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 Assisting operators to build fatigue risk management

systems for 15 years

Scientific
background

What is fatigue?

“A physiological state of reduced
mental or physical performance
capability resulting from sleep loss
or extended wakefulness,
circadian phase, or workload
(mental and/or physical activity)
that can impair a crew member’s
alertness and ability to safely
operate … or perform safety
related duties.”
(ICAO, Annex 6, Part 1, 2011)

Alertness is determined by
three processes

1. Sleep / wake

2. Circadian rhythms

3. Sleep inertia

Alertness increases
with sleep and
decreases with
hours awake

Alertness varies
in a 24-hour rhythm

Alertness impacted
by temporary
grogginess upon
waking

Effects of fatigue on cognitive performance

Reduced
alertness
• Vigilance and
concentration
errors

Intentional

Procedural errors

non-compliance

Correct intention,
flawed execution;

• Effort avoidance
• Short cuts

• E.g. slips &
lapses*

Decision errors

• Perception of
risk, failure to
consider
options

*Slip: performing the correct action, but incorrectly
Lapse: failing to perform the correct action at all

Fatigue-related
maintenance errors…
‘Omissions during reassembly are the single most

common form of maintenance lapse … probably the
largest single type of human performance problem in most

hazardous technologies.’
(Reason, 1997, p.24)

Effects of fatigue on brain functions
Parietal lobe: integrates
sensory data. Calculations,
manipulation of objects

Parts of the brain responsible
for understanding the world
and the data around us start to
slow down – priority given to
the thalamus
Sleep loss results in
a reduction in
Prefrontal
cortices: Problem
glucose
reaching
solving,
the brain:
butmood,
somereasoning,
judgement, emotional
areas are affected
response, communication
more than others…

Thalamus:
Alertness

Occipital lobe: Visual
processing

Fatigue in the
maintenance
industry

Is fatigue an issue for the
maintenance industry?
Shift patterns

"I have been a lead mechanic for over 25
work scheduled for times when
years for the airlines. Have I ever worked
alertness
is naturally
tired when
I shouldn’t
have,low
or seen others
long
duties,
duties
who
worked
tiredextended
when they
shouldn’t
have?
Yes. Do other
mechanics,
and
multiple
consecutive
shiftsleads,
(e.g. 7/3/7/4;
management
EE/LL/NNknow
4 off)about it? Yes. Have
mistakes
been made due to fatigue? Yes….
Workforce
When errors are made, we catch them,
can-do, macho culture
and repair them, and press on with the
- We
skills
shortage
job.
don’t
document them. We simply
- them."
ageing—Anonymous
workforce – effects
of fatigue
fix
maintenance
technician
more pronounced
with age
Fatigue is ‘incentivised’

Source:
Preface to FAA DOT Report on
overtime used to fill staff shortages and
fatigue and maintenance (2011)

-

operational demands

The maintenance environment provides
opportunities to mitigate fatigue hazards









Work is self-paced
Opportunity to pause, switch tasks, trade speed for
accuracy, repeat steps as necessary
Tasks can be modified to reflect performance
Secondary inspections/checks can be added
Timing of tasks can be modified (e.g. most safety critical
tasks scheduled for times when fatigue will have least
impact)
Travel across time zones is a rarity

Source: Hobbs, A., Avers, K. and J. Hiles (2011) Fatigue Risk Management in
Aviation Maintenance: Current Best Practices and Potential Future
Countermeasures, FAA Office of Aerospace Medicine Washington, DC.

Formal v informal
countermeasures
 In addition to formal countermeasures (e.g. Hours of
Service limits, scheduling of safety-critical tasks to
avoid WOCL, checklists etc.), it is likely that a much
larger pool of informal countermeasures has evolved
over the years
 The challenge is to identify and document these
informal examples of FRM.

Fatigue Risk
Management– an
opportunity?

Prescriptive regulations for fatigue
Simplistic illusion of safety
management:
-

within the limits you are safe

-

outside the limits you are
unsafe.

EASA rules will require a more scientific approach to the management of fatigue, based
on analysis of data specific to the operator.

Fatigue Risk Management


A data-informed, risk management approach to fatigue



Processes for measuring, mitigating, managing fatigue risk



Based on scientific principles and knowledge, data collection and
analysis



Enables organisation to maintain an equivalent level of safety
whilst allowing greater operational flexibility.

Managing fatigue is a shared
responsibility
Organisation

Individual

Provide rosters that allow
adequate breaks for recovery
between shifts

Use these opportunities to obtain
adequate sleep between duties

Provide employees with
information and tools to enable
them to manage their personal
fatigue risk

Manage non-work activities so
they do not adversely affect
work performance

Treat seriously reports of fatigue
or contributors to fatigue
brought to their attention

Report operational or personal
factors that could increase
fatigue risk

Benefits of FRM


Reduces operational risk by mitigating against fatigue-related errors



Promotes workforce effectiveness, lifestyle sustainability and
improves staff retention



Provides management with the data to enable evidence-based
strategic decision making



Demonstrates the safety of operational practices that fall outside
what would conventionally be permitted



Enables significant growth to be managed safely

Fatigue Risk Management - past,
present and future

2011

2014

2016

Amendment
to Annex 6
SARPs FRMS

Changes to
FTL
regulations
– manage
fatigue risks

New EASA
FTL
regulations
came into
force

ICAO SARPs and
EASA FM
Development of
regulations for
ATC, rotary wing
ops, maintenance,
air taxi…

Summary


Fatigue has significant effects on a range of cognitive skills essential for
effective performance.



The maintenance industry is exposed to fatigue: shiftwork, skills shortages,
workforce profile, reliance on overtime.



Regulatory changes are likely to require maintenance operations to manage
fatigue more effectively in the future.



Features of the maintenance environment provide opportunities to mitigate
these fatigue hazards.



These should be captured and documented, together with the informal

strategies that have evolved over time.


FRM offers the potential to deliver benefits to the organisation, to the individual
and to the industry as a whole.

