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Preamble AIRBUS Getting to grips with Fatigue & Alertness Management

Aircrew fatigue during long-haul flights is recognized as one of the major
constraints that can impair performance. Using physiological recordings on 196
flights, previous work has shown that reductions in alertness are frequent during
flights, including the descent and approach phase (Cabon et al, 1993). Most
decreases in alertness occurred during the monotonous part of the cruise and
were often observed simultaneously on both pilots in two person crews. Based on
these results, specific operational recommendations have been designed. Further
studies have shown the positive effects of these recommendations (Cabon et al,
1995a). These recommendations were gathered into a booklet for the use of long-
haul aircrews (Cabon et al, 1995b, Mollard et al, 1995). There were initially issued
in French by the DGAC and an English version has been issued by Airbus (Speyer
et al, 1997), a Chinese version also being available. The English version was
distributed by Airbus to more than 6000 samples. This is the third and most
updated version including maiden recommendations for ULR flights still to be
validated notwithstanding. A new edition will complete this aspect after validation.

Data collection on physiological behavior and crew functions and activities were
the result of a joint effort by the Université René Descartes in Paris and Airbus’s
Training and Flight Operations Support & Line Assistance. Volunteer crews of
COTAM, Sabena, Northwest, UTA, Aeromaritime, Air France and Lufthansa
provided invaluable cooperation for this years-long effort that led to a solid set of
practical recommendations.

Initiated and developed at Sabena (A310), Northwest (A320), UTA (DC-10, B747-
200, B747-400) and Aeromaritime (B767) the following recommendations were
tested and validated at Air France (B767-300, A340).

This guidebook consists of 3 parts:
- Practical recommendations concerning:

= pre-flight and in flight rest and activity management,
= layover rest for westward, eastward and north-south flights.

- Examples of the way to use these recommendations according to:

= geographical zone

= crew composition

* number of time zones crossed

= number of nights during the layover

= the extent of adjustment to local-time during the layover
= departure time for outbound and return flights.

- Syntheses on the terms alertness, fatigue, monotony, circadian rhythms, sleep
and napping, jet lag and life hygiene.
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This document provides an update version of practical set of recommendations for
the use of long-range crewmembers. This version (issue Il) aims to:

= take account of advances in the field,

» extent the pre- and in flight recommendations to all long-haul flight
schedules (around the clock), including charters flights,

= consider all time zone (+12) for layover recommendations,

= simplify their use.

Indeed, the initial version of the recommendations (issue I) took into account the
most frequent situations that aircrew may encounter in terms of flight schedules
and time zone transitions. It comprised 20 different cards that the pilots had to
adapt to fit their flight characteristics and destination. But, the timing of the flight
and the number of time zones crossed was limited to the following categories:

= timing of the flight: Morning (10h) or Afternoon (14h) versus Night (18h),

= the number of time zones crossed: -6 for westward flights and + 8 for
eastward flights,

We now take account of the time at which the crew member has to leave their
home or hotel, as opposed to the timing of the flight, since it is this that will
determine when they have to terminate their sleep and when they are able to
nap.

Layover recommendations on arrival depend on base-time, which corresponds to
biological time. In addition, the layover recommendations take account of the
number of local nights and the number of time zones crossed. The adjustment to
local-time depends more on the number of local nights than on its duration in
hours. In some cases short layover duration may exceeds 48 hours while the
number of local nights remains less than 3.

We also aimed to simplify the use of cards by reducing the total number of cards.

Finally, we plan to develop software based on the various algorithms with a view
to implementing the recommendations on a laptop. This would enable the
crewmember to simply enter their flight details in order to obtain a detailed set of
recommendations that could be tailored to take account of any known individual
differences such as morningness-eveningness, sleep quality and quality before
and during the flight, the pattern of rest during layover.

During long-haul rotations, partial or complete compliance with the
recommendations should allow pilots to:

= better manage their levels of alertness in flight,

» |imit sleep loss related to nights and morning flights,

» facilitate, if applicable, adaptation to local layover time, depending on time
zone differences
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They were successively compiled, structured and written by the following authors:
J-J SPEYER, Airbus and S. BOURGEOIS-BOUGRINE, P. CABON, S. FOLKARD, V.
NORMIER and R. MOLLARD, Université René Descartes, Laboratoire
d’Anthropologie Appliquée, Paris, France.

All brochure holders and users are encouraged to forward their questions and
suggestions regarding this brochure to:

AIRBUS SAS

Flight Operations Support & Line Assistance

Attention:

JJ SPEYER, Director, Operational Evaluation, Human Factors & Communication
Customer Services Directorate

1 Rond Point Maurice Bellonte — BP 33 31707 BLAGNAC Cedex France
Tel:(33)61.93.30.02 / 30.91

Fax: (33) 61.93.29.68 / 44.65

E.mail :jean-jacques.speyer@airbus.com

And/or to

Université René Descartes, Laboratoire d’Anthropologie Appliquée

Attention : Prof. R. MOLLARD, Director

45, rue des Saints-Péeres 75270 PARIS Cedex 06 France
Tel: (33)1.42.86.20.41 / 20.39
Fax: (33) 1.42.61.53.80

E.mail : regis.mollard@univ-paris5.fr
laa@univ-paris5.fr
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Aeronautical

ACARS :
AFS
APP
ATC
ATIS
ATS
AT
BRG
CM
CM1
CM2
C/L
CDU
CRM
ECAM
EICAS :
EFIS
ELS ;
ETOPS :
ETP
FAC
FFCC
FBW
FCOM :
FCU
FD
FMS
FMGS :
FWC
GA
G/S

HF

IMC
ILS
LOC
MCDU :
MCP
NAV
ND

Aircraft Communications Addressing and Reporting System
Automatic Flight System

Approach

Air Traffic Control

Air Terminal Information Service
Autothrust System

Autothrottle

Bearing

Crew Member

Aircraft Captain or left-seated pilot
Aircraft First Officer or right-seated pilot
Checklist

Control & Display Unit (cathode ray tube)
Crew Resource Management

Electronic Centralized Aircraft Monitor
Engine Indicating Caution & Advisory System
Electronic Flight Instrument System
Electronic Library System

Extended Twin Operations

Equitime Point

Flight Augmentation Computer

Forward Facing Crew Cockpit
Fly-By-Wire

Flight Crew Operating Manual

Flight Control Unit

Flight Director

Flight Management System

Flight Management and Guidance System
Flight Warning Computer

Go Around

Glideslope

High Frequency

Instrument Meteorological Conditions
Instrument Landing System

Localizer

Multipurpose Control & Display Unit
Mode Control Panel

Navigation

Navigation Display
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PF X Pilot Flying
PFD Primary Flight Display
PNF Pilot Not Flying
PROF : Profile
SD : System Display
SOP’s : Standard Operating Procedures
SSR Secondary Surveillance Radar
VHF Very High Frequency
VMC Visual Meteorological Conditions
VNAV : Vertical Navigation
VOR VHF Omni Range
WD Warning Display
Genera
ADL Aircrew Data Logging System
AWM Airbus Workload Measure
DGAC : Direction Générale de I'Aviation Civile
DUNLAP : Dunlap & Associates, Inc, Norwalk, Connecticut, USA
OoCv Organisme de Contrdle en Vol
PC : Personal Computer
FAA Federal Aviation Administration
NASA : National Aeronautics & Space Administration
Medical
o : Alpha
B : Beta
) : Delta
0 : Theta
ECG : Electro-cardiography
EEG : Electro-encephalography
EOG : Electro-oculography
GERPA : Groupe d’Etude et de Recherche en Physiologie Ambulatoire
LAA Laboratoire d’Anthropologie Appliquée,
Université René Descartes — Paris V
LPA Laboratoire de Physiologie des Adaptations,

Faculté de Médecine Cochin — Port Royal
Université René Descartes — Paris V
RR : Time interval between two ventricular heart contractions
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1. INTRODUCTION AND BACKGROUND

Initial flights on A340 at Airbus Flight Test in 1992
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North American flights on B767-300 at Air France in 1993
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This document provides a practical set of recommendations for the use of long-
range crewmembers:

— alertness decrement,
— sleep,

— napping,

— life hygiene.

During long-haul rotations, partial or complete compliance with these
recommendations should allow pilots to:

— better manage their levels of alertness in flight,
— limit sleep loss related to night flights,

— facilitate, if applicable, adaptation to local layover times, depending on
time zone differences.

The choice of recommendations will of course have to be adapted to the
circumstances. Partial reliance on these recommendations is therefore also
acceptable.

To help the reader we should refer to two synonyms regularly used:
— alertness for level of arousal or wakefulness
- jet-lag effects for circadian desynchronosis.

This guidebook consists of three parts:

» A brief summary of research conducted by LAA-GERPA of the René
Descartes University (Paris V) in cooperation with AIRBUS on alertness and
sleep with long-haul flight crews,

» Practical cards concerning:
— pre-flight rest and flights,
— layover rest for westward eastward and north-south flights.

» Short summaries concerning alertness levels, alertness decrement, sleep,
jet-lag effects, etc.

Summaries are provided to help with adapting or customizing recommendations,
keeping all personal or cultural sleeping habits and social rhythms in mind. They
can be used as a basis for adapting recommendations to cope with extreme cases,
as for example, very early departures and/or very short layovers (cargo flights).

-11 -
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The preventive aspect of these practical suggestions must be emphasized. Their
validity is not only based on most recent scientific knowledge but, above all, they
reflect experimental validations conducted with long-haul technical crews.

Better sleep management through knowledge of one’s own biological rhythms is a
genuine personal undertaking. Once committed to, it should rapidly improve
general well-being in one’s professional activities and extra-professional life.

This approach provides a real contribution to improve health for air crew and air
transport safety.

-12 -
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Delivery Flights to Northwest on A320in 1991
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Aircrew Data Logging with laptop computer at Air France in 1993
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Preparing Air France pilots for ambulatory monitoring before departure
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Preparing Sabe oring before departure
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Checking EKG heart rate recording during cruise at Air France
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Top of Descent Briefing at the end of Cruise on A310-200
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The recommendations concerning the alertness and sleep of long-haul aircraft
crews were developed following research conducted by LAA-GERPA. This
endeavor, grant-aided by DGAC, was performed in three stages:

1- Objective measurements of alertness decrement occurrences and sleep loss
for pilots engaged in long- and very long-haul flights.

2 - Developing recommendations.
3- Validating recommendations.

The part related to observation of flight management activities and workload
measurement was performed in cooperation with AIRBUS operations engineers
who participated activity to all flights.

Voluntary crews from several airlines, SABENA, NORTHWEST, UTA, Aeromaritime,
LUFTHANSA, AIR FRANCE participated in this project. A total of 156 flights was
made to various destinations on different types of aircraft: Boeing 747-200 and
747-400, Boeing 767, Mac Donnell Douglas DC-10, Airbus A310, Airbus A320
(delivery flights), and Airbus A340.

Our recommendations are also based on recent data from scientific literature in
the aeronautical field and on the work conducted at LAA. This relates to alertness,
sleep and rest-activity scheduling for personnel involved in supervisory activities
and engaged in shift work and irregular working hours.

-21 -
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MAIN RESULTS

1 - Objective measurement campaigns

* 90 commercial and delivery flights
» 20 A340 certification flights

2 - Developing recommendations <

v

3 - Validating recommendations

¢ 34 commercial flights to North America with
non-augmented crew
¢ 12 commercial flights to Asia with augmented crew

-22 -
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Literature

* Main work:
resynchronization of biological rhythms after transmeridian flights

(Klein and Wegmann, 1974)
— sleep and jet lag (Nicholson et al. 1986; Sasaki et al., 1986)
— cockpit napping effects (Graeber et al., 1990)

(refer to syntheses)

LAA work

= Impact of monotony breaks on alertness and operators’ performance (Cabon,

1992):
e laboratory work
 validation with military air surveillance operators
« findings with control room operators in nuclear powerplants.

= Use of bright light to prevent disorders related to changes in sleep-wake

schedules (Bougrine, 1994):
» laboratory work
» validation with operators working on offshore barges

« prevention of jet-lag in top-level sportsmen who travel.

(refer to syntheses)

v

Recommendations booklet

¢ Recommendation cards — Pre-flight rest
— In-flight rest and activities management

— Layover sleep management

* Syntheses: alertness levels, circadian rhythms, sleep, napping, etc.

-23 -
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2.1. OBJECTIVE MEASUREMENT CAMPAIGNS
2.1.1. ALERTNESS LEVELS AND DECREMENTS IN LONG-HAUL TECHNICAL CREWS

PERIODS CHARACTERIZED BY ALERTNESS DECREMENTS OCCUR
FREQUENTLY:
UP TO 15 % OF ACTIVE DUTY TIME SPENT IN COCKPIT

These periods are predominantly observed:

— during transatlantic (Europe-North America) and north-south flights with
non-augmented crews, somewhat less frequently on transcontinental
flights (Europe-Asia),

— during quiet cruise phases, when the crew is not engaged in any specific
activity (monitoring),

— immediately after meals or snacks,
— during periods favouring sleep (11pm — 1lam and 1pm — 3pm).

They often occur:

— simultaneously for both pilots, even for basic non-augmented crews,

— during critical phases (e.g. descent) or when the crew is performing
tasks related to flight management (i.e. radar control, etc.).

These are reduced under certain circumstances:

— verbal communications,

— motor activities associated with mental tasks, for example, navigation
management (i.e. FMS).

Observing the crew’s activity reveals a spontaneous tendency to synchronize
periods of activity and rest which can explain the occurrence of simultaneous
alertness decrements. In addition, the mutual knowledge that the pilots may have
of the aircraft and the sector may contribute towards reducing the alertness
levels.

-24 -
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2.1.2. LAYOVER SLEEP DURATION AND QUALITY

SLEEPING DURATION AND QUALITY ARE REDUCED BY JET-LAG AND
NIGHT FLIGHTS

The following is observed:

— extensive sleep loss related to night flights,

- layover sleep, timing, duration and quality are not significantly affected
on transatlantic rotations when the outbound flights are made during
daytime,

— rebound effects on layover sleep for rotations comprising night-time
outbound flights eastwards-westwards. An increase in the duration and a

reduction in the quality of sleep leading to very frequent awakenings
typically characterize a rebound effect.

2.1.3. DURATION AND QUALITY OF IN-FLIGHT SLEEP WITH AUGMENTED CREWS

THE DURATION AND QUALITY OF IN-FLIGHT SLEEP DEPEND ON THE
PREVIOUS PERIOD SLEEP AND ON THE REST TIME SCHEDULING IN
FLIGHT

The following is observed:

— absence of crew coordination in the days preceding the flight and,
therefore, insufficient preparation for the rotation not taking into account
in-flight rest schedules.

This results in:

— short sleeps of poor quality for rests taken during the early part of the
night flight,

— longer duration and better quality of sleep during the latter parts of the
flight.

-25 -
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2.2. DEVELOPING RECOMMENDATIONS

AIMS:
TO REDUCE ALERTNESS DECREMENT EPISODES IN FLIGHT, MAINLY
THOSE OCCURRING SIMULTANEOUSLY FOR BOTH PILOTS THROUGH:
- GOOD SLEEP MANAGEMENT,
- ORGANIZATION OF ACTIVITIES REDUCING MONOTONY IN THE
COCKPIT,
- OPTIMAL FLIGHT REST ORGANIZATION.

The recommendations:

» Sleep and nap management before the rotation as a function of in-flight
rest times, when this can be planned in advance.

= Management of in-flight activities and rest:

— desynchronization of activity and rest periods for the two pilots:
alternating passive and active vigilance phases every 20 to 40
minutes with formal handover between pilots; this recommendation
should contribute to enhance crew cooperation,

— alternating meals,

— mainly for night flights: making use of passive vigilance phases to
take a nap of 20 to 40 minutes,

- for flights with augmented crew, modulation of rest time
according to its timeframe: in particular, increasing rest duration
when taken during first part of flight.

= lLayover rest :

— adjustment to local time or not, depending on the number of the
nights during the layover and the number of time zones crossed,

— sleep and nap management,
— exposure to daylight, moderate physical exercise,
- food hygiene (drinking of coffee, tea, etc.)

These recommendations have been devised to be adaptable to all long-haul
flights. Their strict application pertains mainly to extreme situations, in particular
for cargo flights, with very early departures (6am) and including very short
layovers (less than 24 hours).

-26 -
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2.3. VALIDATING RECOMMENDATIONS

Validation was carried out in two stages:

— validation on 34 transatlantic long-haul flights, flight times varying
between 8 and 11 hours,

— validation on 12 very long-haul flights to Asia, with augmented crew,
including flights of 12 to 16 hours.

Recommendations proved their efficiency by significantly reducing rates of
alertness decrements for both outbound and return flights.

This reduction was particularly noticeable for cruise phases and could be
attributed to a drop in sleep pressure and monotony in the cockpit.

-27 -
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/8

Validating Recommendations at UTA on B747-400 in 1991

Validating Recommendations at Sabena on A310in 1993

-28 -
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2.3.1. RESULTS

2.3.1.1. LONG-HAUL TRANSATLANTIC ROTATIONS

Outbound flights - Europe < North America

OFlights without recommendations

6 W Flights with recommendations

Alertness decrement %

i ]

Climb Cruise Descent
Flight phases

** significant at p < 0.001

Return flights - North America < Europe

OFlights without recommendations

W Flights with recommendations

Alertness decrement %

L

Climb Cruise Descent

Flight phases

** significant at p < 0.001

The alertness decrement percentage (%) was determined for each flight
period. It was calculated taking into account the effective active presence of
pilots in the cockpit.

-29-



%

AIRBUS
Getting to grips with Fatigue & Alertness Management 2 — DEVELOPING & VALIDATING RECOMMENDATIONS:

MAIN RESULTS

2.3.1.2. VERY LONG-HAUL FLIGHTS TO ASIA WITH AUGMENTED CREW
2.3.1.2.1. Sleep duration and quality during flight

The recommendations contribute towards:
— better distribution of sleeping times, irrespective of rest schedule,

— significant increases in sleep duration and quality during in-flight rest
periods.

Europe < Far East

O Flights without recommendations

6:00 M Flights with recommendations

5:00

4:00+

3:00+

Sleep times during flight (hours)

2:00

1:00

Outgoing fligthts Return flights

-30 -
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2.3.1.2.2. Alertness decrement percentages during flight

As with flights made with basic non-augmented crew, recommendations reduced
the alertness decrement percentages both for the outbound and return flights.
This reduction can be attributed to an increase in sleeping times during in-flight

rest periods and to a reduction in monotony in the cockpit.

Outbound flights - Europe =< Far East

Alertness decrement %
w
1

OFlights without recommendations

B Flights with recommendations

Climb

Cruise Descent

Flight phases

** significant at p < 0.001

Return flights - Far East < Europe

Alertness decrement %

OFlights without recommendations

W Flights with recommendations

Climb

Y e

Cruise Descent
Flight phases

** significant at p < 0.001

The alertness decrement percentage (%) was determined for each flight period concerned. It was
calculated taking into account the effective active presence of pilots in the cockpit.
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2.4. PARALLEL COMPANION STUDIES

Companion studies on crew workload and crew observation were carried out in
parallel to the ambulatory monitoring work described in the above. Initiated with
minimum crew studies as from the early 1980's, crew workload was first
estimated by means of subjective rating and subsequently resulted in an objective
measure to be described in 4.1. Likewise, the observation of crew functions and
activities was first performed by paper and pencil, subsequently complemented by
coding grids and ultimately resulted in a dedicated computer software to be
described in 2.4.2.

2.4.1. WORKLOAD MEASURE

The Airbus Workload Measure is based on a statistical model that predicts the
rating a pilot would have given on the seven point Airbus Rating Scale (values two
through eight). This scale is the core of the Airbus dynamic workload assessment
technique, which was used for the certifications of the A300 FF, A310 and A320
aircraft. The Minimum Crew Campaign of the A320 certification in January 1988
was the first opportunity to use the Airbus Workload Measure in parallel with
actual pilot ratings to demonstrate the workload characteristics of a new aircraft.
It showed excellent correspondence between the Airbus Workload Measure values
and the actual subjective quotations given by the pilots during the certification
flights. The whole AWM-project resulted in a patent held by Airbus, Dunlap &
Associates and the Laboratory of Adaptation Physiology at Cochin Faculty of
Medecine in Paris.

The success of the Airbus Workload Measure in the A320 certification led to its use
in this ongoing study of vigilance and workload in long range airline flights on a
variety of aircraft types. In turn, this led to an agreement to use it as the primary
workload measure during the A340 Minimum Crew and Route-Proving Campaigns
which were conducted in late 1992.

A specific value of the Airbus Workload Measure for one pilot at a particular
second of flight is calculated from a combination of aircraft flight parameter data,
such as airspeed, angle of attack and roll angle, heart rate variability data on both
pilots and flight status measures such as whether or not a checklist was being run
by the crew. The flight status data are derived from observations of the crew
either directly or via video and audio from the cockpit and recorded on paper or
by using the Aircrew Data Logging System (ADL).
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Observer Logging from closed circuit television in the Cabin in 1981
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2.4.2. AIRCREW DATA LOGGING SYSTEM

The Aircrew Data Logging System (ADL) is a computer-based tool to be used by
observers to create a record of selected system events. The ADL record forms a
timeline of the observed events, which can be integrated with other time-based
records of system events, as well as with external time-based records.

Because it is computer based, ADL is a highly structured system, and this
structure directly affects how and how well it can be applied to a system of
interest. In our case this consisted in defining a script involving variables
pertaining to crew behaviors, vigilance and alertness, crew activity and flight
functions.

ADL (which runs on a standard notebook computer) was developed to support:

- the preparation of a narrative description of each flight,
- the collection of the status data needed by the Airbus Workload Measure

- the collection of information required to analyze a data base of physiological
measures taken on those pilots who volunteered.

2.4.3. RESULTS FROM WORKLOAD MEASUREMENT

Examination of crew workload timelines shows several interesting patterns. First,
the high workload imposed on pilots from flying into busy or unfamiliar airports

and at the end of long night-time flights is suggested by many of the landings.
Measuring crew workload in airline operations: approach & landing example

BRUSSELS - NEW-YORK on A310-300 in 1990 CM1 ——
ATC ATC JFK A\TcJFK a7 CV2SFR P onz CM2 -
ATC .
8 - | | | for awy < ATC SFR : Selecting
CM change :
FCU A | | Radl O
Localizer capture
cM1,2
, _|Fus” oMz o oL Frequency
7 ‘é’mﬂinge S SFR CM1Z M2 CM2 JFKATC Gear "
JFK 04R s ATC FMS FMS CM2FMS extension n,i % ¢ ATC
Ty g
6 | {
CM2 CM1,2 SFR cm12 Decsleration .
SFR fuel Low ATIS technical Appma(::(/m'- éMv?eo‘: ,'". M2  apgfo " Eg%nmol:\:;\:?

ATIS status  activity monitoring

3 checking fuel technical CMI CMi2  ATC
approach status  monitorin m&%" gm-';:':‘ng gmé
charts CM2 FM 9 oo 1 000f
procedure
2 -

1

16:31 16:36 16:41 16:46 1651 16:56 17:01 17:06 17:11 17:16 17:21 17:26
Time (GMT)
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Second, there are several periods of relatively higher workload evident in some of
the timelines. These do not appear to correlate with logged stressful events. They
may be the result of additional transient data artifacts, which eluded the various
screens in the processing programs. Alternatively, they could be real periods of
elevated subjective mental workload, which are internally generated by the pilots
as a result of cognitive activities (related or unrelated to the flight).

Measuring crew workload in airline operations: cruise segment example

On B747-400 in 1992
Paris (CDG) - Singapore

load estimate
Workloa Page 3/4
Legend
7 -=- CM1 (left)
— CM4 (right)
6 -
5
N ¢ ' '
A [N at, . ~n I . o
4 "‘u "‘. P Vv ". 4 " ' "l' Y et .'A“s' '\\;,:‘M ,":‘. AN
3 4
2
A
Turbulence
T T ™ j T AL T ™1 T T " T T T
7:03 7:12 717 722 7:27 732 737 7:42 7:47 752 7:57 802

Time (GMT)

Third, the cruise portions of those flights occurring at night seem to show a lower
second-to-second variability of workload than the corresponding parts of day-time
flights even though the average level of workload is about the same.
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Measuring crew workload in airline operations: cruise segment example

Brussels-New-York on A310-300 in 1990

Workload value — MM

&1 Day tlight --— CM2
7+ Technical
6 discussiol

Transponder

44
3+
24
1 start time 09:03:00 GMT
Night tlight
P New-York-Brussels return flight of same rotation
74
61 General conversations Weather Turbulence
ACARS report Cabin
St - attendant («—w
41 >
3 -Nv‘— A_- pa—— - oy oy, Sk W W v .
21 Newspaper reading i
. Start tine 21:43:00 GMT cm o ot seat

240 245 250 255 260 265 270 275 280 25 2% 295

Elapsed time (minutes)

This is indicated by their relatively flat timeline curves compared with the
“sawtooth” appearance of the timelines for the daytime flights. This suggests that
workload variability measures may be a viable predictor of episodes of low crew
alertness. Underload may represent the shedding of “discretionary workload” (e.qg.
loss non-flying tasks, no conversation) which pilots may choose not to generate.
This can result in reduced activation levels and increased chances of alertness
decrement.

244, RESULTS FROM AIRCREW LOGGING

Timewise logging of flight events to produce a narrative description of the flights
allowed to regroup sequences where both crew-members PF and PNF would
actively cooperate.

Two categories emerged:

. long regroupings or blocks where both pilots would execute strings
of coordinated tasks linked with increased cross-monitoring (e.g.
descent preparation),

. short regroupings or knots where both pilots would promptly act in
concert with each other in short transactions (e.g. navigation
monitoring after an ATC message).

« These operational stimuli cause a flight to be structured around a
series of blocks and knots where vigilance and cross-monitoring can
be expected accrued as compared to routine conditions. These
formal meeting periods or points, distinguish themselves from
periods, where crew-members’ interaction is more lax.
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Overall sequence regroupings were found to be naturally related to operational
requirements (ATC, FMS, fuel, navigation, systems), key events (weather, traffic,
incidents/failures) and crew resource management behaviors (communications,
decision-marking and planning, workload and vigilance management).

Comparing workload measurements with a subset of flights where alertness
measures (EEG/EOG) were recorded allowed us to observe that:

. alertness decrements would tend to concur with flat workload curves
and be located between blocks and knots discussed in the above,
with little or no crew conversation,

. variable workload profiles would rarely concur with decreased
alertness encounters.

The combined workload and reduced alertness data effectively suggest that
periods of high and highly variable workload often seem to prevent or stop brief
alertness decrements. Extended periods of low workload are often punctuated by
low alertness episodes. Workload for both crewmembers appears to decrease
during extended periods of low alertness associated with planned rest or napping.

Flights do really consist of a succession of blocks and knots where workload
continually increases and subsides; high peak being dealt with until they return to
normal, unless situations or particular flight phases militate against this.

Afterwards alertness decrements may arise until the progressive accumulation of
new potential tasks whose regrouping into sequences will, in turn, suspend the
alertness phenomenon. These crew regulation cycles are inevitable and need to be
managed. Contrary to some expectations, levels of crewmember cross monitoring
are not necessarily continuously maintained.

This is how the observation of alternating crewmember activity patterns led us
towards the concept of active/non-active monitoring cycles since these were
proven to exist implicitly. But the process had to be formalized to result in a
practical recommendation: active/passive vigilance largely explained in the other
sections.
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)

Alternating crewmember activity patterns led us towards the concept of
active/non-active monitoring cycles to create monotony ruptures
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2.4.5. PRACTICAL PROCEDURES

Possible remedies in crew-generated workload are defined as operational
countermeasures and relate to the following:

. Long-range navigation monitoring such as:
- flight log updating
— havigation chart plotting (FMS position)
— course and distance between waypoints
— IRS drift rate monitoring
— crosschecking position BRG and/or DME dist with navaids.

. Long-range fuel monitoring such as:

— extra fuel monitoring (FMS)

— secondary flight plan/reclearance (ATC)

— step prediction (ATC)

— ETP monitoring (ETOPS)

— weather en route/altitude winds (ACARS or HF)

+ Systems monitoring
— pre-advisory parameter trend checks on ECAM system display pages
(every 30 minutes)
— zooming function (electronic library system).

2.4.6. PRACTICAL PROCEDURES RECOMMENDED ON A340

Based upon the preceding results, the following procedures are now available for
cruise operations in the flight crew operating manual of the A340.

They were developed for this aircraft having in mind the low workload/reduced
alertness context prevailing in cruise. And they provide practical guidance to
support the active/passive vigilance recommendation. Dedicated adaptation to
other aircraft types remains necessary however.
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J‘Qlen

Preparing Capt. Pierre Baud for ambulatory recording
before the A340’'s maiden flight

The A340 on its first climbout on October 25”‘, 1991
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e

Double logging from remote video on board A340 route
proving flight at Air France in November 1992

Landing at Quito with Lufthansa in A340 route proving campaign in November 1992
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24.7. REVIEW OF FLIGHT & DUTY TIME REGULATIONS

A review of flight and duty time regulations (Cabon et al, 2002) and a survey by
questionnaires on fatigue and stress (Bourgeois-Bougrine, 1999, 2002) was also
conducted to identify causes and manifestations of fatigue and to propose
recommendations or specifications to be included in the definition of work-rest
schedules for airlines pilots. Indeed, fatigue reported by short- and long-range
(SRF and LRF) pilots corresponds to an acute fatigue related to sleep deprivation
due mainly to work schedules: night flights, jet-lag, successive early wake-ups...
For SRF, work constraints (time pressure, number of legs per day and consecutive
days on) contribute to increase fatigue. The results of this study emphasize first,
the need to introduce chrono-biological rules in aircrew scheduling to prevent
fatigue or at least to limit its impact ; second, that flight and duty time limitations
have to take into account the flight categories because of the additional fatigue

effect of multi-leg flights and work constraints in SRF.

2.4.8. ELECTRONIC PILOT ALERTNESS MONITORING STUDIES

Initially, the EPAM concept was aimed at detecting and increasing aircrew
alertness by monitoring aircrew activity. The concept was based on the simple
assumption that sleepiness tends to decrease the activity of the pilot. Monitoring
the number of actions of the aircrew was therefore thought to be a good indicator
of a pilot’s alertness variations. Below a certain activity threshold, a visual and an
aural warning would be triggered in order to increase pilot awareness of possible
decrease in alertness. Its former name was the Pilot Guard System (PGS). BAW
Captain Adrian Elsey developed the PGS with Page Aerospace (Speyer and Elsey,
1995, Elsey and Speyer, 1996) but a more direct measure of alertness has been
subsequently added to the concept. The privacy and acceptability requirements
for this system should not comprise any overly intrusive aspects since pilots do
not particularly want to be equipped with sensors. The only useable parameter is
ocular activity as measured by means of video processing provided the data is de-
identified and even erased post-flight. Furthermore, an early review of existing
systems in other industries, in particular car driving, shows that ocular activity is

very sensitive to alertness variations.
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The aim of an EPAM system is also to facilitate napping in the cockpit to
decrease sleep pressure. But, as cockpit napping is more and more being allowed
by airlines, the risk of sleep inertia in the napping pilot is increased as well as
impaired alertness in the non-napping pilot because of increased monotony
(reduced communications, lower light intensity). Monitoring of the non-napping
pilot should hence contribute to avoid simultaneous sleepiness in the two pilots.
The concept is supposed to achieve this. The initial definition of this evolved
concept and its early evaluation study was presented in the dissertation of Jean-
Jacques Speyer for the Human Factors in Aviation degree of the University Paris 5
(Speyer, 1999). Through an internship at Airbus the following year, Sylvie Denuit
and Lieven Caboor and ENSICA performed a further study on different eye and
gaze tracking systems available on the market. The common dissertation for their
VUB (Vrije Universiteit Brussel) Engineering degree led to a preliminary system
specification (Denuit, Caboor 2002) as well as to obtaining the 2002 annual
BARCO Award for best inventiveness. Gradually developed over 28 flight trials at
the late Sabena between 1999 and 2001, a prototype system was evaluated
during a Toulouse-Hong Kong A340-600 Route Proving return flight in June 2002
with further evaluation work to be performed during 2004 and 2005 in the frame
of an EC contract called Drive Safe as well as through Airbus France cockpit
studies Preface 3. The EPAM system should really be considered as a “safety net”
to support controlled cockpit napping, also preventing extreme cases from
occurring, i.e. both pilots closing their eyes for an extended period of time. The
purpose is not at all to incite crewmembers to be at a high level of wakefulness
throughout the flights, but rather to help them to manage their fatigue and
alertness in the most appropriate operational way. This need is not just
considered for ULR issues (A340-500, A340-600 and A380) but even more so and
for prevention purposes on less long, yet still very demanding night long haul or
extended medium haul flights on other aircraft (A300/A310, A320/A330/A340).
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The EPAM system study as a day & night “safety net” concept
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The EPAM system concept to prevent extreme cases from occurring,
i.e. both pilots closing their eyes for an extended period of time
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EPAM Concept evaluation during a Toulouse-Hong Kong A340-600 Route Proving flight
in June 2002 pilots no longer having to be wired up
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Crew observation as an essential link between measurements and operational activities to adapt
EPAM concept detection algorithms and warning thresholds
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2.4.9. OTHER ASPECTS UNDER DEVELOPMENTS

Other aspects of Fatigue and Alertness Management Solutions (FAMS) that we
actually promote include critical aspects such as rostering and scheduling, rest
area design and life hygiene recommendations, all issues to be considered as real
priorities for the efficient prevention of aircrew fatigue and for the maintenance of
flight safety.
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3.1. CARDS ORGANIZATION

This guidebook consists in 2 parts:

- Practical recommendations concerning:
— pre-flight and in flight rest and activity management,
— layover rest for westward, eastward and north-south flights.

- Examples of the way to use these recommendations according to:
— geographical zone
— crew composition
— number of time zones crossed
— number of nights during the layover
- the extent of adjustment to local-time during the layover
— departure time for outbound and return flights.

This document provides an update version of practical set of recommendations for the
use of long-range crewmembers, the first issue having been issued in November
1995. This second issue aims to:

— take account of advances in the field,

- extent the pre- and in flight recommendations to all long-haul flight
schedules (around the clock), including charters flights,

— consider all time zone (+12) for layover recommendations,
- simplify their use.
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Indeed, the initial version of the recommendations (issue 1) took into account the
most frequent situations that aircrew may encounter in terms of flight schedules and
time zone transitions. It comprised 20 different cards that the pilots had to adapt to fit
their flight characteristics and destination. But, the timing of the flight and the number
of time zones crossed was limited to the following categories:

— timing of the flight: Morning (10h) or Afternoon (14h) versus Night (18h),

— the number of time zones crossed: -6 for westward flights and + 8 for
eastward flights

We now take account of the time at which the crew member has to leave their home
or hotel, as opposed to the timing of the flight, since it is this that will determine when
they have to terminate their sleep and when they are able to nap.

Layover recommendations on arrival depend on base-time, which corresponds to
biological time. In addition, the layover recommendations take account of the number
of local nights and the number of time zones crossed. The adjustment to local-time
depends more on the number of local nights than on its duration in hours.

In some cases shorter layover duration may exceeds 48 hours while the number of
local nights remains less than 3.

We also aim to simplify the use of cards by reducing the total number of cards.

Finally, we plan to develop software based on the various algorithms with a view to
implementing the recommendations on a laptop. This would enable the crewmember
to simply enter their flight details in order to obtain a detailed set of recommendations
that could to tailored to take account of any known individual differences such as
morningness-eveningness, the sleep quality and quality before and during the flight,
the pattern of rest during layover.

During long-haul rotations, partial or complete compliance with the recommendations
should allow pilots to:

— better manage their levels of alertness in flight,
— limit sleep loss related to nights and morning flights,

- facilitate, if applicable, adaptation to local layover time, depending on time
zone differences.
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3.2. PRACTICAL RECOMMENDATIONS

The recommendations concerning rest and activity management are organized
according to the phases of the rotation:

— pre-flight and in flight phases,
- layover phase.

3.2.1. GENERAL REVIEW OF RECOMMENDATIONS PRINCIPLES

Pre- and in flight recommendations aim to reduce alertness decrement episodes
during the flight, and in particular those occurring simultaneously for both pilots,
through:

- good sleep and nap management before the rotation as a function of the
timing of the flight and of the in-flight rest time, when this can be planned in
advance (for augmented crew),

- management of in-flight activities to reduce monotony in the cockpit and the

optimization of in-flight rest:

« desynchronisation of activity and rest for the two pilots by alternating
passive and active vigilance phases* every 20 and 40 minutes with
formal handover between the pilots,

. alternating meals,

. for night or when you are sleep deprivated,: making use of passive
vigilance phases to take a nap of 20 to 40 minutes,

. for flights with augmented crew, modulation of rest time according to its
timeframe: You should plan a longer rest period or divide your rest into
2 or 3 periods spread out over the flight when taken during unfavorable
periods for sleep.

* The active vigilance phases are characterized by:
- verbal exchanges and tasks related to flight management,
- varied motor activities associated with mental tasks, e.g. navigation (FMS)
and system (ECAM/EICAS) management,

- no meals during this period.
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* The passive vigilance phases are characterized by more dispersed supervision of the

flight:

promote the eating of meals or snacks, if possible at the start of these
phases,
encourage activities not related to the flight (e.g. reading papers),

if possible take a nap

The alternation between active and passive vigilance phases is mainly justified during
the quiet cruise periods. The end of each active-passive vigilance phase must be
expressed verbally to the other crewmember so that they will be sure to know which
phase you are in.

The layover recommendations concern:

adjustment to local-time or not, depending on the number of nights during
the layover and the number of time zones crossed,

sleep and nap management on arrival at the hotel and before the return
flight,

exposure to daylight, moderate physical exercise,

food hygiene (drinking of tea, coffee, etc.)

These recommendations depends on:

geographical zones:

Westward rotations (WR): time difference travelling, (sup=) base-time — 4,
Eastward rotations (ER): time difference travelling, (sup=) base-time + 4
North-South rotations (NSR): 0 to +3 time differences.

arrival time, according to base-time, determines sleep and nap management
on arrival at the hotel.

layover duration for WR and ER: the adjustment or not to local-time
depends on the duration of the layover in terms of the number of local
nights and the number of time zones crossed. (cf figure)

A high number of nights during the layover and a low number of time zones
crossed tends to encourage the adjustment of the biological clock to the
local-time. The aim of the recommendations during the layover is to
facilitate this adjustment, by favoring the local-time for rest and activities.

A low number of nights during the layover with a high number of time zones

crossed tends to discourage this adjustment. The aim of the
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recommendations is to prevent the adjustment to the local-time by favoring

the base-time for rest and activities.

In the other conditions you will have to decide if you prefer to facilitate the
adjustment to local-time or not, with your experience and your subjective
feelings (depending on the ease with which you can adjust, what you prefer to

do during the layover...)

Number of nights during the layover

Low High

Tend to encourage
adjustment : you
have to favour
local-time

Low

No
adjustment
needed

Number
time-zones

crossed You have to decide

what you prefer to do

Tend to
High discourage

adjustment : you I)C(J: ;?\t/:)r;lg
\/ have to favour i
base-time

easier
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GEOGRAPHICAL

TIME ZONES

East-West Rotations (EWR)
Time Zone Change (TZC) > BT — 4

North-South Rotations (NSR)
BT -3>TZC<BT + 3

West-East Rotations (WER)
TZC >BT + 4
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SAMPLE ZONE 1

Woest-East rotations (WER)

H East-West rotations (EWR)
.22 North-South rotations (NSR)

-59 -



3 — PRACTICAL RECOMMENDATIONS

%
AIRBUS

Getting to grips with Fatigue & Alertness Management

SMSJI uedlilaswy

(H3aM) suonejos jse-1sop
(HSN) suonejos inog-yuoN 777
(dM3) suonelol isep-ise]

¢ ANOZ I1dINVS

yinos 7 YlIoN J0J suoneliwl|ap auoz jeasiydeaboas

-60 -



3 — PRACTICAL RECOMMENDATIONS

%
AIRBUS

Getting to grips with Fatigue & Alertness Management

(H3IM) suonelol }se3-1Sop [
(HSN) suonelol YINosS-YyuoN 777
(HM3) suonejol isep-iseT I

€ ANOZ 31dINVS

SMa12 Uel|ellsny pue ueisy J10jJ suolyeliwljap auoz |esiydeulboan

-61-



%

AIRBUS
Getting to grips with Fatigue & Alertness Management 3 — PRACTICAL RECOMMENDATIONS
3.2.2. DETAILED REVIEW OF RECOMMENDATIONS
3.2.2.1. PRE-FLIGHT AND IN FLIGHT RECOMMENDATIONS

These recommendations are organized into 6 categories, valid for outbound and
return flights whatever the geographical zone (figure 1, table 1). To select the optimal
recommendations, you have to consider the following factors:

- the crew composition, basic or augmented, corresponding to long-haul
flights and very long-haul flights respectively. For augmented crews, in-flight
rest can be planned in advance,

- the departure time from home or hotel *:

- between [04:00 and 12:59]
- between [13:00 and 17:59]
- between [18:00 and 03 :59]

Figure 1: pre and during flight recommendations diagram

Departure time from home or
hotel

Crew Recommendation

code

between :

o 04h and 13h BC,
e

2

4— 13h and 18h BC,
(@)
E 18h and 04h BCs
-]

D 04h and 13h AC,
g Augmented

(4] Crew 13h and 18h AC,
o

o 18h and 04h AC3
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Table 1: Pre- and During flight Recommendations. These recommendations are valid
for outbound and return flights whatever the geographical zone.

Time of
leaving
home code Pre-flight During flight
hotel*
During the day: normal activities, exposure to|- If early wake up, alertness decrement may
) daylight in the afternoon, avoid coffee and tea after | occur between 13h and 16h.
04:00 . .
to BC1: 16h. _ - AIte'rnate active and passive phases.
12:59 Do not take anap durlng the day. - Avoid taking your meals or snacks at the same
' In the evening: take a light meal and go to bed as | time as the other crewmember.
early as possible.
- During the day: normal activities, exposure to |-  The end of the flight may be difficult because it
daylight in the afternoon, avoid coffee and tea after | corresponds to a period favoring sleep.
16h. - Alternate active and passive phases.
13:00 - In the e\_/ening take a light meal and go bed at - Avoid taking your meals or snacks at the same
= to BC2: | Your norr_nal time. _ time as the other crewmember

(@) 17:59 |- Avoid gettmg up egrly. If possible take a nap

S .

O before leaving. Appropriate time to take moderate

o coffee or tea if needed. If not, take advantage of

;7 waiting times during hotel-airport transfers to relax or

© take a nap, even a very short one.

o - During the day: normal activities, exposure to |-  Alertness decrements may occur more
daylight in the afternoon, avoid coffee and tea after | frequently after midnight if no nap before departure.
16h. - Alternate active and passive phases.

- Inthe evening, take a light meal and go bed at |-  Avoid taking your meals or snacks at the same
18:00 your normal time. time as the other crewmember.
to BC3: |- Avoid getting up early. Take a long nap before
03:59 leaving. Appropriate time to take moderate coffee or
tea if needed.
- Take advantage of waiting times during hotel-
airport transfers to relax or take a nap, even a very
short one.
- During the day: normal activities, exposure to |- If early weak up, alertness decrement may
daylight in the afternoon, avoid coffee and tea after | occur between 13h and 16h.
16h. - Alternate active and passive phases.
04:00 - Do not take a nap during the day. - Avoid taking your meals or snacks at the same
to | AC1l: |- Inthe evening: take a light meal and go to bed | time as the other crewmember.
12:59 as early as possible. - Rest starts between 9h and 12h.
- In the morning: if your rest during the flight is |-  This part of the flight is unfavorable for sleep. -
planned in the first part of the flight, you should limit | You should plan a longer rest period or divide your
your coffee and tea intake rest into 2 or 3 periods spread out over the flight.
- Rest during the first part of the flight. - The end of the flight may be difficult because it
In the evening take a light meal and go to bed as | corresponds to a period favoring sleep.
early as possible. The following day: normal activity, | -  Alternate active and passive phases.

= avoid coffee and tea after 12h. Do not take a nap. - Avoid taking your meals or snacks at the same

o 13:00 - Rest during the other parts of the flight. time as the other crewmember

© fo AC2: In the evening take a light meal and go bed at your | - Rest starts between 16h and 21h.

9 } " | normal time, avoid coffee and tea after 16h. Avoid | This part of the flight is unfavorable for sleep. You

o 17:59 ; . X o

= getting up early. If possible, take a nap before | should plan a longer rest period or divide your rest

() leaving. Appropriate time to take moderate coffee or | into 2 or 3 periods spread out over the flight.

e tea if needed.

g’ - Absence of crew coordination.

< Follow the recommendation n°2 above.

- Rest during the flight between 18h and 22h. - Alertness decrements may occur more
In the evening: take a light meal and go to bed as | frequently after midnight if no nap before departure.
early as possible. The following day: normal activity, | -  Alternate active and passive phases.
avoid coffee and tea after 12h, do not take a nap. - Avoid taking your meals or snacks at the same
18:00 - Rest during the flight.after 22h. time as the other crewmember
t'o AC3: In the evening take a light meal and go bed at|-  Rest starts between 18h and 21h.
. * | normal time, avoid coffee and tea after 16h. Avoid | This part of the flight is unfavorable for sleep. You
03:59 ; . X o
getting up early. Take a long nap before leaving. | should plan a longer rest period or divide your rest
Appropriate time to take moderate coffee or tea if | into 2 or 3 periods spread out over the flight.
needed.
- Absence of crew coordination.
Follow the recommendation n°2 above.
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* Departure times from home or hotel are expressed in base-time for outbound

flights. For the return flight, its depends on the layover’s duration and the pattern of

sleep during the layover:

- after shorter layover, you should use base-time when following the
recommendations for your return flight,

- after longer layover, you will need to decide whether to use local or base-

time when following the recommendations for your return flight. It depends

to what extent you have adjusted to local time. The following questionnaire

may help you to assess your body clock phase (LAAQ).

LAYOVER ASSESSMENT ADJUSTMENT QUESTIONNAIRE (LAAQ)

Please answer the following items according to your last sleep, nap, etc, during the
layover by circling the most appropriate option. If you are unaware of the timing of
these activities on base-time the Body Clock Questionnaire (BCQ) may be of help (see
next page).

At A lot A bit A bit A lot At
normal closer closer closer closer normal
base- to base- | to base- | tolocal- | to local- local-
time time time time time time
When did you take your
main sleep? 1 2 3 4 5 6
When did you start to feel 1 2 3 4 5 6
tired?
When did you feel like 1 2 3 4 5 6
taking a nap?
When did you have your 1 2 3 4 5 6
bowel movement?
When did you have your 1 2 3 4 5 6
meals?
When did you feel most 1 2 3 4 5 6
alert?

Now please calculate your overall score by adding up the numbers that you have
circled.

If you scored between 6 and 17, your body clock is largely on base-time. You should
use base-time when following the recommendations for your return flight.

If you scored between 18 and 24, your body clock has started to adjust to local time,
but has not fully done so. You will need to decide whether to use local or base-time
when following the recommendations for your return flight

If you scored between 25 and 36, your body clock is largely on local time. You should
use local-time when following the recommendations for your return flight.
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BODY CLOCK QUESTIONNAIRE (BCQ)

If you are unaware as to what your base-time is to sleep, eat, etc. this questionnaire
may help you to determine a baseline body clock phase. You should complete the
following questionnaire with the appropriate times for several days.

You should complete this questionnaire when you are at home and well adjusted to
your base-time (i.e. after several days at home or on holidays for example). You
should complete it for several days and then average your results of these activities
on base-time to give you an idea of your normal timing.

Approximate time

Day 1

Day 2

Day3

Day 4 | Day 5

Day 6

Day 7

Average

When do you take your
main sleep ?

When do you start to
feel tired ?

When do you feel like
taking a nap ?

When do you have your
bowel movement ?

When do you have your
meals ?

When do you feel most
alert ?

When you have determined your normal base time for these activities, you can use

these values to help you to complete the LAAQ.
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3.2.2.2. LAYOVER REST FOR WESTWARD, EASTWARD AND NORTH-SOUTH

FLIGHTS

Layover recommendations includes 15 categories depending on (figure 2, Tables 2
to 4):

geographical zones: Westward (WR), Eastward (ER) and North-South Rotations (NSR),

the number of time zones crossed,

the number of nights during the layover,

arrival time to the hotel (base-time): between [16:00 and 23:59], between [00:00 and
07:59] and between [08:00 and 15:59]

Figure 2: layover recommendations diagram

Arrival to
the hotel

Number of Time
nights during to favour :

Number of
time-zones
crossed

between :

the layover

16h and 24h WL,
Local 24h and 08h WLs
time
08h and 16h
West
rotation )(\
7\ 16h and 24h WLy
A
Low / ‘
/ Eﬁfg 24h and 08h WL,
S
08h and 16h
| -
(¢b) 16h and 24h
>
O EL
> 24h and 08h
B
\ 08h and 16h
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\
rotation X
A E
/ \\ 16h and 24h .
/
Low /
E
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24h and 08h
08h and 16h

16h and 24h
South NS
rotation p 24hand 08h

Legend : 08h and 16h N/Ss
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----pYou have to make a choice
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Table 2: Layover Recommendations for westward rotations

Time of
arrival
tr? tthT Code Westward rotations
otel
(HB)
On arrival: Avoid napping, if possible expose yourself to daylight, and take a light meal.
Avoid coffee or tea.
16:00 If the hotel does not provide around-the-clock room service make the necessary
to WL1 |arrangements for breakfast.
23:59 Have dinner at base-time and go to bed at your normal base-time.
If you wake up in the early morning take breakfast and try to stay in bed.
g In the morning, eat a meal corresponding to lunch on your base-time.
=] - On arrival: have a light meal, avoid coffee and tea. If the hotel does not provide
o around-the-clock room service make the necessary arrangements for breakfast. Go to bed
% 00:00 as soon as possible.
o to WL2 |- If you wake up in the early morning take breakfast and try to stay in bed.
— 17:59 - In the morning, eat a meal corresponding to lunch on your base-time.
8 - Avoid coffee and tea after 16h base-time.
% - Have dinner at base-time and go to bed at your normal base-time
LL On arrival: have a light meal, avoid coffee and tea, and take a nap as soon as possible.
In the afternoon: expose yourself to daylight, have light physical exercise (walk). Avoid
08:00 coffee and tea after 16h base-time. If the hotel does not provide around-the-clock room
to WL3 | service, make the necessary arrangements for breakfast.
15:59 Have dinner at base-time and go to bed at your normal base-time.
If you wake up in the early morning take breakfast and try to stay in bed.
In the morning,