THERAPY

A

re thrill-based attractions
actually good for you? As
designers of attractions all
over the world, BRC Imagination
Arts set out to explore the physiology
and biochemistry of the thrill ride.
Our objective: Better experiences
for our guests. We asked questions
like: Could a thrill ride actually
improve your health and sense of
well being? What happens to your
body chemistry during a thrill ride?
Why do sensations that were pleasant
at age 15 become painful by age 51?
How can we use this information
to design bigger, better, healthier
thrills? We found some astonishing
and encouraging insights and answers
with important implications for all of
us who create, engineer and operate
thrill-based attractions.
You know the feeling. You’re ratcheting
ever upward aboard the theme park’s
new mega-hyper-colosso-coaster. Just
after passing the International Space
Station, you hit that sickening peak
and stare down at the “Extreme Fall
of Death” and you think to yourself,
“WHAT AM I DOING HERE?”
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Bob Rogers’ Thrill Therapy was first presented as an article in
November of 2002. It has since become a classic of location-based
entertainment, articulating the principles that cause audiences to
better understand the benefits of thrill-based attractions.

year to experience the safe illusion of
potential bodily harm in theme park
rides or for truly dangerous experiences
like extreme sports? Are they nuts?
What is so attractive about these real or
imagined dangers?
The answer is that the illusion of danger
can be authentically good for you and
it feels great. A good thrill lets the
body remember its primitive heritage.
A thrill wakes up otherwise dormant
biochemical pathways that energize,
refresh and heal. A thrill creates a
psychological catharsis and creates a
feeling of euphoria. These experiences
make people feel good. They are
healthy. This is why we call the process
Thrill Therapy™.
A former Los Angeles police officer
said the same thing a slightly different
way: “There is no tonic for life as
invigorating as the sound of a .45
bullet missing your ear by three inches.

“

There is nothing more

EXHILARATING
than to be
without result. SHOT AT
”
-Winston Churchill

Right after that, the sky looks bluer, the
grass looks greener, food smells better
and the girls look prettier.”
The highly respected longtime Disney
Imagineer, John Hench, used to assert
that human beings positively need the
chemical stimulation that comes from
an occasional good scare. John said
that in pre-historic times we got this
naturally when a man-eating beast
suddenly jumped out of the shadows at
us. But today, our every day lives are
more likely to bring us face to face with
computer screens and jelly doughnuts.
So, John Hench would conclude,
we seek artificial danger because we
chemically need it.

Star Trek’s Mr. Spock would find it
“most illogical.” Why do so many
human beings intentionally seek out
and subject themselves to terrifying,
seemingly-dangerous experiences? Why
do they pay billions of dollars each
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As recreational designers, we at
BRC Imagination Arts wanted to
understand this process better so that
our company could do a better job of
creating the kind of Thrill Therapy that
would be most refreshing, positive and
repeatable for our audience. Here is
what we discovered:

Stress And The Healthy
Stress Cycle
Put simply, every day stress build up
is naturally relieved chemically by the
right kind of stressful experience. To
understand that seemingly contradictory
statement, we studied the stress cycle, a
process that has been a healthy part of
life since the dawn of time.
The stress cycle is misunderstood.
Most people assume stress is always
unhealthy, but medical science says
that’s not the complete story. The stress
cycle is actually healthy, but only if you
complete the cycle. It has four phases:
Phase 1. Relaxation – The natural
1. Your digestion isn’t important right now. What’s
important to you is staying out of the tiger’s digestion.

state. No threats. No worries. Your heart rate is...about 70 beats per minute.
Phase 2. Alarm Response – The tiger jumps out of the bushes and charges toward
you. Instantly your body leaps into Alarm Response, waking up neurological systems
that are normally dormant. (See Box 2: The Biochemistry of Thrill Therapy)
Your brain signals your body to release hormones such as adrenaline, cortisol and
endorphins to wake up your body and prepare it to fight or run.
Your heart rate doubles to over 140 beats per minute.
Endorphins (natural forms of opiates) are released, to mask any pain from exertion
or injury.
Your liver releases its sugar reserves into
the blood stream for energy.

the tiger or you run from it. This
leads to:

The body’s energy is diverted to where
it is most needed. Certain blood vessels
contract while others expand, causing
your blood supply to “shunt,” shifting
blood away from the skin (reduces
bleeding), away from the digestive
system 1 and away from other systems
which are not immediately needed.
(This explains the phrase sometimes
used to describe a pale person, “You
look like you just saw a ghost.”)
Increased blood flow surges to the
brain, heart and kidneys to keep them
well supplied with oxygen and sugar
during the coming ordeal.

Phase 4. Resolution and Release – You
escape the tiger or you defeat it. (We
don’t worry about the possibility that the
tiger eats you, because in that case it’s no
longer your problem.) Now the danger
is past. You are delighted to be alive, but
your body is still flush with chemicals.

All this happens in an instant. The
Alarm Response prepares you for:

Your brain is luxuriating in oxygen
and sugar.
You are still full of adrenaline, cortisol
and endorphins, giving you a sense of
euphoria and well being.
All of this natural chemistry makes you
feel really great. You are experiencing a
natural chemical high.

Phase 3. Fight or Flight – You fight
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But all of it isn’t arriving in a slow trickle
over a period of time; it’s coming in a
tidal wave, in a blast. After getting a
taste of this feeling, some people begin
to crave it.

about the

Authors
Newsweek has called him “the industry’s resident futurist.”
Today Bob Rogers is the Founder and Chief Creative Officer of BRC
Imagination Arts, which conceives, designs and builds evocative
brand destinations including cultural attractions.

Breaking The Unhealthy
Stress Cycle
Earlier, we said that Thrill Therapy relieves
stress build up. Every modern person
has at least one, and usually several,
irresolvable conflicts that are grinding
them down by blocking completion
of the healthy stress cycle. Think for a
moment about your own life. Do any of
these situations sound familiar?
•

You’re forced to live with a roommate
who loses the remote, breaks the garbage
disposal, ignores the phone bill and uses
your best shirt to detail his hubcaps.

•

You work for a boss who calls from
his yacht in the Bahamas to make
sure you’re at your desk by 7:45
each morning, including weekends.

•

The guy with the noisy sinus
problem in the next cubicle
plays heavy-metal “Napster”
downloads at top volume while
surfing E-Bay all day and you
have to pick up his workload.

What can you do about it?
If the unresolved stressful situation is
causing serious problems, a healthcare
professional might urge the patient to
face up to the problem and deal with
it (Fight/Flight) eventually resolving
it one way or another (Resolution/
Release). Quit that job you hate, fix
or terminate that toxic relationship.
Any of these resolutions would
complete the healthy stress cycle.
For the dozens of less serious stresses
we all live with every day, the
recreational designer has a different
answer: Artificially put the patient
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Bob Rogers

BRC Imagination Arts

Internationally known as master storytellers, BRC Imagination
Arts has been honored with over 300 international awards for
creative excellence including two Academy Award Nominations
and 18 THEA Awards for Outstanding Achievement in themed
entertainment. Clients have included Disney, NASA, Ford, CocaCola and Universal Studios.
Bob’s personal Thrill Therapy is public speaking.

THERAPY
Dr. Noll is one of southern California’s most accomplished and
versatile physicians. He practices and teaches both Emergency
Medicine and Family Medicine. In addition, he has practiced rural
medicine, academic medicine, group practice and solo practice in
countries including The Netherlands, Mexico and the United States.
In addition to currently serving as Clinical Associate Professor of
Family Medicine at the USC School of Medicine, Dr. Noll has directed
research teams and published numerous articles.
Dr. Noll’s personal Thrill Therapies are surfing and working in an
emergency room on the “quadruple witching hour” – the hour of the
wolf (4 AM) on a Saturday that coincides with a payday and a full
moon. That’s a good time to be someplace else.

through the complete healthy stress
cycle by giving them the illusion of
a terrifying, seemingly-dangerous
experience – preferably a safe one
like those found in theme parks.
Admittedly, this is no substitute for
resolving and relieving long-term,
serious stress. On the other hand, by
putting your irresolvable problems
aside, (such as your personality
conflict with that irritating coworker) and subjecting yourself to

Edmond C. Noll, M.D.
FACEP, FAAFP

a much more primitive and direct
threat (such as a 200-foot free fall and
a loop), you force your body through
the complete, healthy stress cycle.
This achieves the restorative effects of
Resolution and Release. This wakes
up healthy biochemical systems that
have been sleeping, purges the buildup of tensions and generally washes
out the system, leaving you, the
guest, feeling great and able to face
another day at work.
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W

e describe a good scare with words that show an
intuitive understanding of this cleansing process.
We say it “scared the hell out of us,” a suggestion that the
scare has purged us of a demon or devil inside us. Or we
say it “scared the [bodily waste] out of us,” suggesting that
the scare helped eliminate something toxic that we are
best rid of. Phrases like these aren’t scientific, of course,
but they intuitively validate the healthy stress cycle and
Thrill Therapy.

In all the examples above, completing the stress cycle delivers an
authentically healthy physiological and psychological reaction.
But the stress cycle doesn’t always result in good health. Next
we will look at three situations in which stress can be harmful.

Parallels in sports medicine confirm the above. After
running the first 20 or so miles of a marathon, athletes
often experience a “runner’s high.” Ironically this pleasant
sensation arrives just at the time when an athlete has every
right to feel awful because their body’s reserves are exhausted.
Their liver’s sugar reserves are spent, there is a build-up of
oxygen debt, there is an accumulation of lactic acids and
other biochemical waste products in the muscles and the
blood stream. They’re “driving their car without oil.” But
instead of feeling spent, the runner suddenly feels wonderful
because of the body’s natural responses to this stress.

A stuck stress cycle can cause disease and even death.
Here’s how:

T

he euphoric feeling of well
being of Thrill Therapy
arises from deep in the
limbic system, the central-most (subcortical) area of the brain. This area is
sometimes referred to as the reptilian
brain. All animals have this. The limbic
system controls emotions such as
joy, fear, sex, hate, rage, pleasure,
etc.1 The limbic also controls the
automatic, “vegetative functions”
of the body such as the regulation
of body temperature, osmolarity
(salinity) of body fluids, hunger, thirst,
body weight, etc. When a person is
sleeping it is the limbic system which
tells the diaphragm to breathe, the
heart to pump, etc.
Deep within this limbic system we find
the hypothalamus and the pituitary.
These glands control the release of
hormones and chemicals that protect
and rejuvenate the body. Any type of
sudden stress (physical, neurogenic or
psychological) will cause the pituitary
and hypothalamus to begin a cascade
of neuro-chemicals that set off the
Alarm Response. In some cases the
pituitary and hypothalamus directly
release the useful chemicals. In other
cases they release pre-hormones
which act like messengers, telling
other glands and organs to release
their useful chemicals. These signals
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Danger # 1

-The Stress Cycle Becomes Stuck

The world became aware of the term “stress” in the 1950s when
Dr. Hans Selye published his classic, The Stress of Life. Selye
described the debilitating effects of a “stuck” stress cycle, in
which unresolved conflicts interrupt the healthy stress cycle.
According to Selye, the unhealthy version of the cycle also
starts with an Alarm Response. But this is not followed by
Fight/Flight or Resolution/Release. There is no resolution.
Instead, the conflict remains static. Selye called this static

The

BIOCHEMISTRY
of

THRILL THERAPY

The Alarm Response

travel down the neuro-endocrine
pathway and instruct the autonomic
nervous sytem, which triggers the
Alarm Response.
In the Alarm Response many
hormones and chemicals are
released, but if we ever want to finish
writing this article, it would be useful
to concentrate on the three that are
most important: adrenaline, cortisol
and endorphins.
At the start of the Alarm Response,
the adrenal glands (one located
above each kidney) release two
types of adrenaline: epinephrine and
norepinephrine. The two do similar
things with different timing. The
epinephrine immediately speeds
the heart rate. The norepinephrine is
released at the same time, but it kicks
in a little later. Its job is to sustain and
maintain the adrenaline rush, which it
does, extending it about ten to fifteen
minutes after the start of the Alarm
Response. Since most coaster rides
are about 2 to 4 minutes long, and
since the norepinephrine continues
to work for 10 to 15 minutes, this
explains why the adrenaline rush lasts
longer than the ride.

...conitnued on pg. 05
1. Herd, J.A. “Physiology of strong emotions.”
Psychologist 15:5, 1972
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The Biochemistry of
Thrill Therapy continued...

• Tells the liver to increase metabolism,
releasing sugar into the blood stream for
energy. (At any given moment, the body
has about 50 grams of sugar stored in the
liver. Cortisol causes the liver to purge this
sugar into the blood stream for immediate
fuel. The liver then begins producing
additional sugar –“gluconeogenesis” – to
sustain the fuel supply.)

Adrenaline is the Paul Revere of hormones.
It wakes up other systems, preparing the
body to face the emergency. The results
include:
• Stimulates the thyroid, increasing
metabolism, thus releasing extra energy.

• Prepares blood platelets to clot faster in
the event of bleeding.

• Turns on growth hormones, stimulating
muscle growth and pancreatic secretion of
insulin, enabling muscles to get more energy
out of the sugar available.
Another hormone secreted by the pituitary
is ACTH (Adrenal Cortical Thyrotropinreleasing Hormone) which targets the
adrenal gland, causing it to release cortisol.
Cortisol is a steroid which does many
useful things:

phase “Adaptation,” a phase in which
the patient simply tries to put up with
the conflict. This works for a while,
but eventually the patient’s reserves
are depleted and the patient enters
the third phase, “Exhaustion” which
eventually leads to death.
Originally Selye was writing about
patients battling serious, usually fatal
diseases. Examples of this are heart
disease and cancer. The body can resist
these diseases for a while, but eventually
the body becomes exhausted and fails.
Years later Selye applied this theory to
the pressures of modern life. In place
of a disease attacking the body, he
described the same pattern arising from
irresolvable stresses of everyday life. For
example, people get caught in a job they
hate or a bad marriage or a bad parentchild relationship from which there
appears to be no escape, no resolution,
no relief. The toxic situation just grinds
on them, gradually depleting their
reserves. At this point, the stress has
begun hurting the subject’s health. The
stress has weakened the body physically,
wearing down the immune system,
exhausting and depleting life forces.
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Biochemical Time Table of Thrill Therapy – This
simplified graph is not to scale, but it shows the relative
sequencing of hormonal response. Working together,
all of these hormones create a chemical roller coaster
ride within our body – a euphoric rush that significantly
outlasts the thrill ride that triggered it.

• Like adrenaline, cortisol turns on growth
hormones which increase muscle
strength and mass and begin repairing
stressed or damaged muscles or joints.
(This is why athletes are tempted to use
artificial steroids. Instead they should try
Thrill Therapy.)

...conitnued on pg. 07

D E B I L I TAT I N G
STRESS PROGRESSION:

Alarm (Neighbor learning to play
bagpipes at 3 AM)
Adaptation (Put pillow over head
and pretend not to hear it)
Exhaustion (Recurring dream of being
attacked by large wheezing octopus)
Death
(Coroner rules: “Death by Bagpipes”)

HEALTHY STRESS
CYCLE:

Alarm (Neighbor learning to play
bagpipes at 3 AM)
Fight/Flight (Politely suggest where
neighbor could put the bagpipes)
Resolution/Release (Run over
bagpipes with your SUV)
Relaxation
(Neighbor moves to Scotland)
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Image courtesy of Universal Studios Singapore

TRANSFORMERS and its logo and all related characters are trademarks of
Hasbro and are used with permission. ©2011 Hasbro. All Rights Reserved.

At Universal Studios Hollywood & Singapore, Transformers The Ride, a breakthrough 3D
attraction, combines several extraordinary technologies including rapidly moving, mobile
vehicles, specially filmed 3D action and pyrotechnic special effects.

The body’s Alarm and Fight/Flight
mechanism is designed to operate
briefly and intermittently, but when it
is activated for abnormally long periods,
it causes the body’s physical, emotional
and mental reserves to drain dry. 2

was Selye’s observation that the normal
stress cycle was healthy if completed.
The idea that stress is always bad is
a very limited understanding of Dr.
Selye’s work, but it is the part that the
public and the media remembered.

This definition of everyday “stress”
catapulted the word “stress” into public
awareness, but only in this unhealthy,
negative context. Completely missing

One treatment for a stuck stress cycle
is Thrill Therapy, delivering temporary
therapeutic relief for everyday stress
build-up.

Danger # 2

-Inappropriate Intensity
The second way stress can become unhealthy is if the guest selects an inappropriate intensity level for themselves. For
example, extreme sports offer intensive,
demanding and authentically dangerous thrills from sky boarding to extreme mountain climbing, extreme
whitewater rafting or extreme surfing.

THRILL THERAPY ™ - BRC

Just as thrills are available in a variety
of intensity levels, participants come in
a wide variety of strengths and weaknesses. A broad general audience will
include 18 year old athletes in peak
physical condition and also people in
their 90’s in very weak physical condition. Each participant has several responsibilities: In addition to obeying
the safety rules, obeying the ride operator and using common sense, they have
a responsibility to exercise good judgment. Specifically, they should stay away
from experiences that are too intense for
them. For example, most 80 year olds
should probably not go skydiving, but
a few (including at least one former US
President) can, do, and feel better for it.
Each person is different.
But as a general rule, the most intense
experiences should be selected only by
healthy individuals. We have all seen
the signs at the entrances to intense attractions, calling on riders to make informed and wise decisions as to whether this ride is for them.
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The Biochemistry of
Thrill Therapy continued...
• Accelerates glycolysis, the rate at
which blood flows into the muscles,
delivering energy.
• Enables the muscles to burn sugar
faster and cleaner, giving more energy.
(Adrenaline achieves this instantly, but
its effects are short lived…about 10
to 15 minutes. Cortisol reinforces the
effect and lasts for 4 to 6 hours.)
• Reduces the body’s inclination toward
inflammation in the event of injury.
This is part of the repair process that
is already beginning. (We use artificial
steroids, such as cortisone, to help
fight inflammation such as caused by
arthritis.)
• Cortisol also gives a euphoric feeling
and sometimes a feeling of invincibility
– just the kind of encouragement you
need in order to deal with the tiger.
The cortisol continues to circulate in the
body for 4 to 6 hours after the triggering
thrill. This is long after the end of any
thrill ride.
The third family of Thrill Therapy chemicals
are the endorphins, which are natural
opiates (as in opium). These are released
by the brain into the bloodstream where
they circulate, targeting specific organs
such as muscles, joints, bones, skin…all
areas where there are pain receptors. The
endorphins block pain, improve mood and
create a sense of well being. They stay
active in your system anywhere from a
few minutes to a couple of hours.
The sum of all these chemical effects is that
the body is charged up for more strenuous
physical activity than would otherwise be
possible and its internal healing processes
have been turned on and put to work. All
of our senses have been awakened. (“The
sky looks bluer, the grass looks greener,
the food smells better,” etc.) The euphoric
feeling of Thrill Therapy happens because
the expected damage does not arrive
and yet the brain and other systems are
being pampered with increased blood
flow, delivering oxygen, sugar and other
biochemical treats.
The primitive brain likes this. It feels good.
It wants to do it again.

THRILL THERAPY ™ - BRC

Danger # 3

-Unsafe at Any Speed
A third way that thrills can become unhealthy, happens when the experience is
just too authentically dangerous and should
not be attempted by anyone or offered by
any conscientious purveyor of thrills.

The book The Right Stuff describes a
number of activities like these plus a
1960s ritual among off-duty test pilots
and astronauts of combining heavy
drinking with automobile racing 3.
That’s a bad idea for anyone. Extreme
cases like this are at the edge of suicide
and homicide and they are grossly irresponsible.

Usually this involves risky, irresponsible behaviors. For example, high performance military pilots are famous
for tempting death by doing stupid
things they know to be deadly such
as landing and taking off where the
runway is too short for their aircraft.
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Safe Limits
For those of us who create
Thrill Therapy for general audiences, the key question is,
what are the safe limits of human physiology? How many
G’s, what kind of G-force,
sustained for how long?
Obviously there are some
absolute human limits. For
example, a 60-minute sustained exposure to 20 G’s,
or a split second exposure to
500 G’s will kill most mammals. Ride manufacturers
and theme park operators
have stopped well short of
those kinds of limits.
In fact, designers, engineers
and operators of theme park
attractions have an extraordinary safety record. The
rate of accidental theme
park deaths per billion
ranks near the safest end of
the list. It ranks about even
with the accidental death
rate for billiards. Things
more dangerous than theme
park rides include every day
activities like gardening, bicycle riding, cooking, and
grocery shopping.
Recently there has been a
lot of publicity about al-
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leged high rates of theme
park accidents and calls for
even more thrill ride regulation. But a look behind
that claim shows that only
a handful are serious injuries related to ride intensity.
Some are cases in which,
to protect themselves from
frivolous
lawsuits,
the
theme park sent the person
claiming injury to an emergency room to be examined
by an independent doctor.
Some of the incidents did
not actually result in verifiable injuries. In many other
cases the injuries were very
ordinary, non-serious injuries such as sprained ankles,
sunburn, food poisoning,
fights between guests, guest
auto accidents in the parking lot, etc., not related to
thrill rides. Some were the
result of irresponsible rider
behavior such as squirming
out of safety restraints or
standing up while the ride
was moving.
Even so, the limits are being approached. Currently,
there is a rivalry among
parks and roller coaster
manufacturers to continue

to push the envelope. It is a Roller Coaster Arms Race. Each
new coaster seeks to capture the imagination of the increasingly jaded, been-there-done-that public, by whirling them
higher, faster, and harder. Eventually we will reach a natural
limit of human physiology. The challenge is balancing the
need for bigger and better thrills with the commitment of
the theme park industry to be a safe experience appropriate
for boys and girls of all ages and abilities. And yet the limits
of physiology are different for every person.
Safety statistics strongly suggest the safe limits have not
been exceeded, but no one can argue that limits don’t exist.
As rides become more intense, we are gradually approaching
those limits.

THRILL/SAFETY MATRIX
HIGH

HIGH

HIGH
THRILL

Roller Coaster

Russian Roulette

LOW

Movie

Hospitalization

SAFETY

THRILL

DANGER

Thrills and danger do not always correlate, as you can see by this
graph. For Thrill Therapy the ideal combination is one that provides high thrill impact with high safety. High thrill theme park
attractions have traditionally been in that high safety group. A
movie offers less authentic thrill, but it is very safe. At the other
extreme, Russian Roulette may be very high thrill, but it is irresponsibly dangerous.
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Aging and Thrills
It’s a game my kids never get tired of: Step 1 - Trick Dad into
riding the “Mega DeathV” double loop, backwards spiraling
roller coaster. Step 2: Laugh hysterically when Dad doesn’t feel
good afterwards. The kids feel great, of course. But I feel like
I was eaten by a wild boar and coughed up over a cliff. What
happened to Thrill Therapy? Did it backfire?
Why do middle aged and older people not like thrill rides?
From youth to middle age we love thrill rides. Then our
physiology changes and what was once a delight becomes
unpleasant. Why? The answer comes in two general categories:
physiology and fitness.
1. Physiology - As a human reaches middle age, their physiology
changes in several ways. Here are two:
•

The brain shrinks. Our kids have suspected this for years.
Unfortunately for their theory, the shrinkage doesn’t
reduce an adult’s mental capacity but it does impact their
ability to tolerate G-forces.

•

The inner ear ages. As this happens, our equilibrium becomes
poor and it is easier to become nauseous. Here’s why: No
matter what our age, whenever our sense of equilibrium is
out of sync with itself or out of sync with what our eyes tell
us, the body assumes it has been poisoned and prepares to rid
itself of its last several meals. A mild disconnect between the
visual and the equilibrium senses results in nausea without
the protein spill. Because the equilibrium of a middle aged
or older person may respond slowly, the rapidly changing
push and pull of G-forces in a coaster, are more likely to
cause their visual sense to be out of sync with their inner ear
and this causes nausea.

2. Fitness - Older people are less likely to be in top physical
shape. In addition to being young, the pilot of a highperformance aircraft has to be in outstanding physical
shape to put up with all the forces acting on their body.
Regardless of their age, a person not in prime shape who
foolishly volunteers to ride along with the Blue Angels will
be begging to be let out within the first 5 minutes of a
stunt routine. An older person in less than perfect shape
will have an even harder time tolerating that battering.
These kinds of nuisances are part of the normal aging process.
They don’t necessarily make thrill rides dangerous, but they can
make the ride unpleasant and uncomfortable.
So, for healthy people in mid-life and beyond, carefully chosen
Thrill Therapy is still safe and can be pleasant. It is the suddenly
changing push and pull of heavy G-forces which sometimes
become unpleasant.

THRILL THERAPY ™ - BRC

Brain Shrinkage – As a human reaches middle age, the brain
begins to slightly shrink. As the brain shrinks, there begins to be
a slight space between the inside of the skull and the dura (the
protective covering of the brain, containing many blood vessels). This growing gap allows the brain to “slosh” around more
and makes the brain more susceptible to bruising around the
outside of the brain. This is why the repeated push and pull of
random high-G-forces is uncomfortable and can trigger headaches in people middle aged and older.

The Inner Ear Ages – As a human reaches middle age,
their equilibrium becomes poor, making it easier to become
nauseous. In the labyrinth of the inner ear, little hairs feel the
gravity-driven movements of the endolymphatic fluid, thus
giving a sense of shifting balance. As we get older the hairs
become stiffer and are therefore slower to respond. At the same
time the endolymphatic fluid in the semicircular canal thickens
and does not slosh back and forth in sync with changes in
gravity. All of this causes our sense of balance to be out of sync
with what our eyes are telling us. That spells nausea.

9

Are N

ot

All G

Create

-FOR

d Equ

al

CES

It wou
ld
G’s) in be nice if w
to one
e coul
d
o
tunate
ly it ju f the ride se rate a thrill
ats and
st isn’t
ri
as sim
thus a de by simp
Be c a u
p
ly
r
ri
le as w
se
e wou ve at a usefu strapping a
(G-for of the num
ld like
n acce
l meas
be
ce
lerom
it to b
ure of
ete
for ex ) a cer tain i r of factors
e
p
,
h
p
y
a
s
r
i
ample
t
ndivid
o
l
i
y
n
logica r (measures
vo l ve d
becaus
) h a ve
ual ca
l
may b
stres
,
e
it i
G-forc
n with
recent
e gene
es aren s. Unforstand. s difficult t
ly bee
rated
is rela
’t all a
o pred
n con
by
ted to
like.
siderin Some gover
ict ho
how a a ride, but
n
w
g
m
p
a
m
l
e
l
l
l
a
n
l
o
u
cing a
t agen
by i t s e
f these
ch acc
• H
ci
lf
li
e
factor
ow ma
s inter a peak G-f mit on the es ( TÜV in leration
ny G’s
o
a
m
G
rc
ct and
• Th
combi e number i aximum G- ermany
e rate
s
f
n
o
m
e
rc
eaning
at onc
of ons
e:
less. T e that
et
• Th
oleran
e dura
ce
tion o
f
e
x
posure
• Th
e phys
iology
and ag
• Th
e of th
e indi
e indiv
vidual
idual
ma; fo
’s tota
l weig
rce eq
ht
ua
and m
ass is t ls mass tim - If you rem
e
h
e
s acce
ei
sitting
leratio mber your
in the ndividual’s
Physic
n
.
weigh
same v
s 101,
t. This Aboard a t
• D
e
h
i
c
y
l
hrill r
e will
ifferen
ide, ac ou rememb
experi means that
ces in
e
ence d
t
c
body r
ifferen wo people w eleration is r that F =
eacts t the distribu
t amo
t
i
tion o
o G-fo
h
t
h
e G-va
d
iff
unts o
f weig
• Th
rces: t
lue
f force erent body
ht (th
all vs.
e axis
weigh
.
e bod
s
h
o
o
r
r
d
t
t
,
y
s,
irectio
Force]
thin v
shape
no
s. fat,
A
where ) change th
wearin 90º change f the G-for
e
the we
ce: Gx
g a he
ight is way an ind
, Gy o
lmet a in axis mak
about
ividua
l
ocated
es a hu
nd
r
Gz (ac
l
, etc.
ge diff Gz [Illustra
celerat a six-point
erence
tion 7
aviatio
ions in
:
i
n the
The Th
n harn
the he
ab
e
ad-tofoot ax ss, aerospac ility to tole ree Axis of
rate.
Ge engi
is) sin
F
neers
ce the
are mo or a pilot,
se can
s
cause
red-ou t concerned
t or bl
ack-ou
t.

Source
: Steve

Pruitt,
Ride

THRILL THERAPY ™ - BRC

Safety
Test

Engine
ers, Se
al Beac
h, Califo
rnia, (5
62)

493-01
58, ste
vep@d
tsweb.c
om

10

(An unconscious pilot is never considered a good thing in aviation.) Thrill ride
engineers and automotive engineers, who must design one-size-fits-all restraints,
must be just as concerned about Gx and Gy, in order to prevent whiplash and
collisions between the guest’s body (usually the head) and the vehicle or the
restraint system. Here is an example of how the axis of the G-force makes a critical difference: Negative Gz (foot-to-head) accelerations can cause black-out and
momentary unconsciousness in values as low as negative 3 Gz held for as little
as 3 seconds. On the other hand, astronauts aboard the space shuttle tolerate 3
Gx (front to back) for between 6.5 and 8 minutes during their launch without
passing out.
We could go on citing additional complications, but the picture is already clear:
There are so many critical variables that rating the physiological stress of a given
thrill ride is a very complex proposition. Coming up with a single universally
accepted technical method that reliably rates all ride types for all guest-types is
a great idea, but it may prove to be somewhere between extremely difficult and
impossible. The industry should try. Until then, we must use the tools we have,
plus common sense and a passion for safety.

Common Peak G’s
Wooden Coasters – 2 to 3 G’s sustained for less than a second
Steel Coasters - 4 G’s sustained for less than a second
Human Sneeze – 3 to 4 G’s sustained for about 0.6 seconds
Vigorously shaking your head from side to side - 5 G’s sustained for 1.5 seconds
Space Shuttle Launch – At or just under 3 G’s sustained for 6.5 to 8 minutes
30 mph vehicle crash into barrier - 33 G’s sustained for 0.1 seconds
Air Force Fighter in Combat - 9 G’s sustained for a few seconds

The Future
of Thrill Therapy
Our team began this study of Thrill
Therapy to gain insights that would
help us better design the Thrill Therapy
experiences of the future.
We came away with six keys to the
future:
1. Park Responsibility – This is
kind of a no-brainer, but it must
be said first, before we can go on
to the other things. The primary
responsibility for park safety lies,
and should lie, with the parks
themselves. They have the greatest
stake in low-injury numbers.
That they take this seriously and
have been amazingly successful,
is attested to, again, by the public
record. 4 As designers we must never
take that excellent safety record for
granted. We’re sure all designers
would agree that there never was
and never will be an entertainment
effect worth compromising safety.
2. Rider Responsibility will become
a more high profile theme as the
most intense experiences begin to
edge into levels of intensity that are
not for everyone. Emphasis will be
on the responsibility of riders to
obey the safety rules, but also to
know their own personal limits.
In the future, our designs might
allow the prospective rider see
the action of the ride so they can
make an informed judgment as to
whether it is within their limits.
Traditional iron rides and flat
rides usually do a good job of this
because they are out in the open,
exposed to view. Meanwhile,
most dark rides remain hidden
within a building and we rely on
warning signs at the entrance
to help prospective riders make
a choice. As these rides become
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more physically active, we may
need to make their dynamic action
more visible to those considering
riding. CyberSpace Mountain, a
design-your-own roller coaster at
DisneyQuest, solved this problem
by putting an operating sample
pod outside of the building, in
full view, and also by providing
spectator windows to view the
actual simulator pods in motion.
Where this kind of direct visibility
is not possible, we may want to
offer views of the vehicle action
presented on video monitors in the
pre-load area.
Another solution may be a rating
system for rides, similar to the
way white-water rapids are rated.
This would not be a simple
process since the criteria is terribly
complex. Look for an industrywide rating system eventually, but
not anytime soon.
3. Respecting Human Physiological Limits requires us to identify the physiological limits of our
general audience and not exceed
them. This is a complex puzzle for
several reasons:

THRILL THERAPY ™ - BRC

This is complicated because the
physics are vastly more complex
than you’d expect and because
the safe limit will be different
for each individual guest. Our
commitment to serve broad
general audiences is a commitment
to include the top athlete in prime
shape and also the person in less
than perfect physical shape. Most
worrisome is the guy who doesn’t
know it yet, but he is probably on
the verge of a major heart attack or
stroke, which will happen within
the next 24 hours even if he stays
at home resting, but right now he
is climbing onto your thrill ride.
He isn’t safe on any ride or any
place – not even a park bench.
His pending medical crisis is
still invisible, so he doesn’t know

his own limits. So when you are
looking for a natural physiological
limit beyond which no theme
park should go, where do you
draw that line? If you draw it so as
to protect everyone, you draw it at
the park bench! (Incidentally, far
more people die each year while
sitting on park benches than while
riding roller coasters. The park
bench casualties are struck by out
of control automobiles, etc.)
Inevitably we must rely on our
guests to accept an appropriate level
of rider responsibility. Then we
must select an intensity level that
will keep the vast, vast majority of
our guests safe (we currently have a
great record) and then stay within
that limit. This has the obvious
implication that we shouldn’t open
new rides that exceed the limits. It
also has a less obvious implication of
closing older rides that have begun
exceeding the limits. Has anyone
out there ever been brutalized by
a once-smooth coaster that has
become rough in its old age?

U.S. Sen. John H. Glenn Jr., payload specialist, works with the Advanced Organic Separation (ADSEP)
experiment inside the Spacehab facility onboard Discovery. Sen. Glenn joined five astronauts and Japanese
payload specialist for the nine-day STS-95 mission in Earth orbit.

PHOTO - NASA

There have been plenty of studies
on this subject with respect to
high-performance military pilots
and astronauts who are in top
physical shape. In addition, the
automotive industry has endlessly
studied the effects of sudden stops
on auto-passengers – typically in a
30 mile per hour impact into a solid
barrier, generating a brief instant
of 30 or so G’s in the x axis. But
almost no studies have been done
with respect to the broad general
audiences found at theme parks, or
the much more chaotic and hard
to predict effects of lower G-forces
typically found in roller coasters.
The wonderful safety record
achieved by theme parks and roller
coaster manufacturers strongly
suggests that current designs are

well within the safe envelope of
human endurance. But as the
Roller Coaster Arms Race pushes
us toward that inevitable limit, our
industry will eventually need to
do some studies to determine just
where the safe limits are.
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4. Using Story can increase the illusion
of danger without increasing the
physical forces on the body. This
will become our most effective thrill
strategy as we approach the limits
of human physiology. Creators of
simulator experiences know this.
At most, a guest on a simulator
experiences only a little more than
1-G of sustained force, but the right
story can make the experience seem
far more physical and dangerous.
Consider the Transformers ride at
Universal Studios, Hollywood. The
apparent action and danger of the
ride is a lot more vigorous than the
actual. Much of this plays off of the
audience’s fear about what might(!)
happen next.
Currently story is underutilized in
creating the illusion of danger. Look
for it to become far more important.

“S W E E T E N E D
Everything is

by

RISK ”

6. Using the Healthy Stress Cycle. Now that we understand the therapeutic value
of thrills, we can use an understanding of stress cycle mechanics to make the
experience more therapeutic and thrilling, while at the same time making it
safer. For example:
•

The Alarm Response is triggered most strongly by a threat that has a
convincing illusion of danger, uses as many senses as possible and appears
suddenly, shortening the transition time between relaxation and alarm.
This validates and explains why so many thrill ride scenarios involve the
cliché phrase, “and then suddenly something goes terribly wrong.” Key
word: “suddenly.”

•

A good threat also leads immediately (without delay) to Fight/Flight –
the struggle for survival – plunging us into the ever-escalating danger
and action, so that the Alarm Response is re-triggered several times
during the ride.

•

The Resolution/Release should be as compact, quick and complete as
possible. To get the maximum physiological benefits, shorten the transition
time from the darkest moment to complete victory. After that, end the ride
as quickly as possible so your guest is still experiencing the peak of their
euphoric Thrill Therapy rush while they exit through your gift shop.

The Bottom Line
We have always known that thrills are fun. Now we know that Thrill Therapy is
healthy, safe recreation that gives our guests a natural high. By continually improving
our understanding of the Thrill Therapy process, we can design and deliver bigger,
better, safer and healthier fun.

-Alexander Smith

Of Death and Fear of Dying - 1863

5. Using Illusion can dramatically
increase the apparent danger
without increasing the real danger.
Up to now, “theming” for most
rides consisted of slapping the
logo of a popular super hero on
the lead car and naming the ride
accordingly. In the future, special
effects and theatrical illusions
will be used to create the illusion
of high levels of danger with
comparatively little actual vehicle
movement. Here, again, look
at “Transformers The Ride,” or
King Kong at Universal Studios
Hollywood or “Spiderman” at
Islands of Adventure Florida.
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Suggested follow-up:

Long Term Benefits of Thrill Therapy?
In the short term, Thrill Therapy relieves every day stress by forcing the patient
to complete all the steps of the healthy stress cycle. What about long term
benefits? No studies have been done, but here are some interesting theories
for future study:
We know that the more you work a muscle, the stronger it gets. Weightlifting
builds muscles, physical labor builds calluses, practicing the piano improves
piano playing, learning a second language makes a third language easier to
learn and working puzzles sharpens certain thinking skills. Could repeated
Thrill Therapy strengthen the body’s ability to tolerate stress?
Animal studies suggest that early exposure to consistent (predictable)
moderate stress can result in resilience later in life. In humans, could riding
roller coasters exercise and strengthen our stress-coping system? It seems like a
promising direction for research.
Researchers in Sweden have concluded that “cultural activity” can actually
prolong your life. At the Department of Social Medicine at the University
of Umea, Lars Bygren tracked 15,198 people over a ten year period and
discovered that the subjects who regularly attended movies, concerts, plays,
sports and other cultural events were half as likely to die during the study.
Bygren did not specifically mention if theme park attendance was on his list
of life-prolonging activities, but we suspect it fits and should be included
because of what Bygren said next. Bygren speculated that the studied
activities influence longevity because they generate strong emotions which
stimulate the immune system!
What else do Bygren’s cultural events have in common? They emotionally
complete the healthy stress cycle!

Elert, Glenn. “Acceleration.” The Physics
Hypertextbook ™ 1998-2000:http://hypertextbook.com/physics/mechanics/114.
shtml (viewed 31 August 2000)

O’Brien, Tim, and Natasha Emmons.
“CPSC Ride Accident Report: How Accurate?” Amusement Business No. 33 Vol. 112.
14 August 2000:1

Exton-Smith AN. “Functional consequences of aging: Clinical manifestations.”
Care of the Elderly: Meeting the Challenge
of Dependency. London: Academic Press
1977

Perry, Bruce D. MD PhD. “Violence and
Childhood: How Persisting Fear Can Alter
the Developing Child’s Brain.” Houston:
The ChildTrauma Academy. Web Version Draft of “The Neurodevelopmental
Impact of Violence in Childhood.” www.
bcm.tmc.edu/cta/Vio_child.htm (viewed
12 September 2000)

Federal Aviation Administration. Department of Transportation. “A Hazard in
Aerobatics: Effects of G-Forces on Pilots.”
28 February 1984: http://avstop.com/
AC/AC91-61.html (viewed 1 September
2000)
Gerlin, Andrea. “Health care’s deadly
secret: Accidents routinely happen.”
Philadelphia Inquirer. 12 September
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Graybiel, Ashton et al. “Experiment
M131. Human Vestibular Function.”
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Since thrill rides certainly stimulate strong emotions, we hereby postulate that
a similar study comparing thrill ride participants with non-participants might
show that Thrill Therapy prolongs life expectancy. Would anyone out there like to
sponsor the study? If so, please give us a call.
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