
T H E  D I Z Z Y I N G
C O N C E P T  O F  B A L A N C E

W H A T  Y O U  C A N  D O
A B O U T  I T

This is the innermost region of the ear. 
It’s made up of the cochlea, where 
hearing takes place, and the vestibular 
system: 3 semicircular canals, the 
utricle, and the saccule. It connects 
to cranial nerves that translate 
stimuli into electrical impulses.

The movement of fluid within the 
semicircular canals causes the 
stereocilia to move as a result of inertia. 
Because the canals are located in both 
ears, the fluid moves in opposite 
directions on either side of the head. 
This allows the brain to know which 
direction the head is moving in.

Direction of Motion

PUKEY PASSENGER

The airsickness bag (also known as 
the”barf bag”) was invented in 1949 by 
Gilmore Schjeldahl, and is still made of 
plastic-lined paper.

BAD BEGINNINGS

Seasickness is one of the oldest 
ailments that people have struggled 
with. How do we know that? Nausea 
comes from the Greek word, naus, 
which means ship.

ROCKY ROAD

Suffer from car sickness? Try sitting in 
the middle of the car, the least amount 
of motion can be felt there. Looking out 
the window can also help: by seeing 
that you are in motion, your body has a 
better chance of reorienting itself.

EFFECT  OF
ZERO GRAVITY

The otolithic organs 
depend on gravity to 
determine acceleration, 
but in space, the 
otololiths, or calcium 
crystals, float aimlessly 
above the hair cells they 
affect. Even the slightest 
head movements may 
have the same reaction 
that rapid acceleration 
would have on Earth 
because it causes the 
stereocilia to crash 
into the otoliths.

SELFIE  
STRUGGLE

There’s a reason that 
astronauts don’t take 
videos or photos
during their first few 
days in space: their 
bodies need time to 
adjust to zero gravity 
without getting
motion sick.

S PA C E  S I C K N E S S
Since the early days of space travel, motion sickness has 
been a major issue that space agencies face. The most 
expensive sick day ever happened as a result of an ill 
astronaut on a Russian Salyut-7 mission. Without a horizon, 
it’s easy for astronauts to become disorientated and sick.

A I R  S I C K N E S S
Advances in aircraft design have significantly reduced the 
occurances of air sickness, but people are still suseptable to 
air sickness when planes hit turbulent air. Many people 
suggest focussing your vision on distant objects rather than 
reading or looking at a phone.

V R  M O T I O N  S I C K N E S S
It’s often called mismatched motion because it occurs for the 
opposite reason that most motion sickness does. In this 
case, sensory conflict happens because the eyes believe that 
you are in motion, while the vestibular system tells the brain 
that you are not.

C A R  S I C K N E S S
Do you ever try to read something in the car and suddenly 
feel ill? It’s because your eyes can only see the static text, 
while your body tells your brain that it’s in motion. Drivers are 
the least likely to get motion sick because they have to focus 
on the road ahead of them.  

S E A S I C K N E S S
Seasickness is what people think of first when they think of 
getting motion sick. People have been getting seasick ever 
since boats have been used as a form of transportation. 
Many historical figures, from Hippocrates to Charles Darwin, 
exaggerated their struggles with it in their writings.

R E S E A R C H
Motion sickness was a major issue among soldiers drafted 
into World War II that the US Government formed a 
committee to invest money in finding solutions. Researchers 
are still looking for them today, but in order to find a cure for 
motion sickness, they must find a way to cause it. Makes it 
possible to test drugs and other methods of minimizing 
the nausea that comes with motion sickness.

It strikes when you least want it to: on a rollercoaster, 

sunset cruise, or a roadtrip with friends. It starts with 

sweating, dizziness, fatigue, and finally vomiting. In 

fact, 90 percent of the population suffers from it, even 

animals. But why does it happen?

THE INNER EAR CANAL STRUCTURE STEREOCIL IA OTOLITH ORGANS

GAMER GRIEF

More than half of VR users feel sick 
when they try to use it for the first time. 
Game designers are working to innovate 
software to avoid this problem: by 
changing the scale of the image so it’s 
different enough from real life and 
allowing users to slow down graphics to 
prevent disorientation, there is enough 
of a visual difference that the brain 
doesn’t get conflicting messages.

THE BESSEMER SALOON

DATE  1868 - 1876, launched 1874

INVENTOR   Henry Bessemer

HOW IT  WORKS  Inspired by the
motion of a compass, the room was 
suspended on gimbals, rather than the 
structure of the ship itself

RESULT  Ultimately, the idea of the 
structure was deemed a failure because 
it made the boat more difficult to steer 
and the room inside continued to stay in 
motion rather than slowing down with 
the boat, and the SS Bessemer crashed 
into the dock.

DRAMAMINE

DATE  1942

INVENTOR   John Cusic

HOW IT  WORKS  Antihistamines 
mainly work as a seditive, but should 
only be used when they are needed

RESULT  Dramamine was first 
discovered to relieve motion sickness 
symptoms in 1947. It’s now marketed as 
a motion sickness medication and not 
as an antihistamine

GINGER

DATE  c. 3000 BC

ORIGIN   Southeast Asia

HOW IT  WORKS  It is unknown how 
specifically ginger relieves symptoms, 
but it causes little to no harm.

RESULT  Many studies show that 
ginger somehow helps relieve nausea. 
It is more effective than a placebo 
in the same study.
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The semicircular canals are oriented
at 90 degree angles, and respond to head 
motion along one of three planes. This 
motion causes the fluid within the 
gelatinous membrane inside the canals 
to move. The membrane also houses 
flexible hair cells, called stereocilia.
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The stereocilia are attached to hair 
cells that are anchored to the 
surfaces of the vestibular system. The 
tallest hair is known as the 
kinocilium, and is the part of the 
hairs that specify direction. These cells 
connect to afferent nerves that carry 
sensory messages to the brain.
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The utricle and saccule are responsible 
for letting your brain interpret horizontal 
and verticle acceleration, respectively. 
They function similarly to the semicircular 
canals, but the hair cells support and are 
moved by calcium crystals, called 
otoconia, that are easily influenced by 
gravity, rather than the motion of fluid.
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The motion of the stereocilia causes 
potassium channels to open or close, 
which translates the kinetic energy of 
the motion into an electrical impulse that 
the brain can understand as movement. If 
the stereocilia bends towards or away 
from the kinocilium, it will open or close 
the channels, which tells the brain which 
direction that the head is moving in.
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Motion sickness is the result of sensory conflict: mixed 

signals are recieved by different parts of your body and 

the vestibular system, so the brain becomes confused.

T H E  S C I E N C E  O F
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