


Predictions Are Based on Prior Measurem ents.

Fatigue can be measured in multiple ways.

Subjective Alertness Scales Psychomotor Vigilance Task (PVT)

Karolinska Sleepiness Scale
(KSS)

Samn Perelli Fatigue Scale
Extremely alert
Fully alert, wide awake
Very alert

Neither alert nor sleepy A little tired _
Some signs of sleepiness Moderately tired

6 [Bxemelytred

7 Exhausted
m Very sleepy - % MakeAGIF.com
m Extremely sleepy
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Sleep Loss Drives Fatigue.

KSS and PVT are both good at tracking fatigue.

Effects of Sleep Restriction and Total Sleep Deprivation on Alertness
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Sleep Loss Drives Fatigue.

Not all sleep opportunities are equal.

Prior Sleep Wake Model Circadian Effects on Ability to Sleep

'* ‘6’ Hard to fall
& = = asleep
4 0 A

0
XV
Wake-up Start of Shift End-of-shift Circadian Nap _‘_
| I wake drive window SLEEP an

*+  Mostsleepy

* Lowest body temperature
Least functional

*  Fatigue-related error most likely

SLEEP m: l \6/ x Circadian low
X4 ] S J*

Sleep in prior 24 hours [X]
I_‘
I'Sleep in prior 48 hours [Y]

Hard to stay

] asleep
Time awake [£]
| 1 [ I [ | | | | | | |
noon 4 pm 8 pm midnight 4 am 8 am noon
Time of day
Dawson and McCulloch. "Managing fatigue: it's about sleep." Gander, et al. "Preparing safety cases for operating outside prescriptive
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Tim e of Day Affects Fatigue.

Performance will be worse during the night even when individuals are well-rested.

Study Design Results
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Jet Lag Affects Fatigue.

Performance will be worse when individuals experience circadian misalignment.

Study Design Results
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Kosmadopoulos, et al. "The efficacy of objective and subjective predictors of driving performance during sleep restriction and circadian misalignment."
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Predicting Fatigue

Things to consider:

'E'Tj Sleep will always be important.
I -@- Time of day affects sleep and performance capability.

/l\

@' Jet lag affects sleep and performance capabillity.



EASA Flight and Duty Tim e Lim itations and Rest Requirem ents

EASA regulations consider impact of sleep loss, time of day, and circadian misalignment.
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Different Perspectives on Fatigue Risk Managem ent

Scientific Perspective

What is possible?

Corporate Perspective Crew Member Perspective

What is

What is cost respectful?

effective?

What is responsible? What is practical.

Regulator Perspective
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EASA Key Perform ance Metrics

- EASANight Duty Types
- Top ofDescent
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SAFTE-FAST EASA Night Duty Types

|dentify flight duties that operate during one of three EASA Night Duty Types

Filter analysis results on the following EASA Night Duty Types:
« Type 1 - Flight time 0215 to 0444. Duty period starts at 0200 and ends at 0459.
« Type 2 - Flight time 0214 to 0544. Duty period starts at 0159 and ends at 0559.

« Type 3 - Flight time 0200 to 0545. Duty period starts at 0159 and ends at 0600. /\

Number of EASA Number of EASA Number of %\
Effectiveness Effectiveness Samn-Perelli Reservi Reservair 9% Below % Below 1 4 4
mum  Minimu KSS Maximul m Maximu m inimum Minimum Criterion Criterion Total FHA Total FH, Night Type 1 Night Type 2 Night Type 3
Name owner Modified Viewed + Viewed By Start Station Base Station (Crewing) (Critical (Critical {Critical (Crewin Critical) (Crewing) (Critical) (Crewing) (Critical) Duties Duties Duties

. Robert

751 v 07/08/2024 14:14  07/10/2024 14:27 Robert Mora CPH CPH 55.2 55.2 84 6.5 64.7 64.7 230 88.1 0 6
ora
Robert

331 Mora 07/08/2024 1418 07/08/2024 14:18 Robert Mora MMX MMX 79.3 79.3 6.6 5.2 82.8 82.8 1 1
Robert

M 07/08/2024 14:17  07/08/2024 14:17 Robert Mora CPH CPH 70.0 70.0 76 6.0 782 782 3 1
ora
Robert

796 M 07/08/2024 14:17  07/08/2024 14:17 Robert Mora KRN KRN 83.1 83.1 6.0 4.8 83.0 83.0 0 0
ora
Robert

Mora 07/08/2024 1416 07/08/2024 14:16 Robert Mora MPL MPL 61.1 61.1 8.2 0.4 066.8 66.8 2.7 3.2 2.1 9 7
_ Robert

775 M 07/08/2024 1415 07/08/2024 14:15 Robert Mora ZRH ZRH 69.5 69.5 77 6.0 77.2 7712 a5 06 2 2
ora
Robert

M 07/08/2024 14:14  07/08/2024 14:13 SDL SDL 726 726 74 5.8 754 754 2 2
ora
Robert

508 M 07/08/2024 14:14  07/08/2024 14:13 CDG CDG 778 718 6.8 54 80.8 80.8 0

ora
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SAFTE-FAST EASA Night Duty Types

|dentify flight duties that operate during one of three EASA Night Duty Types

Alertness levels during EASA Night Duty Types:

« Generate reports on Effectiveness during:
« Type 1 - Flight time 0215 to 0444. Duty period starts at 0200 and ends at 0459.
* Type 2 - Flight time 0214 to 0544. Duty period starts at 0159 and ends at 0559.
«  Type 3 - Flight time 0200 to 0545. Duty period starts at 0159 and ends at 0600.

Reports Dashboard ', Report View
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SAFTE-FAST EASA Night Duty Types

|dentify flight duties that operate during one of three EASA Night Duty Types

Alertness levels at Top of Descent (TOD) during EASA Night Duty Types:

* Insert TOD on flight duties, TOD is configurable XX minutes prior to landing:
* Alertness Level at TOD during Type 1 - Flight time 0215 to 0444. Duty period starts at 0200 and ends at 0459.
* Alertness Level at TOD during Type 2 - Flight time 0214 to 0544. Duty period starts at 0159 and ends at 0559.
« Alertness Level at TOD during Type 3 - Flight time 0200 to 0545. Duty period starts at 0159 and ends at 0600.

Reports Dashboard \ Report View
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SAFTE-FAST Circadian Swap Duties

|dentify the number of duty circadian swaps in a schedule period

Circadian Swaps are flagged if the following 3 condition occurs during schedule analysis:

1. Aduty will be defined as a Duty Circadian Swap if the end of the previous duty is labeled as a Late End
and the start of the next duty is labeled as an Early Start.

2. Or, if the start of the previous duty is labeled as an Early Start and the end of the next duty is labeled as
a Late End.

3. Also, the prior rest between the duties must be less than 36 hours.

The definitions of an Early Start and Late End is configurable: Start End Time Reference
Early Start 03.00%1 [07.00%] |Local ~
Late End 22.00 4| [03:00-%| |Local ~
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SAFTE-FAST Reporting

Default & Custom Reports

Data Analytics Immediate Drill-down

Reports DaShboard Refresh All  Reports Library
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Connect with us

SAFTE-FAST

The Science of Performance at Work

saftefast.com

https://www.linkedin.com /com pany/safte-fast

&
in

© Copyright 2025 Institutes for Behavior Resources, Inc.



	Slide Number 1
	Predictions Are Based on Prior Measurements. 
	Sleep Loss Drives Fatigue.
	Sleep Loss Drives Fatigue.
	Time of Day Affects Fatigue.
	Jet Lag Affects Fatigue.
	Predicting Fatigue
	EASA Flight and Duty Time Limitations and Rest Requirements
	Different Perspectives on Fatigue Risk Management
	EASA Key Performance Metrics
	SAFTE-FAST   EASA Night Duty Types
	SAFTE-FAST   EASA Night Duty Types
	SAFTE-FAST   EASA Night Duty Types
	SAFTE-FAST   Circadian Swap Duties
	SAFTE-FAST Reporting
	Connect with us

