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Motion sickness
a guide to prevention and treatment

A GP can be a helpful source of advice for dealing with this common problem. Appropriate

management takes into account the length of the trip, the severity of the stimulus

and the individual’s susceptibility, and includes not only pharmacological

treatment but also general measures to minimise the sickness.

The term ‘motion sickness’ describes a syndrome of nausea, vomiting
and palpitations that occurs on exposure to motion. In its mild
form, the syndrome is a ubiquitous part of everyday life. Road
and air travel are now commonplace, and sea travel, which
is one of the most provocative motion environments, has
undergone a renaissance of popularity in the last decade.1

In the fields of occupational and military medicine,
motion sickness has important financial and logistical
implications,2,3 and motion sickness associated with
 complex ‘virtual’ environments is becoming a common
feature of a variety of recreational settings.4

As a consequence, it is not uncommon for general
practitioners to be consulted by patients for prophylaxis
and treatment of the syndrome. The purpose of this article
is to review current understanding of motion sickness and to
provide clear practical guidelines for its management.

• Prolonged motion sickness is associated with malaise, anxiety,

depression, apathy and a decrease in attention and concentration;

however, most individuals will adapt to prolonged stimulus and experience

complete recovery in three to four days.

• The prevalence of motion sickness is related primarily to the severity of the stimulus and

the susceptibility of the individual.

• General measures to minimise the individual’s reaction include: eating small, infrequent,

low kilojoule meals before and during travel; focusing on a fixed point outside the vehicle

or closing the eyes when this is not possible; reducing head movements; engaging in a

mental activity or task.

• Hyoscine and antihistamines are the drugs of choice in the prevention and treatment of

motion sickness.

• The efficacy and side effects of different drugs vary greatly from one individual to

another, therefore if one drug is ineffective or not well tolerated it is useful to try another.
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Clinical syndrome
The clinical syndrome of motion sickness is stereotyped and predictable in its evolution, although
differences exist in the speed of progression and the severity of symptoms.

The earliest symptom is a sensation of epigastric heaviness which has been aptly described as
‘stomach awareness’.5 With further exposure to the stimulus, this progresses to the cardinal symp-
tom of nausea, which is accompanied by an autonomic reaction clinically indistinguishable from
acute anxiety (palpitations, pallor, diaphoresis).5

A feeling of warmth may produce a desire to seek cool air, which typically produces temporary,
albeit transient, relief. Common additional features include sighing, yawning, eructation, flatulence,

headache and dizziness. When the stimulus is insufficient to produce nausea, an
excessive desire to sleep may be the only manifestation of the syndrome.

At some point, the symptoms undergo a sudden exacerbation
(‘the avalanche phenomenon’) which culminates in vomiting.6

Vomiting brings relief, but this is only temporary and is fol-
lowed by cyclical nausea and vomiting, which may con-

tinue for days. Prolonged motion sickness is associ-
ated with malaise, anxiety, depression, apathy

and a decrease in attention and concentration.
Vomiting may be complicated by dehydra-

tion and electrolyte disturbances.7

The final stage – the acquisition of
complete adaptation – is charac-

terised by the complete resolution of
symptoms. While adaptation
exhibits significant inter-subject
differences, a majority of indi-
viduals experience complete
recovery in three to four days.8

Pathogenesis
Motion sickness is not, in fact, a
sickness at all, but a physiologi-
cal adaptation to a changed
external environment.9 Why a
physiological response should

produce such unpleasant symp-
toms has long been a matter of

conjecture. Analogous physiological
adaptations (for example, the adap-

tation of vision to darkness) do not
produce unpleasant symptoms, and it

may be that the function of motion sickness
is to provide a warning signal, anaogous to

pain, to withdraw from a potentially dangerous
environment
Irrespective of the environment involved, prolonged

stimulation gives rise to a process of sensory adaptation, which
takes about three days to develop. This process of adaptation has a

number of readily demonstrable characteristics. Firstly, it exhibits a high
degree of specificity for a given environment. Darwin, for example,B
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described how sailors who were adapted
to life on board ship became seasick
when they were transferred to a rowing
boat.10

Secondly, adaptation produces a dis-
turbance in perception on return to the
‘normal’ surroundings. This is illustrated
by the well known disequilibrium expe-
rienced by sailors (mal de debarquement)
on return to land, and by astronauts
who report nausea and dizziness on
return to Earth.11

Finally, adaptation is progressively
lost if re-exposure to motion does not
occur. Horatio Nelson, one of the great-
est seafarers of all time, always became
seasick after losing his ‘sea legs’ during
a period on land. ‘It never continued

for very long’, wrote Leavesley in a
chapter about Nelson, ‘but the embar-
rassment lasted all his life’.12

Prevalence and susceptibility
It is a well established axiom of neurol-
ogy that motion sickness affects all indi-
viduals providing they have an intact
vestibular system and are exposed to an
adequate stimulus.13 Only abnormal
individuals, with a nonfunctioning vesti -
bular system, escape its effects. This is
in accordance with epidemiological
studies that have shown a prevalence
rate varying from 1 to 100%.14

Prevalence has been shown to be
related primarily to the severity of the
stimulus and the susceptibility of the
individual at risk.

Stimulus severity
Sea travel carries the greatest risk of
motion sickness and is related to ves -
sel size and sea state.15 Seasickness is
encountered in 7% of passengers on
board coastal passenger ferries,16 25%
of sailors on a small naval vessel in
storm conditions, and almost 100% of
subjects unlucky enough to find them-
selves aboard a life raft in heavy seas.17

The prevalence of airsickness is relat-
ed to the size of the aircraft and the
degree of turbulence. The prevalence
varies from 1% of passengers on early
propeller-driven airliners to 8% of pas-
sengers on small, low-altitude civil air-
craft.18 Airsickness aboard large, mod-
ern, civil passenger aircraft, which fly at
high altitudes and encounter little tur-
bulence, is anecdotally very uncom-
mon. The highest recorded rates of air-
sickness (50%) occur among pilots of
high performance aircraft used in
pilot training19 and aboard aircraft
engaged in hurricane penetration flights
(90%).20

Car sickness is less prevalent but
more common overall because road use
is ubiquitous. About half (47%) of
undergraduates reported having suf-
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fered car sickness between the ages of
12 and 20 years.21 Train sickness is rare
(0.1%) aboard conventional trains,22

but anecdotal reports suggest that it
may be more common aboard modern
high speed trains.5

Individual susceptibility
Age, gender and ethnicity
Motion sickness is more common in
women than men.22 The reason for this
is unknown, but observations that the
incidence is high during menstruation
and pregnancy may suggest a hormonal
mediation.23

Motion sickness decreases in preva-
lence with age.22 It is rare before the age
of 2 years, reaches a maximum inci-
dence between the ages of 3 and 12
years, decreases rapidly between the
ages of 12 and 22, then continues to
decrease, albeit more slowly, through-
out adult life.22

Asian ethnicity carries greater risk of
motion sickness than European or Afri -
can ethnicity, suggesting susceptibility
may be in part genetically determined.24

Other factors
One of the most intriguing features of
motion sickness is the very wide differ-
ences in individual susceptibility even
after age, gender and ethnicity are taken
into account.

Past experience may be a factor in
some cases. Resistance to motion sick-
ness has been shown to develop among
individuals, such as dancers and sailors,
who are repeatedly exposed to motion,
and some groups are known to develop
specific motor strategies following expo-
sure to specific motion environments.25

Bus drivers, for example, have been noted
to lean in the opposite direction to passen-
gers when navigating a bend,26 and
dancers learn to break up a rotational
movement by fixing on a reference point,
then whipping the head around for most
of the turn.27

However, past experience does not

Motion sickness

continued 

Summary of general 
management of motion 
sickness

• Adapt to the offending stimulus by

regular and repeated exposure.

• Eat small, infrequent, low kilojoule

meals before and during travel.

• Choose vehicles with a soft, low

frequency cycle of oscillation.

• Sit up on the deck of the ship, or in

the front seat of the car.

• Establish external visual orientation

with the horizon.

• Close the eyes when external visual

orientation is not possible.

• Avoid gazing at moving objects

outside the vehicle.

• Avoid scanning objects inside the

vehicle.

• Avoid reading.

• Avoid visual contact with objects that

stimulate the peripheral visual field.

• Use a head restraint (or voluntarily

reduce head movements).

• Engage in a mental activity or task.

• When supine, lie along the

longitudinal axis of the vehicle with

the head in the direction of travel.
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explain the large differences in susceptibil-
ity encountered among the vast majority
of individuals who rarely encounter sig-
nificant motion environments.

The sensitivity of the emetic centre
and chemoreceptor trigger zone appears
to play an important role in motion
sickness susceptibility. 

Individuals who are susceptible to
motion sickness also show an increased
susceptibility to nausea and vomiting
due to migraine,28 narcotics,29 radiother-
apy, chemotherapy, anaesthesia30 and
pregnancy,31 and following head injury.32

Patients receiving narcotics for pain are
more likely to develop nausea if they are
ambulant, suggesting that the effect of
motion and other emetic stimuli may be
additive. 

The fact that susceptibility occurs
irrespective of the trigger-zone involved
(vestibular, chemoreceptor, cerebral)
suggests that the basis of individual sen-
sitivity resides centrally, rather than in a
peripheral trigger zone such as the
vestibular apparatus.29

Management
General measures
The box on page 52 summarises the
general management of motion sickness.

Avoiding stimuli
Motion sickness may be prevented by
avoiding the offending stimulus. While
this may sound simple it may not be
practical or possible to forgo travel by
car, aeroplane or boat, or to remove
oneself from the offending stimulus
once motion sickness has developed.

Adaptation
Adaptation is the most effective long-
term means of prevention. However, it
takes three or four days to develop and
is quickly lost if re-exposure does not
occur, and so is not useful on short or
infrequent trips.5 Once achieved, adap-
tation should be maintained by regular
and repeated exposure.

Choice of vehicle
The incidence of motion sickness has
been found to be related to the fre-
quency of the cycle of oscillation of
the vehicle concerned. This is based on
observations aboard ships, and from
anecdotal reports of car travel in
which vehicles with a soft, low frequ -
ency cycle of oscillation cause less
motion sickness.15 Benson has hypoth-
esised that this is because the most
provocative frequencies lie outside the
natural frequencies involved in the
normal locomotion of walking and
running (0.5 to 10 Hz).5

Dietary intake
The risk of motion sickness is positively
correlated with meal frequency before
and during travel. Food content that is
high in kilojoules and protein is most
likely to predispose to motion sickness.33

External visual orientation
The severity of motion sickness is
reduced by visual orientation with a
fixed external point that does not appear
to move when viewed by the observer.
On board a ship, this is best achieved
by visual fixation on the horizon.34 (This
technique was so successful among the
crew of naval vessels that it led to con-
sideration of the introduction of an arti-
ficial horizon in submarines.) 

In a car, it is best to sit in the front seat
of the vehicle and to focus on the distance
of the road ahead.5 Passengers in the back
seat of a car, or in the enclosed cabin of a
ship, are more prone to motion sickness
for this reason.35

When visual orientation with the
horizon is not possible, it is better to
close the eyes rather than fixate on
moving objects within the vehicle.35

Avoiding gazing at moving objects
Visual input that correlates poorly with
vehicle movement, such as scanning
objects inside a vehicle (e.g. a map or
chart) or gazing at the motion of waves

MedicineToday � March 2000   55

from a ship, accelerates the develop-
ment of motion sickness. Reading is a
particularly provocative stimulus.

Minimising head movement
Measures that minimise movements of
the head have been shown to reduce the
severity of motion sickness.5 Restriction
of head movements may be voluntary
or aided by the provision of a good
head support.

Mental activity
Mental activity and involvement in tasks
that focus attention have been shown
to reduce the incidence and severity of
motion sickness.36 This is the basis for
the commonly reported observation that
the driver of a car, pilot of an aircraft
or captain of a ship are much less likely
to suffer from motion sickness than are
passengers.36

Posture
Motion sickness is less prevalent when
passengers are orientated along the lon-
gitudinal axis of the vehicle. Trans -
portation of patients by ship and motor
vehicle should be in the lying position
with the head in the direction of travel.20

The best position in a helicopter is sitting
with the head upright.20

Pharmacological management
Efficacy and choice of medication
Anticholinergics (hyoscine) and antihis-
tamines are the drugs of choice in the
prevention and treatment of motion
sickness. They are equally effective,
although efficacy varies greatly from
one individual to another.37 Pheno -
thiazines and related drugs (for exam-
ple, metoclopromide and pro -
chlorperazine) are not recommended
because they are less effective and can
cause acute dystonic reactions.
Evidence for the efficacy of powdered
ginger root38 and acupressure bands is
inconclusive.39

The options for prevention and
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treatment are shown in the Table. Both
hyoscine and antihistamines are more
effective when used prophylactically,
although they may be used in treatment
with less success. In general, the choice
of a medication should be determined
by its efficacy, its duration of action
(how long the trip is expected to take)
and how well it is tolerated.

Duration of action
Oral hyoscine (Kwells, Travacalm HO)
has a half-life of four hours and is use-
ful for prophylaxis on short journeys
and for treatment of established illness
(Table). Among the commonly used
antih istamines, dimenhydrinate (Dram -
amine) has a half-life of about six
hours,5 and promethazine (Avomine,
Phenergan) has a half-life of 12 hours
(and is useful for prophylaxis on
longer journeys).

Hyoscine may also be given as a
transdermal preparation, which is as
effective as the oral route, and carries
the same risk of side effects.40 However,
it is not readily available in Australia. It
should not be used in children.

Side effects
Both hyoscine and antihistamines have
side effects which limit their use. Both
groups of drugs are central nervous sys-
tem depressants which impair the ability
to drive and operate machinery, interact
with alcohol and other sedatives, and pro-
duce a measurable decrease in functional
performance.41 Hyoscine may produce
anticholinergic side effects of a dry mouth
and blurred vision; it is contraindicated in
glaucoma, and should be used with cau-
tion in the elderly and patients with uri-
nary retention or pyloric stenosis.

Combined preparations
When a single agent is less than effective,
combined treatment using hyoscine plus
an antihistamine (e.g. hyoscine plus
dimenhydrinate [Travacalm]) is often
effective, although care should be taken
because the side effects are additive.

Parenteral administration
Parenteral administration is necessary
when vomiting supervenes.42 Most drugs
may be given by intramuscular or intra-
venous injection. Intramuscular pro -
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me t hazine (Phenergan, Promethazine
Hydrochloride Injection) has greater
efficacy and longer duration of action
(12 hours v. four hours) than intramus-
cular hyoscine (Hyoscine Injection).42

Conclusion
Motion sickness is a common problem.
It can ruin a person’s sea or car trip, and
it has important implications in the
fields of occupational and military medi-
cine. The prevalence is related primarily
to the severity of the stimulus and the
susceptibility of the individual. While
adaptation is the most effective long-term
means of prevention, general measures
of minimising the reaction to the stimu-
lus include: eating small meals during
travel, focusing on a fixed point outside
the vehicle or closing the eyes, reducing
head movements, and engaging in a
mental activity or task.

Hyoscine and antihistamines are the
recommended drugs for prevention and
treatment. In prevention, the choice of
drug depends on the length of the jour-
ney. Because the efficacy and side
effects of different drugs vary greatly
from one individual to another, if one
drug is ineffective or not well tolerated
it is useful to try another. MT

A list of references is available on
request to the editorial office.
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Table. Drugs recommended for prevention and treatment of motion sickness

PREVENTION

Long joumeys

• Promethazine oral (Avomine, Phenergan) taken one to two hours before travel, then

once or twice a day, or

• Dimenhydrinate oral (Dramamine) taken one to two hours before travel, then every four

hours

Short joumeys

• Hyoscine oral (Kwells, Travacalm HO) taken half an hour before travel, then every four

hours

TREATMENT*

• Hyoscine oral every four hours as required, or

• Promethazine oral every six to 12 hours as required, or

• Dimenhydrinate oral every four hours as required, or

• Promethazine intramuscular injection (Phenergan, Promethazine Hydrochloride

Injection) every six to 12 hours as required.

* The efficacy of different drugs can vary greatly from one individual to another, so if one drug is
ineffective or not well tolerated it is useful to try another.
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