When are you too tired to be safe?
The development of a fatigue index tool

Andrew Kilner
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Report highlights Chicago
air traffic ontroller fatigue

Air traffic controllers at Chicago 0'Hare International
Airport have too little time off between shifts, according

to a federal audit released Thursday. The report by the

US Department of Transportation riticised the Federal
Aviation Administration for not acting sooner to alleviate
air traffic controller fatigue at three of the country’s busiest
airtraffic control facilities and recommended immediate
changes.

The audit showed most controllers at the three Chicago
ATC facilities have had fewer than 10 hours rest between
some shifts, progressively earlier start times on
consecutive shifts and increased overtime hours. “This type
of work schedule offers minimal opportunity for sleep
when the time required for commuting, eating and other
necessary daily activities is taken into account” the report
said.

The report stated that the FAA has failed to act on earlier
National Transportation Safety Board recommendations
on controller fatigue and that the agency “does not
consistently address human factors issues, such as fatique
and situational awareness” in incident investigations,

Source: Associated Press. #, nyurl.com/neesfg
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= Roske-Hofstrand (1995) observes that 21% of reported
incidents in the Aviation Safety Reporting System (ASRS)
mention factors related to fatigue.

= Gordon and Straussberger (2006) found that 85% of the
ATCOs interviewed considered fatigue as a factor leading to
low vigilance.

= Neri, Dinges, & Rosekind (1997) found that in attempting to
judge how sleepy an individual is, the worst person to ask is
that individual himself

= Air traffic expected to double until the year 2020
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» “Fatigue is often used as a synonym for drowsiness, sleepiness
and tiredness” - Akerstedt (2000)

» “Fatigue is the increasing difficulty to perform physical or mental
activities” - Baker et al (2003).

» Mental fatigue is a “syndrome whose symptoms include, amongst
other elements, subjective tiredness and a slowing of normal
cognitive function” — Rogers et al. (2000)




&

EUROCONTROL

Breaks

Workload

Cumulative
fatigue

Personality

o

Circadian

Causes of fatigue

Rotation

Recovery
time

Work

‘% Individual

Personal
characteristics



&

EUROCONTROL

Consequences of fatigue
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e First Step

Interviews with ATCOs at the EUROCOTROL Experimental Centre

= Assessment tool in the form of a structured interview checklist.
= Crossing of fatigue causes/factors with ATC

= Collation of above factors and integration into "preliminary"
assessment tool

= |terated tool that incorporates recommendations from controller
interviews.
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Same fatigue causes as found in the literature

Same countermeasures as those found in literature:
= Consumption of caffeine
= Nicotine
= Social interaction
= Napping
» Breaks
= Bright light
= Cold water to the face
= Reading / watching TV
= Walking around / practice sports
= Eat
= Getting some fresh air

It is not possible to identify who is tired until they firstly doze off
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Validate deployment method

» Availability to use the tool — daily / twice a day / every break
= Excel sheet vs. paper and its practicality
* Presentation of results and countermeasure

Analyze the scales
= Workload

= Stress
» Sleep quality (at home & when napping)

*Athis Mons — ANSP that controls 1/5 of French Airspace
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Athis Mons Results

= Use of naps and reported an improvement in awareness after.
= Resistance to give up break time

= Doubts about the usefulness of a fatigue assessment tool

= Need for a very easy and quick to use tool

= Shorter scale

» Recommendations must be practical
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From the data collected the final tool must be:

= Simple
= Quick to use
= Short

The Fatigue Index Tool

= Pen and paper
= A five-point scale

= Colour coded




€

EUROCONTROL

Fatigue Index Tool - FIT

Three Components:
= Cumulative — Sleep debt, Quality of sleep, & Recovery after a set of shifts

=  Shift work fatigue — Time on shift, Time of day, & Workload
» Recovery — Breaks & naps

Fatigue = ((cumulative fatigue) + (shift work fatigue — breaks)) - naps.

Sleep quality FIT output
2 _ Good Alert

Neither alert nor sleepy
3 — Nor good or poor

_ Sleepy but no difficult remaining awake



l =
L 74 The components

EUROCONTROL

Cumulative

» Wakefulness has a closer fit than sleep debt — Van Dongen et al (2003).
= Quality of sleep as important as sleep quantity — 0,5 loading - Pilcher et al. (1997)

» Recovery — At least 48h or maintain the accumulation — Belenky et al. (2003)

Shift work

» Time on duty — 0.14 increase per hour — McGuffog et al. (2004)
» Time of day — Circadian impact - sinusoid function — “0.74sin(hour of day)” — Spencer et al. (2006)

» Workload — High workload for 120min or more = 0.72 increase per hour Rodgers et al. (2000)

Recovery

» Breaks — 0.52 reduction per hour — limited to 30min - Neri et al. (2002) & Gillberg et al. (2003

» Naps — 50% reduction on shift and hours on cumulative fatigue — Della Rocco et al. (2000)



Cumulative co

Day Hours of eep Basdline Difference Score
EUROCONTIROT ’\5\
1 7 8h10 ;}M 1
2 13 16h19 ( >10h ) 2
Remember to add
3 17 24h28 >18h 3 .
up your nap time
4 ( 21 )4— 32h38 >22h 4 to your total of
2 hours slept.
5 40h48 >30h 5 T
=
6 48h57 >30h 5 %4
7 57h07 >30h 5
8 65h16 >30h 5

Shift work component Final score = 3,88

Cumulative score 12h
! 2,50 2,67 2,72 T
15 3,00 3,17 3,22
2 3,20 3,50 3,67 3,72 For every 2 breaks (30min
25 or more) reduce a point in
Night Shift 3 your fatigue rating.
18h00 to 22h00 3"15 One point = one color
45
5
Cumulative score 2h 4h 6h gh 10h 12h In high workload add
1 one point per 2 hours.
15
: e
After napping 25 Aert
Neither alert nor sleepy
35
4 2,19 2,40 2,60 2,75 2,84 2,86
45 244 2,65 2,85 3,00 3,09 311

5 2,69 2,90 3,10 3,25 3,34 3,36
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Recommendations

- : : : : : :
mocon@llmul ative fatigue - The only way to counteract cumulative fatigue is to increase the
guantity and/or quality of sleep
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Developing a fatigue index for ATM
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Stitftfatigue — Represents the increase in fatigue during your shift and can be fought in several ways
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Developing a fatigue index for ATM
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Tool use

» Awareness of own
level of fatigue

» Awareness of fatigue
levels in team

» Awareness of a
fatigue problem



Questions?

Comments?



