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A RiskA Risk--based Approach to based Approach to 
Fatigue Management Fatigue Management ––

a pathway to complying with OH&S a pathway to complying with OH&S 
legislationlegislation



Seminar Overview

1. OH&S Legislative framework
2. Defining fatigue in operational settings
3. Causes and consequences of fatigue
4. Risk-based fatigue management
5. FAID® fatigue assessment software
6. Aviation Case Study



Legislative Framework
• OHS&W legislation sets out a general duty of care for 

employers to provide and maintain a safe and healthy 
work place. Legislation in all states and territories 
follows this formulation with the duty of care qualified 
by an expression such as "so far as is practicable".

• Modern OHS&W law is described as performance-
based, highlighting the achievement of safety outcomes 
rather than defining in great detail the way in which the 
outcome is to be achieved.



Legislative Framework

• Risk-based Fatigue Management is 
designed within this framework to enable 
flexibility and innovation in managing 
workplace hazards pertaining to hours-of-
work.



What is fatigue?What is fatigue?
•• Fatigue is a Fatigue is a state of impairmentstate of impairment that can that can 

trigger undesirable safety outcomestrigger undesirable safety outcomes

•• Fatigue can be experienced as having Fatigue can be experienced as having 
physicalphysical/muscular effects and/or /muscular effects and/or 
mentalmental/psychological effects/psychological effects

•• Fatigue can be contributed to by both Fatigue can be contributed to by both 
work & nonwork & non--work factors; particularly work factors; particularly 
those factors that reduce opportunity those factors that reduce opportunity 
for, or achievement of, for, or achievement of, recovery sleeprecovery sleep



What is fatigue?What is fatigue?

•• Fatigue can be Fatigue can be acuteacute and accumulate and accumulate 
after a short period on a demanding after a short period on a demanding 
tasktask

•• AAcute fatigue can be managed cute fatigue can be managed 
operationally by using breaks within a operationally by using breaks within a 
shift (with appropriate regularity and shift (with appropriate regularity and 
length to also allow personal needs to length to also allow personal needs to 
be met)be met)



What is fatigue?What is fatigue?
•• Fatigue can be Fatigue can be chronicchronic -- not to be not to be 

confused with the medicallyconfused with the medically--defined defined 
Chronic Fatigue Syndrome Chronic Fatigue Syndrome -- and and 
accumulate over successive shiftsaccumulate over successive shifts

•• CChronic fatigue can be managed hronic fatigue can be managed 
operationally by ensuring that breaks operationally by ensuring that breaks 
between shifts allow adequate opportunity between shifts allow adequate opportunity 
for recovery sleep [note: employees have a for recovery sleep [note: employees have a 
complementary responsibility to use time complementary responsibility to use time 
off to ensure they achieve adequate off to ensure they achieve adequate 
recovery sleep]recovery sleep]



Causes of fatigueCauses of fatigue
•• WorkWork--related factors include:related factors include:

–– Inadequate sleep opportunity between shiftsInadequate sleep opportunity between shifts
[note: especially critical for night and early [note: especially critical for night and early 
morning shifts, and blocks of them] morning shifts, and blocks of them] 

–– Inadequate rest opportunity within shiftsInadequate rest opportunity within shifts
[note: the requirement for breaks is dependent on [note: the requirement for breaks is dependent on 
the specific task demands, environmental the specific task demands, environmental 
conditions, experience of employee, etc.]conditions, experience of employee, etc.]
[note: more breaks and longer breaks are not [note: more breaks and longer breaks are not 
necessarily the ideal for maintaining certain tasks]necessarily the ideal for maintaining certain tasks]

–– WorkWork--related stressorsrelated stressors that might impact on that might impact on 
employeesemployees’’ ability to otherwise maintain awareness ability to otherwise maintain awareness 
of procedures, threats, etc.of procedures, threats, etc.



Causes of fatigueCauses of fatigue
•• NonNon--work factors include:work factors include:

–– Commute time/distance and conditionsCommute time/distance and conditions
–– Sleep or other medical disordersSleep or other medical disorders (or medications) (or medications) 

that impact on sleep or alertnessthat impact on sleep or alertness
[note: this could include jet[note: this could include jet--lag symptoms, which lag symptoms, which 
could be workcould be work-- or nonor non--workwork--related]related]

–– Nutrition, hydration, and general fitnessNutrition, hydration, and general fitness
–– NonNon--work stressors work stressors that might impact on that might impact on 

employeesemployees’’ ability to otherwise maintain awareness ability to otherwise maintain awareness 
of procedures, threats, etc.of procedures, threats, etc.



•• Focus of attention can be narrowed/tunneledFocus of attention can be narrowed/tunneled

•• Integration of information Integration of information -- even if routine in even if routine in 
nature nature -- can become degraded then stopped can become degraded then stopped 

•• The ability to selfThe ability to self--assess whether safety and/or assess whether safety and/or 
productivity can be maintained is impairedproductivity can be maintained is impaired

Fully 
rested

Highly 
fatigued

Mood↓ Communication↓ Speed↓ Accuracy↓ Micro-sleeps↑

Consequences of fatigueConsequences of fatigue



RiskRisk--based based 
Fatigue ManagementFatigue Management

•• The management of fatigue in a way The management of fatigue in a way 
that is appropriate for: that is appropriate for: 
–– the level and pattern of risk exposure the level and pattern of risk exposure 
–– the nature of the operationthe nature of the operation
in order to mitigate unacceptable in order to mitigate unacceptable 
effects of fatigue on the safety and effects of fatigue on the safety and 
productivity of the operationproductivity of the operation



RiskRisk--based based 
Fatigue ManagementFatigue Management

•• As generally applied in Australia: As generally applied in Australia: 
A scientificallyA scientifically--based, databased, data--driven, driven, 
flexible alternative to prescriptive flexible alternative to prescriptive 
hours of work regulation and forms hours of work regulation and forms 
part of an organisations Safety part of an organisations Safety 
Management SystemManagement System



FRM: As previously appliedFRM: As previously applied
•• Modular, poor integration of elements  Modular, poor integration of elements  



RiskRisk--based based integratedintegrated FRMFRM
•• Each element informs / adds to others  Each element informs / adds to others  
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Faid®Safe

12 modules focused on the 
development of primary, 

secondary and tertiary fatigue 
protection

Based on the rigorous processes 
of Risk Engineering



•• Hours of work diagnosticHours of work diagnostic using using 
FAIDFAID®®: to better understand the impact : to better understand the impact 
of hours of work on sleep opportunity, of hours of work on sleep opportunity, 
and also better understand the impacts and also better understand the impacts 
on hours of work because of seasonality, on hours of work because of seasonality, 
staffing levels, overtime, etc.staffing levels, overtime, etc.

•• Fatigue Hazard Analysis WorkshopsFatigue Hazard Analysis Workshops
using selected employees to map out using selected employees to map out 
tasks, key exposures, current tasks, key exposures, current 
countermeasures, and other available countermeasures, and other available 
countermeasures/solutionscountermeasures/solutions

FaidFaid®®SafeSafe: Example modules: Example modules



•• Assessment of current and possible Assessment of current and possible 
exposures and protections using exposures and protections using 
GRAIDGRAID®®: and insurance: and insurance--standard toolsstandard tools

•• Development or updating of relevant Development or updating of relevant 
policy and procedures related to fatigue, policy and procedures related to fatigue, 
fitness for duty and/or safety fitness for duty and/or safety 
managementmanagement

•• CoCo--development and/or implementation of development and/or implementation of 
training and education programs for training and education programs for 
employees and managers/supervisors in employees and managers/supervisors in 
conjunction with Humantra RTOconjunction with Humantra RTO

FaidFaid®®SafeSafe: Example modules: Example modules



Organisational Fatigue Risk GradingOrganisational Fatigue Risk Grading



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

•• Indicative fatigue is inferred from estimated Indicative fatigue is inferred from estimated 
sleep obtained. sleep obtained. 

•• These estimates are based on formulae These estimates are based on formulae 
developed by the Centre For Sleep Research at developed by the Centre For Sleep Research at 
the University of South Australia and published the University of South Australia and published 
in international peer review journals.in international peer review journals.



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

•• As they are based on a statistical analysis As 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, 
they only provide they only provide guidanceguidance on the on the 
fatigue of an individualfatigue of an individual



•• Standard fatigue represents fatigue scores up to Standard fatigue represents fatigue scores up to 
the maximum fatigue scores produced for a the maximum fatigue scores produced for a 
Monday to Friday 0900 to 1700hr standard work Monday to Friday 0900 to 1700hr standard work 
week; that is, a score of 40.week; that is, a score of 40.

•• Moderate fatigue scores would be for the same Moderate fatigue scores would be for the same 
work week, only work hours are from 2300 to work week, only work hours are from 2300 to 
0700hr. Result is a score of ~ 80.0700hr. Result is a score of ~ 80.

Levels of Work-Related Fatigue Scores



•• 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



•• 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.
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Indicative FAID® scores 

Airline pilots

5,  12h day shifts in a row

7, 8h night shifts in a row

Truck Drivers (worst-case)

2, 12h night shifts in a row

Monday – Friday Work Week



•• FAIDFAID®® should only be used as should only be used as oneone
tool within a Risktool within a Risk--based integrated based integrated 
Fatigue Risk Management ProgramFatigue Risk Management Program

•• Used by itself, FAIDUsed by itself, FAID®® is not a Fatigue is not a Fatigue 
Risk Management SystemRisk Management System



•• easyJet AirlineeasyJet Airline (Based in the UK)(Based in the UK)

•• >110 aircraft >60 destinations >16 Bases>110 aircraft >60 destinations >16 Bases

•• Substantial commitment to Fatigue SafetySubstantial commitment to Fatigue Safety

•• Have undertaken their own research on the Have undertaken their own research on the 
safety, performance, communication, safety, performance, communication, 
behavioural & leave impact of different behavioural & leave impact of different 
work/rest cycleswork/rest cycles

Case StudyCase Study



System Integrated Risk Assessment (SIRASystem Integrated Risk Assessment (SIRA©©))

Event, System Threats

HFMP©, Dynamic Auditing Process (DAP©)
Faid®Safe System, Risk based audit schedule

AQD, FDM (FOQA)

Risk classification/Event- Behavioural /System error source

Causal Analysis

MODE©
Mgt Decision Process

System Sensory Net

Output

Analysis
Design Intervention

Monitor system

AUDIT
Intervention Performance



Contact Details:

Len.Pearson@InterDynamics.com

www.faidsafe.com


