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•• Estimates of workEstimates of work--related fatigue are related fatigue are 
based on statistical modelling of the based on statistical modelling of the 
amount of sleep likely to be obtained by amount of sleep likely to be obtained by 
individuals based on the time of day and individuals based on the time of day and 
duration of work and nonduration of work and non--work periods work periods 
over a 7 day period. over a 7 day period. 

•• Indicative fatigue is inferred from the Indicative fatigue is inferred from the 
estimate of sleep obtained. estimate of sleep obtained. 
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••The time of day of work & nonThe time of day of work & non--work periodswork periods
••The duration of work & nonThe duration of work & non--work periodswork periods
••Work history in the preceding seven daysWork history in the preceding seven days
••The biological limits on recovery sleepThe biological limits on recovery sleep
••All based on Duty Time or Hours of WorkAll based on Duty Time or Hours of Work

The Specific Determinants of The Specific Determinants of 
WorkWork--Related Fatigue are:Related Fatigue are:



FAIDFAID®® Scores are Scores are 
Indicators OnlyIndicators Only

•• FAIDFAID®® scores are indicators only of the scores are indicators only of the 
impact of sleep deprivationimpact of sleep deprivation

•• They are based on a statistical analysis They are based on a statistical analysis 
of research performed into fatigue levels of research performed into fatigue levels 
over a broad sample of our population, over a broad sample of our population, 
and only provide and only provide guidanceguidance on the fatigue on the fatigue 
of an individualof an individual



•• Monday to Friday 09:00 to 17:00Monday to Friday 09:00 to 17:00
–– 40 hour standard work week 40 hour standard work week 
–– FAIDFAID®® Score of 40.Score of 40.

•• Monday to Friday 23:00 to 07:00 Monday to Friday 23:00 to 07:00 
–– 40 hour work week40 hour work week
–– FAIDFAID®® Score of 80.Score of 80.

Levels of Work-Related Fatigue Scores



•• A recent study (1) indicated that scores between A recent study (1) indicated that scores between 8080 and and 
100 100 (that is, (that is, high fatiguehigh fatigue) are equivalent to the predicted ) are equivalent to the predicted 
level of worklevel of work--related fatigue achieved after 23related fatigue achieved after 23--24 hours 24 hours 
of continuous sleep deprivation (starting at 0800h). of continuous sleep deprivation (starting at 0800h). 

•• This result was observed when the sleep deprivation This result was observed when the sleep deprivation 
started at 0800h on a Monday, following a week working started at 0800h on a Monday, following a week working 
Monday to Friday 0900Monday to Friday 0900--1700h and with Saturday and 1700h and with Saturday and 
Sunday off. Sunday off. 

(1) Dawson, D. and Reid, K.  Fatigue, alcohol and performance im(1) Dawson, D. and Reid, K.  Fatigue, alcohol and performance impairment.  Nature July pairment.  Nature July 
1997, 388: 235.1997, 388: 235.



•• A FAIDA FAID®® score of 80 hasscore of 80 has been associated with been associated with 
performance impairment equivalent to that seen performance impairment equivalent to that seen 
at a blood alcohol concentration of 0.05% or at a blood alcohol concentration of 0.05% or 
greatergreater



40

60

80

100

120

140

What do Peak FAID® scores mean?

Commercial airline pilots

5x  12h day shifts in a row

7x 8h night shifts in a row

Truck Drivers & Mining

Train Drivers

2x 12h night shifts in a row

Monday – Friday Work Week



Rail Operations ResearchRail Operations Research
Simulator studies with locomotive engineers determined:Simulator studies with locomotive engineers determined:
•• FAIDFAID®® Scores 90Scores 90--100 100 -- a significant increase in errors a significant increase in errors 

and high risk behaviors due to fatigue: e.g., less critical and high risk behaviors due to fatigue: e.g., less critical 
planning, improper braking techniquesplanning, improper braking techniques

•• FAIDFAID®® Scores 100 & above Scores 100 & above -- likelihood of errors likelihood of errors 
occurring doubledoccurring doubled

Field observations of operating behaviors & analysis of Field observations of operating behaviors & analysis of 
blackblack--box data revealed:box data revealed:

•• Scores below 90 did not result significantly in increased Scores below 90 did not result significantly in increased 
errors or adverse behaviorserrors or adverse behaviors

•• FAIDFAID®® Scores over 90 Scores over 90 -- errors increased significantlyerrors increased significantly



•• Validation studies suggest that FAIDValidation studies suggest that FAID®® scores scores 
below 80 are broadly consistent with a safe below 80 are broadly consistent with a safe 
system of work and scores above a 100 are system of work and scores above a 100 are 
broadly consistent with an unsafe system of broadly consistent with an unsafe system of 
work. work. 

•• These scores have been independently These scores have been independently 
scrutinised and accepted as evidence by scrutinised and accepted as evidence by 
agencies including The Australian agencies including The Australian 
Transportation Safety Bureau (ATSB) and Transportation Safety Bureau (ATSB) and 
The Special Commission of Inquiry into the The Special Commission of Inquiry into the 
Waterfall Rail Accident near Sydney.Waterfall Rail Accident near Sydney.



Peak Fatigue Index vs. Duty Day 
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easyJet Project Experience:easyJet Project Experience:
•• Twenty crew rosters evaluated Twenty crew rosters evaluated 

across study timeframeacross study timeframe
•• Performance trends correlate Performance trends correlate 

with LOSA FTR  (Pearson with LOSA FTR  (Pearson 
correlation sign. @ 5% level) correlation sign. @ 5% level) 

•• FAIDFAID®® represents a useful tool represents a useful tool 
for predicting cumulative for predicting cumulative 
fatigue effectsfatigue effects



Performance Trends Performance Trends –– Failure to Failure to 
Respond (FTR)Respond (FTR)

•• Cumulative fatigue Cumulative fatigue 
effects on effects on 
performance performance 
throughout shift throughout shift 
pattern.pattern.

% Fail To Respond (unmitigated errors) vs. Duty 
Day
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•• Assessment of fatigueAssessment of fatigue--related hazards should be related hazards should be 
performed using risk assessment processes performed using risk assessment processes 
complying with risk assessment standards such complying with risk assessment standards such 
as the Zurich Hazard Analysis process.as the Zurich Hazard Analysis process.

•• Individuals and organisations must make their Individuals and organisations must make their 
own assessment of the maximum levels of own assessment of the maximum levels of 
fatigue that should be allowed for various types fatigue that should be allowed for various types 
of tasks. of tasks. 

•• Individual responsibility for the amount of sleep Individual responsibility for the amount of sleep 
obtained always overobtained always over--rides FAIDrides FAID®® estimates.estimates.











•• FAIDFAID®® is being used as one tool within is being used as one tool within 
the Riskthe Risk--based Fatigue Management based Fatigue Management 
ProgramProgram

•• Used by itself, FAIDUsed by itself, FAID®® is not a Riskis not a Risk--based based 
Fatigue Management ProgramFatigue Management Program



““ TOOL, NOT A RULE TOOL, NOT A RULE ””



SelfSelf--awareness of Fatigueawareness of Fatigue

•• It is possible to be impaired by It is possible to be impaired by 
fatigue and not be aware of the fatigue and not be aware of the 
degree of impairmentdegree of impairment

•• It is possible to feel fatigued but still It is possible to feel fatigued but still 
be capable of working safely & be capable of working safely & 
effectivelyeffectively



•• Once a thorough Once a thorough ‘‘inventoryinventory’’ of of 
exposures and existing exposures and existing 
controls/protections is done, most controls/protections is done, most 
organisations discover that:organisations discover that:

1.1. Many exposures are already Many exposures are already 
adequately addressed, adequately addressed, 

2.2. The areas requiring attention are The areas requiring attention are 
isolated and specific, and isolated and specific, and 

3.3. Managers, supervisors and Managers, supervisors and 
employees can develop costemployees can develop cost--
effective solutions given effective solutions given 
adequate resourcesadequate resources

It looks complex, but donIt looks complex, but don’’t panic!t panic!



•• Although appealing in their simplicity, Although appealing in their simplicity, 
prescriptive limits on maximum shift prescriptive limits on maximum shift 
lengths, minimum break times, lengths, minimum break times, 
minimum sleep, etc. fail to acknowledge minimum sleep, etc. fail to acknowledge 
variations in job demand and existing variations in job demand and existing 
coping strategiescoping strategies

•• Lower demand operations may Lower demand operations may 
therefore be unnecessarily restricted therefore be unnecessarily restricted 
while operations that have evolved while operations that have evolved 
effective coping lose competitive effective coping lose competitive 
advantageadvantage

A certain degree of complexity is A certain degree of complexity is 
needed because:needed because:



Fatigue Hazard Analysis
utilises the framework of:

AS / NZS 4360, 
CAN/CSA-Q850-1997, 

BS 6079-3:2000
and Zurich Hazard Analysis





Safety is the outcome of appropriately 
managed risks

Shared Responsibility of Shared Responsibility of 
Employee and EmployerEmployee and Employer

SAFETYEmployee Employer



Productivity + Quality of LifeProductivity + Quality of Life

Prescriptive Rules
Black & white 

for people
not willing or not able 

to implement 
a self - managed system

SAFE WORKPLACE

Productivity
•Throughput
•Resources deployed

Quality of Life
• Take - home pay
• Predictability
• Personal growth
• Values & beliefs alignment

Fatigue Risk Self - management
Disciplined people
Disciplined thoughts
Disciplined actions

=> Greater Flexibility & Responsibility








