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About Shiftwork Services

• Fiona Johnston established Shiftwork Services 
– 1995

• Working relationship with InterDynamics and 
The Centre for Sleep Research (University of 
South Australia) 

• Provide training to most of New Zealand’s 
organisations who are exposed to fatigue risk 



Why Are We Talking About 
Fatigue Risk?

Fatigue is a 
significant cause of 
costly accidents and 
incidents in a broad 
range of industries 
including road 
transport, aviation, 
rail, mining, 
manufacturing, 
building, hospitality 
and health care. 



Fatigue-Related Accidents

Fatigue has been 
implicated in these 
accidents.



How Does Fatigue Figure in
Road Accidents ?

• Twice as many crashes 
occur in the second 
half of a trip as in the 
first half.

• Most crashes that 
involve drivers who fall 
asleep at the wheel 
occur at night.



More Facts and Stats

• Fatigue is a major cause of crashes in Victoria 
resulting in some 70 deaths and approximately 
500 serious injuries each year.

• Informing drivers about the dangers of fatigue 
and key avoidance strategies are high road 
safety priorities for the TAC, with the aim of 
helping to reduce road trauma on Victoria’s 
roads.

Ref - Transport Accident Commission



Fatigue Facts and Stats

DRIVER FATIGUE is the primary cause of at 
least 100,000 crashes and more than 1500 
deaths annually, costing businesses and 
individuals $12.5 BILLION yearly. Research 
suggests that fatigue is the number-one 
cause of heavy truck crashes (30-40 
percent). 

Ref - National Highway Transportation Safety 
Administration and National Sleep Foundation



Petrol Tanker Crashes into 
Farm Tractor

“Well Mr R......, again to your credit you have come 
along to Court, and you have pleaded guilty to 
careless driving. I guess that falling asleep is 
something that we see all too often, and I am happy 
to see or we are happy to see that truck drivers, I 
guess, collectively are tending now to do something 
about it because some of these trucks can cause 
some quite frightening accidents.”

Sentencing Notes –Papakura District Court



Fatigue Facts and Stats

A Massey University survey 
of nearly 1400 junior doctors 
found some were working 
more than 70 hours a week. 
Nearly half reported they had 
fallen asleep at the wheel 
driving while home from work 
and four out of 10 said they 
had made a fatigue-related 
medical error over a six-
month period.



Fatigue-Related Prosecution 

Long-haul driver Darril Haynes had not slept in 
two days before colliding with another truck on 
the Pacific Highway near Grafton NSW and 
being incinerated. Fuelled by methamphetamine 
the 37-year-old had driven his trailer more than 
5400 kilometres in the week leading up to his 
death.



Judgement

• In handing down his judgement, Justice Michael 
Walton said the case painted a sobering picture 
of the risk for long-distance drivers and driving 
when fatigued.

• The judge also criticised the company for failing 
to ensure rosters allowed enough time for 
breaks and sleep or to provide training on the 
self management of fatigue and alertness. 



Sleep Restriction and Health
- Current Research

• The very latest research out of University of Chicago 
Medical School is shocking sleep experts. For 
example, after 4 hours of sleep for six consecutive 
nights, healthy young men produced the type of 
blood test results expected from sixty-year-olds.

• The results suggest that the physical effects of sleep 
loss are rapid and serious. For example, the immune 
system’s response to a flu shot was only half  that of 
a group who had normal sleep throughout the trial.



Cost of Fatigue Research
• A study of nearly 29,000 employees published in the January 

Journal of Occupational and Environmental Medicine found that 38
per cent said they had experienced "low levels of energy, poor 
sleep, or a feeling of fatigue" during the past two weeks. The study 
looked at how fatigue impacts on productive time in terms, not just of 
absenteeism, but also presenteeism – time when employees are at 
work but performing at less than full capacity.

• Almost one in 10 workers with fatigue (9 per cent) reported such
unproductive work time. Fatigue reduced their work performance 
mainly by interfering with  concentration and increasing the time 
needed to accomplish tasks. 

• Total lost productive time averaged 5.6 hours per week for workers 
with fatigue, compared to 3.3 hours for their counterparts without 
fatigue.  



Sleep Restriction and Health
- Our Comment

• If your staff were able to gain adequate sleep how could
that affect their health and therefore work performance? 

• How many days off do staff take as a result of fatigue?

• What is the impact on your bottom-line? 

• Does your roster allow time for staff to gain adequate
sleep? 



Financial Consequences

• For U.S. employers, this brings with it 
estimated costs of more than $136 billion per 
year in health-related lost productivity – some 
$101 billion more than for workers without 
fatigue. Eighty-four per cent of the costs were 
related to reduced performance while at work, 
rather than absences.

• Interventions targeting workers with fatigue 
could have a marked positive effect on the 
quality of life and productivity of affected 
workers.



Potential Cost of Fatigue
• Cost in legal fees

• Cost in cleaning up the environment
• Cost in equipment

• Cost of Lost Time Accidents (LTA)
• Cost in staff morale 

• Cost in retraining
• Cost of absenteeism

• Cost of lowered performance
• Cost in public perception of the organisation.

Imagine how much you could save if you had a good 
Fatigue Risk Management System in place. 



What is Fatigue?
Definition   

Fatigue is defined as – a reduction in the ability to 
perform work that results from previous effort and is 
a response to conditions like: 

- inadequate rest 

- disturbed biological rhythms 

- excessive mental and physical activity. 



Coping with Fatigue

“Fatigue cannot be prevented by personality, 
intelligence, education, training, skill, motivation, 
size, strength or professionalism." 

Ref - Ron Heselgrave, Associate Professor at the University of Toronto 
and long-standing shiftwork researcher. Cited from: Civil Aerospace 
Medical Institute & FAA.  (2001).  Shiftwork Coping Strategies.

Our comment – The risk can be mitigated, 
however, by having a quality roster, and staff and 
families who have fatigue management skills.



Fatigue - a moment of inattention, poor judgement, s low reactions, 
microsleeps, less attention to detail, poor periphe ral vision, grumpiness. 

Take a  moment to consider the potential consequenc es of fatigue for 
these people.



Fatigue Risk Management  

• Historically, most regulators have tried to manage 
fatigue by prescribing the number of hours an 
individual is allowed to work.

• In our view, good fatigue management is about 
regulating, measuring and managing the 
opportunity to obtain sufficient sleep rather than 
prescribing the hours that an individual works. 

Ref - Professor Drew Dawson CfSR
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� FAID� fatigue assessment software is a product 
designed to assess the risks associated with 
hours of work.

� It is based on the roster fatigue assessment 
formulae developed and validated by Dr Adam 
Fletcher and Dr Drew Dawson at the Centre for 
Sleep Research, (University of South Australia.)



Factors That Impact On The Staff’s 
Ability to Manage Fatigue

personal factors
• age
• health
• Owl / lark type
• family support
• use of time off
• shiftwork skills
• distance to work

rostering factors

• start & end time
• consecutive nights

• time available for sleep

environmental factors
• light

• noise
• nature of work



Canadian Police DDNNNOO

This shows a peak 
fatigue of 118.5. 

A score of 80 has been 
associated with the 
performance expected of 
a person who has a 
blood alcohol level  of 
0.05%.  

Alcohol impairment at 
these levels would not be 
acceptable in any 
business.  



Canadian Police Sleep Chart

The Sleep Estimate 
Scores show three 
categories of time 
periods: 24, 48 and 168 
hours, with graphical 
overlays of the likely 
amount of sleep 
obtainable, in relation to 
the break allocated 
between shifts. 



Work Period Fatigue Risk Level 

The Fatigue Risk Gantt Chart 
indicates each work period’s 
Fatigue Risk Level (by 
colouring). 

With the visual display, 
patterns of work-related fatigue 
may become apparent.  



Handymariner and the 
fishing vessel Lipari

• MARINE SAFETY INVESTIGATION -
Independent investigation into the collision 
between a Hong Kong flag bulk cargo vessel 
and Lapari off the south coast of Western 
Australia on 18 January 2001. The skipper’s 
work and rest routine was analysed using 
FAID®.

• The FAID® software indicated that Lipari’s
skipper had a fatigue score at the time of the 
collision of between 134 and 175. 



An Insurer’s View of Fatigue Risk  

• Insurers, like the rest of the world, are 
waking up to the threats of fatigue.

• Insurance underwriters are now asking 
their risk engineers to include risk 
gradings for fatigue in some  areas of 
commercial / industrial insurance.



In The Past …
Risk engineers were reluctant to include fatigue within 
an organisation’s total risk gradings primarily because 
of lack of scientific understanding about its causes and 
impacts. They did not have a reliable method of 
assessing fatigue risk.

Now - Companies can significantly reduce their 
fatigue-related exposures with the help of defensive 
systems like Faid®Safe which aims to reduce 
organisational risk and associated cost to create a 
safer environment for workers and the community.

Ref - Risk Engineer Peter Johansson - Zurich Risk Engineering  
(Read the article www.shiftwork.co.nz)



A Fatigue Risk Management 
Solution for Employers Involves:

• Having a good roster

• Assessing fatigue related hazards
• Informing new staff about the challenges of 

shiftwork
• Assessing the role of fatigue in accidents and 

incidents

• Providing shiftwork lifestyle training on how to 
sleep / stay alert / be safe / balance home and 
work life.



The Potential Benefits For Employers 
and Employees are:

• Reduced 
absenteeism

• Better productivity 

• Fewer accidents

• Improved staff morale 

• Fewer incidents 

• Reduced staff 
turnover

• Reduced insurance 
premiums



About Faid®Safe 
Faid®Safe is a fatigue safety system built on Risk Engineering Principles. It is 
offered as a global bench mark for Fatigue Risk Man agement.

Faid®Safe alliance partners include:

• Centre for Sleep Research (University of South Aust ralia)
• Clockwork Consultants 
• InterDynamics 
• Shiftwork Services 
• Zurich Risk Engineering. 

Faid®Safe alliance partners are based in Australia,  Europe, New Zealand and North 
America. Between us we are taking Faid®Safe to the global market. We want to 
make this service available to every organisation t hat is exposed to fatigue risks. No
matter where you are, we would like to hear from yo u. We want to add value to your
business.

Collectively we are taking a set of fatigue risk ma nagement methodologies to the
world. 



What next?
Contact Fiona Johnston to discuss…

Staff Training - sleep and fatigue management, 
shiftwork management 
Management Consulting - roster design, policy 
development 
Software Solutions - software diagnostic analysis of 
planned and actual hours worked
Literature, Books, Educational Material. 

fiona@shiftwork.co.nz
021 246 0077
www.shiftwork.co.nz



Work with Shiftwork Services

Would you like to work with us spreading the 
message of Shiftwork Success?

To discuss how you can work with us contact: 
Fiona@shiftwork.co.nz

Thanks and work safely.
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