ICAO  UNITING AVIATION

Fatigue Management
Developments for

Cabin crew \\\;m;/ /

Margo van den Berg

Research Fellow and PhD Candidate, Fatigue Management

Approaches Symposium
@— SLEEP/ WAKE RESEARCH CENTRE ni MASSEY 5-6 April 2016, Montréal, Canada
/' MOE TIKA~MOE PAI




ICAO  UNITING AVIATION

Overview

FRMS processes for Cabin crew

— based on Flight crew data

e Comparison of Cabin crew and Flight crew FRMS processes & Fatigue measures
— South African Airways ULR validation studies™
e JNB-JFK (16+ hours)
e JFK-JNB (15 hours)
— Focus groups with Cabin crew

Do fatigue mitigations & measures work for Cabin crew?

Future considerations

*Signal et al. Mitigating and monitoring flight crew fatigue on a westward ultra-long range flight. Aviation Space and Environmental Medicine. 2014; 85 (12): 1199-1208
*van den Berg et al. Monitoring and managing cabin crew sleep and fatigue during an ultra-long range trip. Aerospace Medicine and Human Performance. 2015;86(8):705-713


Presenter
Presentation Notes
Very few studies have monitored the fatigue of Cabin crew, or looked at FRMS processes specific to the needs of Cabin crew.

South African Airways undertook monitoring studies of Flight crew AND Cabin crew on their first ultra-long range route.

In addition, I conducted A focus group study with cabin crew, to gain a better understanding of fatigue factors at home  as well as at work.�
Today I will present some of the findings of these studies, to demonstrate what works for cabin crew, and also what improvements should be considered in the future.
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FRMS processes for Cabin & Flight crew

Cabin crew Flight crew

2 days (3 local nights) free of duty pre-trip v v

Scheduled in-flight rest in bunk 2 breaks between

. 2 breaks during cruise
meal services

In-flight napping Optional 40-min seat rest Controlled rest on flight deck,
on ULR sector both sectors

2-day layover \' '

3 days (4 local nights) free of duty post-trip v v

Fatigue management training \' v

Based on Flight crew data only
MONITORING: Sleep, sleepiness, fatigue, \' \'
performance + workload


Presenter
Presentation Notes
The mitigations and monitoring methods used, were similar for Cabin crew and Flight crew:
These included: 

2 days free of duty at home pre-trip, 

Scheduled in-flight rest in the bunk; which required increasing the number of cabin crew; and the importance of splitting the breaks was emphasized.

On the outbound ULR flight, cabin crew were also given the option to take an additional 40-min seat rest in the cabin.

All crew had a 2-day layover 

And 3 days free of duty at home post-trip for recovery

They also received fatigue training, which at present is entirely based on flight crew data. 

Sleep was monitored with actigraphy and diaries from 3 days pre-trip, throughout the trip and 5 days post-trip.
And at key operational times, crew rated their fatigue and sleepiness and completed  a 5-min PVT test.

Because previous research on Cabin crew fatigue suggests that workload is an important factor, cabin crew in this study were asked to rate their workload on the NASA task load index at the end of each flight.
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Data collection process

* To get 50 participants:
— 183 cabin crew approached; 79 Flight crew approached

e Started data collection:
— 106 cabin crew; 58 Flight crew

e Completed data collection:
— 81 Cabin crew; 58 Flight crew

e Useable data:
— 55 Cabin crew; 52 Flight crew


Presenter
Presentation Notes
The aim was to recruit at least 50 crewmembers in each validation study.

Compared to flight crew, MORE cabin crew needed to be approached to get sufficient data. 

Proportionally, fewer cabin crew agreed to participate, completed data collection and there was also more data loss compared to the flight crew.

At present, it is not clear why these differences occurred but it certainly warrants further investigation.



Pre-trip preparation

Pre-trip sleep Cabin crew Flight crew
Mean (range) Mean (range)

Total Sleep (hrs) day 1: 6.4 (2.1-9.5) 6.9 (4.1-9.7)

Total Sleep (hrs) day 2: 6.6 (3.3-9.4) 7.1 (3.8-9.9)

Total Sleep (hrs) 24 hrs before duty: 7.0 (4.2-10.4) 7.5 (3.7-10.0)



Presenter
Presentation Notes
As part of their fatigue training crewmembers were also explained about the benefits of pre-flight napping and a large proportion of crew followed this advice, although slightly fewer cabin crew took a pre-flight nap compared to flight crew.




Pre-trip preparation

Pre-trip sleep Cabin crew Flight crew
Mean (range) Mean (range)
Total Sleep (hrs) day 1: 6.4 (2.1-9.5) 6.9 (4.1-9.7)
Total Sleep (hrs) day 2: 6.6 (3.3-9.4) 7.1 (3.8-9.9)
Total Sleep (hrs) 24 hrs before duty: 7.0 (4.2-10.4) 7.5 (3.7-10.0)

e Pre-flight napping:

— 40% of Cabin crew;
54% of Flight crew


Presenter
Presentation Notes
As part of their fatigue training crewmembers were also explained about the benefits of pre-flight napping and a large proportion of crew followed this advice, although slightly fewer cabin crew took a pre-flight nap compared to flight crew.
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Pre-trip preparation

Pre-trip sleep Cabin crew Flight crew
Mean (range) Mean (range)
Total Sleep (hrs) day 1: 6.4 (2.1-9.5) 6.9 (4.1-9.7)
Total Sleep (hrs) day 2: 6.6 (3.3-9.4) 7.1 (3.8-9.9)
Total Sleep (hrs) 24 hrs before duty: 7.0 (4.2-10.4) 7.5 (3.7-10.0)
e Pre-flight napping: * Possible reasons (from focus groups):
— 40% of Cabin crew: — Competing time demands
54% of Flight crew e recovery vs commitments at home

— Demographic differences
e more domestic and childcare responsibilities


Presenter
Presentation Notes
There are a number of possible reasons for these differences in pre-trip sleep:

Results from the focus group study indicated that due to competing time demands at home, less time may be used for recovery in order to attend to domestic and other commitments. 

And compared to flight crew, a larger proportion of cabin crew is female who may have more domestic and childcare responsibilities,  which in turn could impact on their sleep at home. 
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In-flight sleep

e All Cabin crew tried to sleep in both breaks & slept in at least one break
— Outbound: 3.6 hrs (range 1.6-5.1 hrs); Inbound: 2.9 hrs (range 0.7-4.3 hrs)
— Large individual differences (similar to flight crew)
— Additional/optional 40-min seat rest (outbound only) used by 45% of Cabin crew
e Of these, 64% obtained some sleep
e Disturbance from passengers (focus groups)

e Cabin crew sleep less than Flight crew

— Less time available for sleep (due to meal services)
— rest facilities less conducive to sleep (noise, light, discomfort; focus groups)


Presenter
Presentation Notes
In-flight, all cabin crew attempted sleep during each scheduled break and they obtained sleep in at least one of their breaks. 
However, the amount varied widely between individuals, which was also seen among flight crew.

Almost half of the cabin crew also made use of the additional 40-min seat rest on the outbound flight, and of these,  64% obtained some sleep in the seat.
In the focus group study, cabin crew raised concerns about the seat being in Economy class, making it less conducive to sleep.

Overall, cabin crew obtained LESS sleep in-flight compared to flight crew. 

Some reasons for these differences are that:
Cabin crew have less time available for sleep, due to the requirement for ALL cabin crew to be awake for meal services.
Cabin crew rest facilities tend to be less rigorous than for flight crew.
In the focus group study, cabin crew highlighted factors such as noise, light and discomfort disturbing their in-flight sleep.
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Sleepiness ratings = 7 across outbound & inbound

Outbound

Inbound
50 50
— 401 ]
£ g Y
Cabin crew: £ = g
£ £
a L1
£ 204 £ 20
: :
© 101 I_\ ST
0 T 0 T T T
L
& & <0 @‘e’ & & < ci}&
& A @9‘\ "
< & Q
w &
OUTBOUND INBOUND
50+ So-
40 40 [ Primary crew

wmembers (%)
w
2

(S}

g
é 4
. \l]
Flight crew: §=
— L
T \.
X
. &
k'\ Q}\'b‘\\ &

=
(=]

o

—



Presenter
Presentation Notes
Cabin crews’ average sleepiness and fatigue ratings increased across the flight in a similar manner as that seen for flight crew. 

However, as these figures show, the percentage of crewmembers who had sleepiness ratings of 7 or above was overall higher among cabin crew when compared to flight crew.
And sleepiness ratings of 7 and above have been associated with the occurrence of micro-sleeps.
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Sleepiness ratings = 7 across outbound & inbound
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Presenter
Presentation Notes
Results from the focus group study suggest that this could be due to inadequate recovery from the previous trip or due to having issues with in-flight sleep for some individuals.
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Sleepiness ratings = 7 across outbound & inbound
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Presenter
Presentation Notes
In the focus group study, falling asleep during landing was also raised as a safety concern, as was falling asleep while driving home after the inbound flight.
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PVT performance
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Presenter
Presentation Notes
Cabin crew had a lot more PVT lapses at each test time when compared to flight crew.

This might be due to differences in work environments,  with cabin crew experiencing more distractions when completing the PVT compared to flight crew.
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PVT performance
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Presenter
Presentation Notes
In this study, the Cabin crew’s pre-flight PVT tests were excluded from analyses as it appeared that these were completed in a very unfavourable environment.
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PVT performance
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Presenter
Presentation Notes
There was additional data loss for the TOC and TOD tests, MORE so for cabin crew than for flight crew.
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PVT performance
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Presenter
Presentation Notes
But despite the greater loss of data, cabin crews’ change in PVT response speed showed a similar pattern as seen for Flight crew, although cabin crew were overall slower.
Performance on the outbound ULR flight was overall faster than on the shorter inbound flight. 
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Influence of workload on fatigue at TOD

>

Sleepiness

Fatigue

w

Duration of time awake
at TOD

At TOD

van den Berg et al. Greater subjective workload is associated with higher cabin crew fatigue on ULR flights. SLEEP, 2015; 38: A87

11 April 2016
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Presentation Notes
Factors that predict sleepiness, fatigue and performance at TOD may be different for cabin crew than for flight crew.

We found that Cabin crew rated themselves more sleepy and fatigued at TOD if they had been awake longer, whereas workload ratings were NOT influenced by prior sleep/wake history.






= [ICAO  UNITING AVIATION

Influence of workload on fatigue at TOD
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Presentation Notes
But we also found that cabin crew who rated their workload as HIGHER,  also felt more sleepy and fatigued at TOD, AND had more  PVT lapses.
These findings combined suggest that for cabin crew, workload is a significant contributor to fatigue, independent of prior sleep/wake history. 
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Future considerations for Cabin crew
* Fatigue Mitigations:

— Recurrent fatigue training

* benefits of pre-flight napping
* importance of recovery sleep
* Individual differences

— Improve in-flight rest

e Crew rest facilities — noise, light, comfort
e Location of seat rest

— Workload

* Ongoing monitoring, e.g. fatigue reports

11 April 2016 18
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Presentation Notes
These findings indicate that Cabin crew fatigue can be managed effectively on ULR flights with mitigations that are similar to those used for flight crew.

These findings also suggest that Cabin crew would benefit from recurrent fatigue training:
To reiterate the benefits of pre-flight napping and the importance of recovery sleep 
And to consider individual differences in sleep-need and recovery

To maximize in-flight sleep for cabin crew on these flights, ways to reduce the disturbance from noise, light, and discomfort should be explored.

Workload as a fatigue factor warrants ongoing monitoring, for example by including a workload question in the fatigue report.
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Future considerations for Cabin crew

* Fatigue Mitigations: * Monitoring:
— Recurrent fatigue training — Data collection process
* benefits of pre-flight napping * Find ways to improve
* importance of recovery sleep (get more ‘buy-in’)
* Individual differences * Share experiences

e Crew rest facilities — noise, light, comfort

: e Test location & timing
e Location of seat rest

e in consultation with Cabin crew

— Workload

* Ongoing monitoring, e.g. fatigue reports

— Need representative data!


Presenter
Presentation Notes
The type of data collection used for flight crew is also feasible for cabin crew, but it would be useful to find ways to improve the recruitment process to get more ‘buy-in’. 
Given that there are few studies on cabin crew fatigue, sharing not only the findings but also the experiences from conducting these studies would be useful information for improving FRMS processes.

Timing and location for completing PVT tests should be carefully considered, and this should be done in consultation with the cabin crew.

And the last point I want to make is that it is important that the collected data is representative, and THIS is determined by the quality of the data as well as the number of crew taking part. 
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I would like to gratefully acknowledge everyone who was involved in these studies.

Thank you for your attention.
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THANK YOU

Margo van den Berg E O w}

Research Fellow & PhD Candidate
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