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Disclosures

• Employed Air NZ

• Employed University of Otago

• Consult to various airlines

• Consult to FRMSc. No financial stake in 

any company or any fatigue model

• Travel – Air New Zealand, Delta Airlines

• Significant bias…
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FRMS Elements – ICAO Implementation Guide

1. FRMS policy and documentation

2. Fatigue risk management processes

Identify fatigue hazards

- Reactive, Proactive, Predictive

Assess fatigue risks

Interventions to control fatigue risks

3. FRMS safety assurance processes

including measures of effectiveness

4. FRMS promotion processes – training, education





Fatigue Reporting

The tricky part



What’s required for a report?

• Knowledge of how/whether to report

• A means – paper vs electronic; availability

• Ease – too much info can be bad

• Meaningful info – too little can be bad, so 

can too much

• A mechanism – ASR/MOR/separate



*Willingness to report

• Trust – consequences, jeopardy, 
confidentiality, purpose of collection

• Motivation – action, communication

= “effective reporting culture”

• Fatigue observed
vs Duty not completed due fatigue
vs Incident occurred with fatigue



“If your crews are 

intimidated by 

reporting fatigue, 

then you don’t 

have an FRMS”

30 Aug 2011



One example

Simple

Roster attached

To Ops integrity first

De-identified if requested

To managers for early 

action

FSAG review trends 

monthly



• 2 slides showing top 

and bottom of form





Another example







ASR-F Fields 

Duty and Rest Details

Fatigue Contributors

Fatigue Indicators

Fatigue Index
(industry accepted Samn-Perelli Scale)

Identifier Block



ASR-F Fields

Sleep & Activity Log

Symptoms and Consequences

Other Factors



*Fatigue report handling

• Simple form 

• Anonymity – important in early stages

• Roster info; info for database

• Manager response

• Look collectively more than individually

• Non-punitive

• Not FSAG role to “rule out” fatigue

• Large op – choose fields with care

• “Play the ball and not the player”



Role of the FSAG



FRMS Elements – ICAO Implementation Guide

1. FRMS policy and documentation

2. Fatigue risk management processes

Identify fatigue hazards

- Reactive, Proactive, Predictive

Assess fatigue risks

Interventions to control fatigue risks

3. FRMS safety assurance processes

including measures of effectiveness

4. FRMS promotion processes – training, education



Roles of FSAG (ICAO):

• develop and maintain the FRMS 

documentation;

• manage the FRM processes (Ch 4);

• contribute to the FRMS safety assurance

processes (Ch 5); 

• be responsible for the FRMS promotion

processes (Ch 6).



Roles of FSAG (ICAO):

• develop and maintain the FRMS 

documentation;

• manage the FRM processes (Ch 4);

• contribute to the FRMS safety assurance

processes (Ch 5); 

• be responsible for the FRMS promotion

processes (Ch 6).

i.e. manage hazards, check 

performance, communicate



Manage Fatigue Hazards

Check Performance

Communicate



Composition of FSAG:

• should reflect the shared responsibility 

of individuals and management… 

• including representatives of all 

stakeholder groups (management, 

scheduling staff, and crewmember 

representatives) and other individuals… 

• ensure that it has appropriate access to 

scientific and medical expertise.



Composition of Air NZ CASG:

• Pilots – 4

• Pilot management – 3

• Cabin Crew – 4

• Cabin crew management – 3

• Rostering – 1

• Medical – 1 (Chair)

• Scientific – 1 + 1

• Safety – 1

Monthly meeting



Manage Fatigue Hazards

Hazard ID - Reactive
- Proactive
- Predictive

Risk Assessment

Risk Control and Mitigation



Reactive Hazard ID

Fatigue Reporting

Simple

Roster attached

To Ops integrity first

De-identified if requested

To managers for early 

action

FSAG review trends 

monthly



Top of Descent Survey

Last descent of day

Self rated fatigue

>9000 responses

Proactive Hazard ID



Input screen
 

Automated 

TOD Study

Input 

Screen

B777-200

Proactive



Automated ToD study:  Samn-Perelli scores
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Short<Long (p<0.001) 4629 ratings (50% of flights, 38% of pilots)

Powell DMC, Spencer MB, Petrie KJ    Automated Collection of Fatigue Ratings at the Top

of Descent: A Practical Commercial Airline Tool Aviat Space Envir Med  Nov 2011 (in press)



Predictive – biomathematical models
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Risk assessment – scientific studies

• Typically 20-30 pilots over six weeks

• Studies conducted without an 

experimenter on board

– crews are briefed prior to the first 

departure

• Participants wear a wrist actigraph 

throughout the study

– provides an indication of the timing of 

their sleep periods

• In-flight information obtained using a 

Palm Pilot computer

– subjective assessments of fatigue, 

sleepiness and mood

– a choice reaction time test



Risk assessment - scientific studies

Subjective fatigue
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Christchurch-Brisbane-Christchurch      2-pilot overnight



Control and mitigation

• AKL-LAX-AKL:  Extra pilot for 1-night

• TPE-BNE-AKL:  Slip crew

• CHC-BNE-CHC:  Layover

• AKL-IUE-AKL:  Extra Captain

• AKL-PPT-AKL:  Re-timed service

• NRT-CHC-AKL:  Fresh crew

• Many:  No change



Check Performance

FRMS Assurance



Surveys



Communicate

FRMS Documentation

FRMS Promotion



*Key Points

• Balanced group membership

• Collaborative - Trust

• Opportunity to de-identify

• Not every report is an investigation

• Use science to set you free from disputes

• It can be done



**
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