Things We Once Believed:
A Reflection on the
Evolution of Fatigue
Management
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Fatigue has been a problem since the advent of the
Industrial age
. Because: competition, technological advances, and

transportation improvements have seriously
challenged our basic physiology

However, we have denied these challenges for
decades
- But, science has revealed the folly of our macho

attitudes and replaced it with a focus on evidence -
based, fully -integrated fatigue management

Todayos talk will trVEHAEWE he
ONCE BELIEVEDI0o WHAT WE NOW MUST DO

Coastal
Performance
Consulting



/ .

Where It AllIBegamn
The 3 most dangerous Because personal
words in Science, experiences, personal
Medicine, and as it opinions, personal
turns out, Fatigue beliefs, etc . are not
Management are: based on data!

In My Experience

And I yol donpot €hi nk K
at some things we (i.e. EVERYBODY, like ALMOST
WITHOUT EXCEPTION) once believed
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A Sample of Widespread
Beliefs We Once Held

I belie\/e!
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The Sun/Revoives ArountnEarth

- This theory, dates back to at least 600 B.C. and
was widely held to be true for 1500 years

-t os | n part pased on |HHiolsl
elmal o g e e gp et teee e
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Diseaseds Gaused ByBad Alr

Cholera , Black Death, & other diseases were long
t hought to be due to poil s

Lt 6s obviouslty true pecatu
sanitation, disease, and death often go
together é
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- Heallth is aunction of thé 4 Huwmo

- Since 200 AD, 4 humors (black bile, yellow bile,
ohlegm, and blood) were thought to determine
nealth

t 0s true b elodisdrawnmi e glass
container & left for an  hour, the 4 different color
layers canbe s e e n/

~z~° Yellow bile o‘?;.
Fire
Black Bile
Earth
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Smoking 1S(GadddoroY.ou

In Europe smoking began 1 n the 160!
physicians believed it was an  effective medicine

Obviously true because a French physician cured
a pati ent 0 stoldaecaon opoultices & h
nicotine can be relaxing

According to a recent Na

VIORE DOCPORS SMOKL CAMELS
[HAN ANY OTHER CIGARETTE _,,
19050
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Cogcaineds &\WWonhdeér/boug

~Came | nto ¢l rnitecal Use | n
praised by great minds in medical history, such
as Freud and the surgeon William Halsted

L |
depression, fatigue, and headaches as well é
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Sleepds: &\Waste offeme

For centuries people thought the brain simply shut
down during sl eep, so I tos I

With the dawn of the industrial age, sleep was

consi dered a waste ob¥Sleepisane .
absurdity, & abadhabit , 6 Ben Fr aupkl i n
sluggard and waste not life; in the grave will be

sleeping enough !0

Sleep I's obviously i1rrelevar

productive wWhil e vyouore snoc
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But Now We Know The
Truth!
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/Earth s NOT the(Centen/of the dmvers

The Geocentric theory was disproven by
Copernicus in 1543. In FACT, the Earth and lots
of other planets revolve around the Sun!
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DiseasedS\WO T Gausdry Bad Air

The obad airoé theor ythewas
1800s. In FACT, germs, viruses, and other factors

cause disease!

The Germ Theory of Disease

Pasteur’s work showed microbes are in the air, can
spoil food, and cause animal diseases
Joseph Lister (1860s)

o used a chemical disinfectant to prevent surgical
wound infections.

Robert Koch (1876)

o provided proof that a bacterium causes
anthrax
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Heallth is NOT afunciomn of/the A Humo

- Thi s 1 dea was di tFAGIedalthiisml ¢
function of many microscopic factors as well as the
proper mechanistic functioning of numerous body
parts and internal systems!
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Smoking iIs NOT Good For You

The belief that smoking is good was dumped In
t he 19 6RAQTE evidende proves that

cigarette smoking causes lung cancer & other
health -related problems

BEPORT OF THE ADVISORY COMMITTES

TO THE SLEGEON RN RN
OF THE PLEBLIC TTEALTH SERNM O
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Cocaine 4S\NOT: &\\Mofrder Drug

- The wonder -drug concept was dumped in the
ear |l y 1 9FAOTpcecaine creates
numerous unfortunate effects (i.e., heart attack,
stroke, seizure, kidney failure)

THE TRUN\H ABOUT

)tocAINE
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Sleep 4S\NO Tz a\Maste of/time

We di sregar dedoft hmeowndeéea
1 9 5 0 0 BACT, sciente has shown sleep to be an
active physiological process that is important for

health, safety, mood, and cognition
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How Does All of This
Relate to Fatigue

Management?
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The Sdalenceodftthe\Viatter

WeOnceBeleved (i n the early 1900
a function of hours worked and hours of rest between
work

- Wor king day vs ni gdifegrencei dndot n
. Crossing time zones wasnot a

. Only the number of hours on  duty was important!

We Now Realize ( begi nni ng i) ftiguerigkis9 ¢
a matter of sleep quality , the circadian times of work

and sleep , and the length of continuous wakefulness

- None of these are effectively managed by duty -time
limits!
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We Also Now Realize

People cannot train themselves to need less sleep
| t ndtseasy to tell when fatigue starts to impact

y

/

performance

Once sl eepi nes simpossible woifocte nt |,
alertness

Prior experience with sleeploss d o e s mdke it less of
a problem

Training under the influence of fatigue @ d 0 e s make it
easier to perform under the influence of fatigue

Rest/relaxation and sleep are  not equivalent
Alcoholis nota good o0sl eep medi cat
Stimulants cannot replace the need for sleep
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Shall Set You

FREE




The Three Factors of Fatigue

Fatigue Is physiologically based on:
A Acute sleep loss and sleep debt
A Continuous hours of wakefulness
A Circadian factors

In scientific terms, these are called the
homeostatic and circadian components of
sleep/wake regulation

The effects of these factors cannot be
overcome by money, motivation,
professionalism, training, or anything else!
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Factor I: Sleeploss

The average adult needs 7 hours of restful sleep
every 24 hours in order to be fully alert

Some are affected more by sleep loss than others

Despite individual differences in sleep needs, less
than 5 hours of sleep iIs a universal safety hazard

Research has proven that people cannot
overcome sleep restriction by repeatedly exposing
themselves to insufficient sleep

In addition, it is now clear that chronic sleep
restriction poses serious recovery problems
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The Pricen 0f BledRestriction

Vigilance Task Performance

3 Hours Sleep
- 5 Hours Sleep
- 7 Hours Sleep
- 9 Hours Sleep
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Johnson ML et al. (2004). Modulating the homeostatic process to predict performance during chronic
sleep restriction. Aviation, Space and Environmental Medicine, 75(3 Suppl):A141-6.




Eactor 1I: Hours of Wakefulhess

Individuals can tolerate about 16 continuous
hours of continuous wakefulness before serious
decrements begin to occur

Research suggests that 12 -hour work periods
should be considered the |
on duty, 60 b tinteawaked thatcoemdsl | vy

More than 17 hours awake has been associated
with the same types of performance
decrements observed with alcohol intoxication!

Coastal
Performance
Consulting



Fatiguenss/Atooholintaxigation
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Dawson and Reid (1999). Fatigue, alcohol and performance impairment, Nature, 17;388(6639):235. Coastal -
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" Factor 11I: Circadiam rhytHms

The body has numerous internal functions that
operate on a 24 -hour schedule

Alertness is particularly low between 0200 and 0600
(although often even later)

Attention lapses, flight -control deviations, and
maintenance errors are more frequent and severe
when duty overlaps the subjective nighttimes of
personnel

Vigilance can degrade up to 500% at nighttime as
compared to daytime

A NASA simulator study found micro -sleeps in 9 of
14 subjects during the last part of 6  -h night flights

AMTOs have not been the foc
there is no doubt they suffer similar effects! el 4o

Performance
Consulting




Alertness/Problems: at Night
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Time of Day

Moore-Ede, MC. (1993) The twenty-four hour society: Understanding human limits in a world that never Coastal
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The Bottom Line
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Sleep loss
_|_

Long Duty Hours
_|_

Circadian Low Points
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Fatigue Matters!!

Fatigue is a threat to pilot performance , but it plays
a role in maintenance errors too!

Aviation maintenance  errors have been blamed

for:

- 15% of major mishaps from 1982 to 1991 (costing 1400 lives )
. 50% of flight delays (costing airlines $10,000/hour )

- 20-30% of in-flight shutdowns ( at a cost of
$500,000/shutdown )

- 50% of flight cancellations due to engine problems (at a
cost of $ 50,000/cancellation )

Obviously, fatigue risk management is
important for EVERYONE in the aviation system!
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There Are Proven Tools to
Effectively Manage

Fatigue




