fatigue
Everyone, at some time or
other, gets fatigued. Statistics
on the impact of fatigue
abound within the transport
industry, from trucks to
trains to ships, and,
worldwide, aviation is no
exception. The aviation
industry is continually
developing safeguards
against fatigue. The Civil
Aviation Rules limit duty
periods and provide roster
guidelines; airlines and other
aviation businesses educate
staff to identify the
symptoms, and take part in
clinical research to help
develop strategies.
All fatigue studies show huge
extremes of sensitivity to
tiredness and work-period
lengths among individuals,
indicating that the goal
cannot be to develop a
perfect law that prevents
fatigue in everybody.
Instead, the most effective
weapons against fatigue are
the decisions of each
aviation businessperson,
pilot, engineer and air traffic
controller.
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Eighty-six percent of New Zealand
anaesthetists report making a fatiguerelated error at some time in their careers;
the US National Transport Board
implicates driver fatigue in 30 to 40
percent of all heavy trucking accidents;
at least 70 percent of Swedish locomotive
engineers report having dozed off while
on night trips; the Japanese Maritime
Research Institute says that lack of
alertness and dozing during navigation
account for 53 percent of ship
groundings; and in the United States,
fatigue is considered a contributing factor
in 20 percent of confidentially reported
accidents and incidents across all sectors.

“Almost everyone has felt
fatigued at some stage in
their lives, but not everyone
then tries to fly 200
passengers into Wellington in
a screaming southerly...”
So why would New Zealand aviation be
any different?
Yet according to the CAA’s accident
database, it is. The statistics show that
fatigue accounts for just 0.2 percent
of all accident and incident causes
(a given accident or incident may have
multiple causes).
But it’s not very likely that these figures
are reflecting reality. CAA Manager
Safety Analysis, Peter Nalder, says he
would expect the real figure to be more
like 25 percent.
“From what we know of other countries,
we are reasonably sure that fatigue is
chronically under-identified,” he said.
Manager Safety Investigation, Richard
White, agrees.
“One of the key drawbacks is that our
safety system relies on voluntary accident
and incident reports from pilots,
controllers and engineers, so unless
reporters recognise that fatigue may have
been a factor, we may miss it too.

“It’s also not typical of our culture to
say ‘Well, I was so tired, and I just
slipped up’. It’s far more likely that
people will look outside themselves for
an external reason why something has
gone wrong.
“And fatigue is a hard thing to quantify.
At what point do you attribute normal
forgetfulness or lack of concentration to
fatigue? We’ve all been driving a familiar
route and suddenly broken out of deep
thought and realised we can’t remember
the last few minutes of the drive.
In aviation, that can be all it takes,” he said.
“Almost everyone has felt fatigued at
some stage in their lives, but not everyone
then tries to fly 200 passengers into
Wellington in a screaming southerly, or
hover a helicopter just a few feet above
power lines for hours.
“As Safety Investigators, we need to get
better at asking the questions that will
expose any fatigue issues that may have
played a part,” Richard said.
Aviation doctor Tony Hochberg teaches
the dangers of fatigue to regional
airline pilots.

“The impairment with fatigue can be just
as bad as that you get with alcohol. Flying
fatigued may be just as dangerous as being
a drunk driver,” he said. “Recognising
the fatigue can be a problem.”
“It also impacts on your health.
Shiftworkers who regularly do a
graveyard shift, from midnight to 7 am,
have about double the risk of heart attack
and stroke, but it’s not clear why that is.”

Why do shiftworkers
suffer fatigue?
Under the Directorship of Associate
Professor Philippa Gander, at the
Sleep/Wake Research Centre,
Wellington School of Medicine,
research on fatigue in the workplace is
under way. Doctoral research by Leigh
Signal, in partnership with Airways New
Zealand, is centred on air traffic
controllers and the impact of scheduled
napping dur ing night shifts, while
Michelle Millar is examining fatigue
among doctors. They hope their work
will lead to a better understanding of
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fatigue in New Zealand’s workplaces and
provide strategies for shiftworkers.
“Shiftworkers are far more at risk of
fatigue than day workers. Humans are
designed to be awake during the day and
asleep at night. Our body clock finds it
difficult to change to a new pattern of
work and sleep, so when working a night
shift, the shiftworker will be sleepier and
perform more poorly,” Michelle said.
“The reason your body clock can’t
change quickly to working nights is that
your body gets a lot of cues from the
environment about what time of day it
is. Daylight is a very strong cue that keeps
telling your body clock that you should
be awake.
“The big problem for any shiftworker is
getting enough sleep. If you are working
during the night and sleeping during the
day it is very hard to get enough good
quality sleep. Long hours of work can
also add to this problem by limiting the
amount of time available for sleep. Night
workers tend to get one to two hours
less sleep per day than day workers. Over
several days, they will build up a sleep
debt, like a bank account – but it’s not
possible to get a credit.You can only get
back to a zero base line by having two
full nights of sleep.”
Another current study of napping as a
weapon against fatigue is being carried out
by University of Otago doctoral fellow,
Melissa Purnell, and Associate Professor
Anne-Marie Feyer. Like Leigh and
Michelle, their investigation is breaking new
ground by measuring the effects of napping
not in a laboratory, but in the workplace
under normal operating conditions.
A g roup of aircraft maintenance
engineers were given the opportunity to
take a 20-minute nap during their 12hour night shifts. The eng ineers’
performance on a range of tests, designed
to be sensitive to fatigue, was measured
at the start and end of each shift
containing the nap, and was compared
to their performance on night shifts
without naps.The results showed that the
engineers performed significantly better
at the end of the night shifts with the
nap compared to without.
“The results of our work so far clearly
indicate that strategies aimed directly at
alleviating fatigue show considerable
promise. However the challenge remains
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“You do lose your sense of humour.
You get edgy and you don’t want to be
crossed. I wouldn’t want to live with
myself when I get like that. You can
also get short-ter m memory loss.
You’ll be working fine for about an hour,
and then you’ll suddenly look up and
think ‘I did what?’
“I was flying to Dunedin one night on
the late shift, and just after touchdown I
looked over at the copilot and said ‘shall
we do the landing checks now?’ We were
both just doing things automatically,
but didn’t physically go through the
checklist. I obviously should have said
I was fatigued and not flown that day,”
the pilot said.

in effectively integrating strategies such
as napping into the workplace under
operational conditions,” Melissa said.
Melissa and Anne-Marie expect to
publish their results by March next year.

Who’s fatigued?
Fatigue is a tricky concept to predict
because it is very individual. What
exhausts one person will be a walk in
the park for another.And the same person
can react differently to the same situation
from week to week.
The New Zealand Engineering, Printing
and Manufacturing Union says fatigue
is “a temporary inability or decrease in
ability to respond to a situation, because
of previous overactivity.” It says this is
hazardous when lives and well-being are
at risk.
A pilot who has logged more night hours
than day hours over the past six years says
that as fatigue builds up, it starts affecting
more and more of your life.
“To say that flying at night was 100
percent efficient would be a lie. If we
had to use lateral thinking to get ourselves
out of the cactus, we’d be in trouble.
“But if you’re suffering from fatigue,
you’re the last one to know.You end up
in the hereafter – you don’t know what
you’re here after for.You might walk into
a shop and people think you’re nuts.You
just stand there and wonder what you
came in for.

Licensed Aircraft Maintenance Engineer
Jim Frazer has been instrumental in
developing a 12-hour shift roster that was
given the support of 84 percent of hangar
staff after a 12-month trial.
While he has never seen a major error
occur due to fatigue, he says shift work
is challenging, and newcomers have to
be educated about the pitfalls. “If you’re
a shiftworker, you’ve got to think ‘this is
my life’.You’ve got to prepare for it and
look after your body a bit better than a
non-shiftworker. That means going to
bed when it’s a beautiful sunny afternoon
and you’ve got things to do. If you don’t
change your life to fit with the night shift,
the night shift will beat you.”
As acting shift supervisor, Jim is well
aware of the importance of monitoring
the performance of others.
“You can tell if someone’s more weary
than usual, and you give them a job that
matches their alertness level. It’s aircraft
maintenance, so it’s got to be in hand.
“Not all maintenance jobs are glamorous
or safety-related. Pulling insulation
blankets out of a cargo hold requires a
lot less concentration than rigging an
aileron,” he said.
A shiftworker for the past 11 years, who
co-authored her own roster and has taken
part in studies to develop strategies for
protecting against fatigue, said the
shiftwork was beginning to tell.
“When I’m fatigued, it feels like I’ve just
been sitting in economy class for 20 hours
and I’ve been through six time zones. I
generally feel tired and might be listless
and grumpy at work,” she said.
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Surviving shift work – hints from the experts
Sleep is the most effective weapon against
fatigue. Often shiftworkers think they can
motivate themselves to adjust to working
at night and sleeping during the day, but
the body doesn’t respond to motivation.

body alarm goes off and wants to be alert
at 10 or 11 am,” Leigh said.

Time your naps

Michelle Millar says sleep research shows
most people adjust very slowly to
changing schedules, and they may need
about a day for every hour that their
schedule is altered, while others may
never adjust to working at night.

If you want to be able to perform well
immediately after a sleep, you can
minimise waking up feeling groggy by
controlling the length of your sleep.

“Shiftworkers also tend to revert back to
a normal cycle on their days off, so their
body is continually trying to keep up.
This constant changing leads to feeling
cranky, tired and unwell – just like
perpetual jetlag,” she said.

weapon against fatigue

Leigh Signal adds, “A shiftworker may
be better off fitting in sleep that coincides
with their body’s natural cycle.”
Known as the body’s circadian rhythm,
this cycle of highs and lows throughout
the day is common to all people, and to
all of the body’s systems.
“It is hardest to stay awake between 3 and
5 am when all of the body’s functions are
at their lowest ebb. Another good time
for getting to sleep is in the early
afternoon. But the body is most alert at
10 or 11 am, and again just before bedtime.
“You can use the body’s natural rhythm
to help your sleep. Shiftworkers who work
until 6 am should try and get to sleep as
soon as possible after the shift, before their

•

•

Sleep is the most effective
Being woken during deep sleep worsens
the effects of sleep inertia. After you fall
asleep, for the first hour or so, you go
progressively deeper into sleep. Limiting
a sleep to around 40 minutes ensures you
wake before enter ing deep sleep.
Alternatively, continue to sleep through
to 90 minutes, or multiples of 90, when
you are less likely to be in the deeper
stages of sleep. However, some sleep is
always better than none.

•

•

•

Mental relaxation techniques can
help you relax and fall asleep. There
are hundreds of books and tapes
available on these techniques.

•

Avoid alcohol, caffeine and nicotine
in the hours before bed. Caffeine and
nicotine are stimulants and will keep
you awake. Alcohol will help you fall
asleep, but will affect the pattern of
your sleep.The result can be disturbed
sleep later in the sleep period cause
by ‘the sweats’, and vivid dreams or
nightmares.

Take precautions
•

•

Darkness is a key trigger to your body
that it is time to sleep. Black out
curtains, or tin foil over windows and
an eye mask will help give your body
the message.
Switching the answer phone on,
turning the ring off, and explaining
your timetable to friends and family
will help limit interruptions.

Eat properly. Stomach complaints are
common among shiftworkers who
often eat large meals during the night
when digestion is less efficient. Eat
light, healthy meals during your shift,
and do not have a large meal
immediately before sleep.
Regular exercise will improve your
overall health and your ability to relax,
but a workout just before bedtime
will probably interfere with your
plans for sleep.
Follow a regular pre-sleep routine to
trigger your body that it is time for
sleep. This could be as simple as
reading in a chair for a few minutes,
putting on your pyjamas and
brushing your teeth.
Don’t use your bedroom for doing
your tax return or studying for your
exams.

The Circadian Rhythm of Body Temperature
How much is enough?
There is enor mous individual
variability in how much sleep people
require. The average person reports
getting 71/2 to 8 hours per night.This
is what they report getting, rather
than what they necessarily need. So,
the amount of sleep an individual
needs is the amount that person
requires to feel fully rested. There is
no evidence that you can get too
much sleep, but it is important to
realise that you can’t store sleep up as
a credit for a later date.
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•
Give yourself the once-over
1. Have you had less than two full
nights of sleep in the last two
days?
2. Has it been more than 12 hours
since you last slept?
3. Are you going to be working
during the night?
If you’ve had 10 hours sleep in the
last two days, it’s been over 12 hours
since your last sleep, and you’ll be
working at night, you’re putting
yourself at risk – Leigh Signal and
Michelle Millar, sleep researchers.

Staying alert through
the long hauls
There are things you can do to stay alert,
but these will only work for a limited
time. As sleep is not optional, in the end
you will sleep no matter where you are
or what you are doing.
• If you are tired, you can limit the
effects to some degree by stretching
or walking around if possible, and by
talking to other people.
The pilot spoken to here says two-pilot
crews can definitely help on the
night shift.
“We share the load around, and talk.
Some guys are not conversationalists, but
even a few grunts help to keep the other
guy alert. After a while, you do lose your
ability to concentrate. We try and
challenge ourselves by doing things like
an NDB approach, or having a look at a
flapless landing.” (To break the
monotony, do things that are different
rather than difficult.)
• Caffeine can give you a short-term
boost, but not if you use it continually.
Save that coffee for the hard times. If
you are feeling alert before a shift,
have a caffeine-free drink instead.
Coffee is a diuretic though, so think
about when you take it, and avoid it
in the few hours before sleep.

Consider your personal comfort.You
will tire more quickly if you are cold
as your body is using energy to keep
warm.

There’s no such thing as
a perfect roster mate
Designing a roster can be a thankless task.
Leigh Signal and Michelle Millar point
out that no roster is ever going to suit all
staff, and meet management
requirements.
“There will never be a perfect roster
because everyone is an individual. Some
people will be fine on a roster, and others
will struggle with it. But there are some
ways of improving your chances of
getting it right,” they said.
• Learn about typical body-clock
rhythms. If someone finishes work at
9 am, they will find it very hard to
sleep when they get home. They
would be better off finishing work at
6 am. But the person who then starts
at 6 am will also be affected as their
sleep is restricted by the earlier start.
• Involve the people being rostered.
Ask for their input even though their
wishes may be difficult to achieve.
• When you are programming in time
off, think about time for sleep,
travelling home, eating and spending
time with the family. On minimum
tur n-arounds, there is more to
consider than just sleeping time.
• A forward-rotating shift in which
shifts start progressively later each day
is easier for the body to cope with
than a backward-rotating one. Staff
may prefer a backward-rotating shift
because it compresses the working
week, leaving more personal time, but
be aware that this type of shift is more
difficult for the body.
If you are a shiftworker and you are finding
it tough, you are not going crazy. What you
are doing is harder than normal day work.
Follow the suggestions above, and if you
have any safety concerns, contact the CAA
on 0508 4 SAFETY (0508 472 338).

Comments from
fatigue-related
New Zealand incidents
• The pilot was fatigued
from a long day
previously and an early
start the next day.
• The shiftworker showed
a lack of concentration
probably brought about
by an unusually long
shift and coinciding
hangover period.
• Cause not determined
but shiftworker believed
that as it was the last
hour of the last shift in
the roster cycle, fatigue
could have been a factor.
• The officer forgot to
carry out the addressing
requirement in its
entirety.
• Procedure not followed
as engineer was
distracted.
• The pilot did not check
NOTAMs before the flight
• Short-term memory loss
• Fuel starvation
• Distracted
• Lack of attention to
clearance
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New Authority Members

John Gabriel

Gordon Vette

Two aviation veterans, who share a
background in airlines and instructing and
a commitment to improving flight safety,
recently joined the CAA Board.
New Board members John Gabriel and
Gordon Vette replace Robert Inglis and
Miriam Dean who have both completed
their terms.
John Gabriel says his strong operational
background will complement the expertise
of the other Board members.
Mr Gabriel is RNZAF trained and flew
DC3, F27 and Viscount aircraft for NAC
until 1970, when he joined Air New
Zealand. During his time with Air New
Zealand Mr Gabriel was a DC8 captain
and a Boeing 747 captain and instructor.
He has also worked for Thai Airways as a
Boeing 747 (series 200 and 300) captain,
and holds type ratings on DC3, DC8,
DC10, F27, Viscount, Electra,
and Boeing 747.
Mr Gabriel has captained heavy jets
throughout the world, including the
Middle East, Europe, the West Coast of
North America and the North Atlantic.

“The biggest challenge facing the CAA and the aviation industry
is to finish the rulemaking process and bed in the tremendous
changes that have taken place over the last eight years or so. We
must work through any problems that arise in a constructive
manner with the industry as a whole, in order to maintain
confidence in the system from the aviation industry and the
general public, “ said Mr Gabriel.
Aviation consultant Gordon Vette, known for his research into
the Erebus Crash, says that his contribution will be his
commitment to flight safety.
“My total interest, throughout my entire aviation career and now,
is flight safety. That is the area I did my doctorate in, and I
spent most of my career training others in flight safety.
My principal dedication is to the enhancement of flight safety at
reasonable cost,” Mr Vette said.
After training as an engineering apprentice with Air New Zealand
and the RNZAF, Mr Vette gained his CPL and became an
RNZAF flight instructor (military A1 and civil A-Category).
Mr Vette then returned to Air New Zealand as a DC6 captain,
where he became the youngest four-engine international airline
captain in the world. He went on to become a senior check and
training captain on Electras, DC8s, DC10s and Boeing 747s,
accumulating a total of more than 21,000 flying hours.

After making independent submissions
to the Royal Commission on the Erebus
Crash, Mr Vette wrote the book and
produced the video Impact Erebus. Book
and video sales are used to fund the “Capt
A G Vette Flight Safety Research Trust
Fund”, which sponsors selected graduate
and postgraduate students in flight safety
research studies through to doctoral level.
MrVette also conducted doctoral research
on aviation technology, including
enhanced ground proximity warning
systems, head-up displays, synthetic
vision, and virtual reality simulation.
The founding chairman of ICARUS
(an independent confidential reporting
system) and life-member of NZALPA,
Mr Vette is also a member of IFALPA,
FRAeS, and the Guild of Air Pilots and
Air Navigators.
“The New Zealand aviation industry’s
greatest strength is that it is small with a
superb pool of experts available within
the industry; we must listen to them and
learn from the success and failures of
others,” Mr Vette said.

Explaining the Authority
The CAA is governed by a board of
community and aviation industry
representatives whose focus is
strategic direction, accountability
and performance. The five
members are appointed for threeyear terms by the Governor-General
on the recommendation of the
Minister of Transport.
Gordon Vette and John Gabriel join
board members Rodger Fisher
(chair), Catherine Hales (deputy),
and Tom Ryan.
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tourist flight operator
seminar progress
Momentum is growing for an
association of tour ism flight
operators aimed at improving safety
standards. A second seminar, to be
held at Omarama in May, will be
open to every company that carries
out tourism flights.
Coordinator Geoff Ensor, of
Tekapo-based Air Safaris, said the
seminar aimed to cast the net wider
than the original 14 scenic flight
operators.
“For an organisation like this to
work, we need to have everyone on
board. This is not just an idea for a
select few,” he said.
The project aims to develop a
recognisable association, or a quality
mark that would distinguish
members as offering a very high
standard of safety and quality within
their operation.
Next year’s seminar would be used
to reach agreement on all facets of
this brand process, and to determine
how members would be audited.
“We might develop our own brand,
or we could qualify for the Tourism
New Zealand-supported ‘Qualmark’
brand. But these are the sorts of
things we will be presenting to the
seminar for discussion,” Geoff said.
Chief Executive of Nelson
Helicopters Robyn Reid said her
company intended to get involved and
hoped that all other operators flying
in the mountains would follow suit.
“We would definitely be interested
in looking at what they are doing,
and helping to ensure it is practical
and useful both for the customers,
and for the operators. I entirely
applaud what they are doing if it
helps raise safety awareness and
professionalism in this sector,”
she said.
For further information contact:
Geoff Ensor, Air Safaris:
Tel: 0–3–680 6880
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weather and NOTAMs on the web

free

www.ifis.airways.co.nz
Airways New Zealand has made
getting flight information simple and
fast with its new web site, which gives
you free access to weather and
NOTAMs via the Inter net.
Free registration to the site gives you
real-time access to Airways’ weather
and NOTAM database, and it is
available to all general aviation
individuals and operators.
Known as IFIS (Internet Flight
Infor mation Service), the site is
the first phase in an Inter net
flight-planning initiative resulting in
part from a CAA/Airways project that
has been consider ing how the

Aeronautical Information Service
should be funded. The new site is
being offered alongside the traditional
telephone and fax-on-demand
briefings.
In addition, full IFR flight plans can
be filed directly via the site, and there
are also moves to allow VFR flight
plans to be filed, changed and
cancelled. A CAA Industry Rules
Advisory Group study team is
consider ing this possibility, and
progress will be published in the CAA
News. Standard IFR flight plans will
be able to be activated using the IFIS
system from 4 December 2000.

To use IFIS, log on to the Airways
web site www.ifis.airways.co.nz
and register with the user name and
password of your choice.Airways will
keep a record of how often you use
the site to help judge its potential for
the future.
Any questions? Contact:
John McKenzie,
Airways New Zealand Regional
Air Navigation Service Manager,
Air Traffic Support Sector.
Tel: 0–3–358 1631
Email: mckenzj@airways.co.nz

www.ifis.airways.co.nz
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Quality Assurance –
bullshit or business excellence?
Quality Assurance can sound like
mumbo-jumbo-marketing speak.
What has Quality Assurance got to do
with a helicopter out on a fire-lighting
job, or a small scenic operator running
one aeroplane?
When Nelson Helicopter’s Chief
Executive Robyn Reid first started
learning about Quality in the early 1990s,
her pilot-husband Bill rolled his eyes and
told her it was “bullshit”. Now Quality
concepts are an integral part of the pair’s
business and, as Robyn says, “that means
making more money”.
“People get hung up on the word
‘Quality’. It’s one of those buzzwords

that gets used, and it has one of those
long definitions, but it’s really about
improving your organisation and business
excellence,” Robyn said.
“When we develop checklists for the
var ious jobs we do, such as
fire-lighting – that’s Quality. Our pilots
need a lot of equipment on those jobs,
and we have the checklists to make sure
they take everything. Then we’re not
wasting client’s time and money, and
they’re not damaging our business.
“We’re using Quality practices when we
monitor our aircraft’s performance. We
know what the acceptable performance
variations are, so when we get readings

outside the normal range, we can fix
things before they get really expensive,”
Robyn said.
“The CAA has said that all Part 119
businesses should be into Quality
Assurance, but that shouldn’t be the
motivation. The motivation should be a
better profit. That’s what we are in
business for. We used to be in it for the
lifestyle and fun – now we’re in it to
make money.”

Every Part 119 operator is
required to employ a senior
person responsible for Quality
Assurance or organisational
management. An acceptable
qualification is the Certificate
in Quality Assurance, offered by
the New Zealand Organisation
for Quality through Polytechnics
nationwide, and by correspondence.
The course covers the principles
and practices of Quality Assurance.
Course modules start with basic
concepts, and cover devising
systems, implementing them and
checking that they are working,
and determining the cost. The
course is usually attended once a
week for one academic year, and
costs about $720 for members of
the New Zealand Organisation
for Quality and $1000 for non
members.
For details of the course nearest
you, contact the New Zealand
Organisation for Quality:
National Office
P O Box 622
Palmerston North
Tel: 0–6–350 5825
Fax: 0–6–350 5820
Email: quality@nzoq.org.nz
Web: www.nzoq.org.nz
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