ Med. 1990; 61(2): 
157–161.

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-05-14 via free access


