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Foreword 

The Sectoral Activities Department of the ILO commissioned this report in order to 
draw attention to the links between fatigue and working time in the road transport sector, 
and to provide its constituents with information on this issue. In addition, this working 
paper supports the International Transport Workers’ Federation’s (ITF) international 
campaign “Fatigue Kills”. 

Fatigue is a growing health and safety concern for the road transport sector. It is a 
workplace hazard that is the main cause of thousands of road transport accidents and 
fatalities each year. 

Although fatigue cannot always be avoided, it can be better managed. Governments 
and employers and workers and their organizations, are making strides to combat fatigue. 
In particular, some governments are introducing new technologies, better working time 
legislation and improved enforcement. However, more needs to be done, especially in less 
developed countries, to improve the situation in the road transport sector.  

Preventive strategies can be implemented within the diverse range of political, 
economical and social environments in which the road transport industry operates. The 
ILO’s constituents, through social dialogue, can play a crucial role in developing and 
implementing policies which could improve working conditions for drivers and make the 
roads safer. 

This paper provides some insight into the issues of fatigue and working time. It is by 
no means an in-depth study, but its purpose is to stimulate discussion, and describe some 
examples of what is happening today to address these serious health and safety issues in 
the road transport sector. The opinions expressed are those of the author and not 
necessarily those of the ILO.  

Norman Jennings, 
Acting Director, 

Sectoral Activities Department. 
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1. Introduction 

Driver fatigue is one of the biggest safety issues facing the road transport industry 
today and the most dangerous aspect of driver fatigue is falling asleep at the wheel. Fatigue 
leads to sleep and lack of sleep is one of the leading causes of fatigue. Research has 
determined that working time, evening work and inadequate periods of rest all play a role 
in driver fatigue, and growing attention is being focused on the role of fatigue in workplace 
accidents.  

As the most important health and safety issue facing the sector today, it must be 
addressed so as to improve working conditions for drivers, but also to protect the public 
from the possible negative consequences which fatigue can induce.  

Governments, employers and workers are all working towards combating fatigue 
through various means. Tripartite efforts should be encouraged and strengthened through 
social dialogue in order to improve the situation.  

1.1. Fatigue 

“Human fatigue is now recognised around the world as being the main  
cause of accidents in the transport industry.” 1 

There is no universally accepted definition of fatigue. The European Transport Safety 
Council has defined it as: “tiredness concerning the inability or disinclination to continue 
an activity, generally because the activity has been going on for too long”. 

The following definition and explanation, adopted by the Medical Library, a service 
of the United States’ National Library of Medicine and the National Institutes of Health is 
provided here to demonstrate how comprehensive the term is. The Library defines fatigue 
as a feeling of weariness, tiredness, or lack of energy. Synonyms of fatigue are tiredness; 
weariness; exhaustion and lethargy. It advises that it is different from drowsiness as this is 
a feeling of the need to sleep, whereas fatigue is a lack of energy and motivation. 
Drowsiness and apathy (a feeling of indifference or not caring about what happens) can be 
symptoms of fatigue. In addition, fatigue can be a normal and important response to 
physical exertion, emotional stress, boredom, or lack of sleep. However, it can also be a 
non-specific sign of a more serious psychological or physical disorder. Since fatigue is a 
common complaint, sometimes a potentially serious cause may be overlooked. 

The Library also points out that there are many possible physical and psychological 
causes of fatigue. In addition to the loss of sleep, some of the more common causes are: 

! anaemia (including iron deficiency anaemia); 

! sleep disorders such as insomnia, sleep apnoea, or narcolepsy; 

! ongoing pain; 

! an allergy that leads to hay fever or asthma; 

 
1 Australian House of Representatives Standing Committee on Communications, Transport and the 
Arts: Report: Beyond the Midnight Oil: An inquiry into managing fatigue in transport (Canberra, 
2000). 
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! an underactive thyroid (hypothyroidism); 

! use of alcohol or illegal drugs like cocaine, especially with regular use; 

! depression or grief. 

Fatigue can also accompany the following illnesses: 

! infection, especially one that takes a long time to recover from or treat, like bacterial 
endocarditis (infection of the heart muscle or valves), parasitic infections, AIDS, 
tuberculosis, and mononucleosis; 

! congestive heart failure; 

! diabetes; 

! chronic liver or kidney disease; 

! Addison’s disease; 

! anorexia or other eating disorders; 

! arthritis; 

! autoimmune diseases such as lupus; 

! malnutrition 

! cancer. 2 

Drivers’ symptoms of fatigue can include: 

! loss of alertness; 

! difficulty keeping eyes in focus; 

! frequent yawning; 

! loss of concentration and wandering thoughts; 

! reduced awareness of surroundings – apparent sudden appearance of other 
vehicles behind or in front of the truck; 

! memory lapses; 

! failure to check rear view mirrors as frequently as normal; 

! unconscious variations in speed; 

! erratic changing; 

! driving too slow or too fast; 

 
2 Information obtained from http://www.nlm.nih.gov/medlineplus/ency/article/003088.htm, 25 July 
2005. 
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! drifting out of the lane; 

! missing a turn-off. [Emphasis added.] 

Lack of sleep is considered to be one of the primary causes of fatigue. Everyone 
maintains a basic sleep requirement that varies, but the average is seven to eight hours per 
day. Therefore if a person does not get a full night’s sleep, he/she is more likely to be 
fatigued the following day. One study examined 238 bus drivers who drive on the Northern 
Pan American Highway of Peru. More than 45 per cent admitted to having an accident. 
About 55 per cent slept less than six hours per day, and 31 per cent had slept less than six 
hours in the 24 hours before answering the survey, and 80 per cent were in the habit of 
driving more than five hours without stopping for a break. 3 It is recognized that losing as 
little as two hours of sleep can affect reaction time, mental functioning and alertness.  

A commercial driver spending several nights on the road in abnormal sleeping 
conditions (81 per cent of the drivers in the Peruvian study said they always slept in the 
lower luggage compartment of the bus while another driver was driving the bus or when 
the bus was parked in the bus terminal) and limited sleep will accumulate hours of sleep 
deprivation. If a sleep debt becomes too large, the brain will eventually go to sleep 
involuntarily. This is called micro-sleep. Micro-sleep only lasts for a brief period, but they 
can be very hazardous if it occurs while driving. For example, if a driver has a micro-
sleep for just one second while travelling at a speed of 100 km/h, the vehicle will have 
gone 28 metres without the driver in control. 4 [Emphasis added.] 

Studies of driving tasks show that the length of time spent on a task affects the quality 
of performance. As more time is spent on a task the level of fatigue increases, the time to 
react is slowed, attention and judgment are reduced, and the chances of falling asleep 
during the task are increased. 5 

1.1. The history of the word “fatigue” 

“Fatigue” first appeared in the 16th century as a description of tedious duty; a sense that has persisted in 
military terms. In the early 19th century, its usage began to shift. Modern life was fast and exhilarating, and its 
technologies – notably the railways – provoked equal feelings of excitement and fear. 

In 1857, the French physician E. A. Duschene identified the joint pains reported by train drivers as “la 
maladie des mécaniciens” – arthritis caused by the vibrations of locomotives. Travellers’ bodies could not cope 
with hours of clattering: muscles tired and sensory organs wore out. New interest in the diagnosis of “railway 
fatigue” was sparked when the British railway companies became legally responsible for the safety of their 
passengers in 1864.  

But fatigue was not only physical. Victorian physiology regarded the soul as something that could be 
exhausted by overstimulation of the body or mind. Therefore, fatigue was not just physical, but also mental.  

The idea of modern life as being fatiguing has persisted. One could review debates over the factors 
associated with chronic fatigue syndrome. The question, however, remains: does modern life make you ill? 

Source: Barnett, R: The Lancet, Vol. 366, No. 9479, 2 July 2005, p. 21. 

 
3  Rey de Castro, J. Gallo, J. Loureiro, H.: “Tiredness and sleepiness in bus drivers and road 
accidents in Peru: a quantitative study”, in Pan American Journal of Public Health, 16 July 2004. 

4 Land Transport New Zealand: Factsheet No. 24, June 2005, at http://www.ltsa.govt.nz/factsheets/ 
24.html. 

5 ibid. 
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1.1.1. Sleep disorders 

People most often affected by fatigue are those who have sleep disorders, as sleep 
disorders disrupt the quality and quantity of sleep a person gets. Insomnia, sleep apnoea, or 
narcolepsy are possible causes of fatigue, but the most common disorder is sleep apnoea. 
This disorder affects approximately 5 per cent of the middle-aged population. In sleep 
apnoea, the person’s throat relaxes so much that they stop breathing. The sleeper gasps, 
wakes up enough to start breathing normally, and proceeds to sleep without being aware of 
any problem. This can occur as often as 600 times a night, leaving the person extremely 
tired the following day. The most common risk factors for sleep apnoea are being 
overweight, male and middle-aged. 

A study performed on more than 400 Brazilian and Portuguese truck drivers noted 
that sleep disorders were present in 35.4 per cent of the Brazilians and 21.5 per cent of the 
Portuguese drivers. In addition, excessive daytime sleepiness was recorded in 32 per cent 
of the Brazilians and in 21 per cent of the Portuguese. 6 Although it is a small sample, this 
is a high ratio for an occupation where being alert saves lives. 

1.2. Fatigue and accidents 

Fatigue causes a loss of alertness in a driver, which is accompanied by poor 
judgment, slower reaction time and decreased skill levels. In addition, a driver’s ability to 
concentrate and make critical decisions is reduced, and it takes longer to interpret and 
understand a traffic situation. It is a significant problem in the road transport sector in 
terms of the health and quality of life of drivers, as well as in the potential for accidents. 
Therefore it is an important health and safety issue for the road transport sector.  

All of these effects can lead to accidents. Data from a number of countries such as the 
United States, Israel, Germany and Sweden demonstrate that falling asleep at the wheel 
accounts for a considerable proportion of vehicle accidents on motorways, and the majority 
of these involve long-haul drivers.  

In New Zealand between 2002 and 2004, driver fatigue was identified as a 
contributing factor in 134 fatal crashes and 1,703 injury crashes (approximately 11 per cent 
of fatal crashes and 6 per cent of injury crashes each year). Australian estimates indicate 
that fatigue accounts for up to 30 percent of single-vehicle crashes in rural areas. 7 Official 
statistics in South Africa show similar trends – with fatigue contributing to 25 to 35 per 
cent of all fatal accidents. 8 

Driver fatigue in the United States, considered to be the most important road safety 
factor for large trucks, accounts for approximately 100,000 heavy vehicle accidents and 
1,500 fatalities per year, according the National Transportation Safety Board. Fatigue is a 
factor in an estimated 30 to 40 per cent of trucking accidents and 15 per cent of fatal 
crashes involving trucks. It is also estimated that the annual cost of fatigue related trucking 
accidents in the United States is US$5 billion.  

 
6 Souza, José Carlos: “Sleep, habits, quality of life and accidents in truck drivers of Brazil and 
Portugal”. Arq. Neuro-Psiquiatr., Dec. 2004, Vol. 62, No. 4, pp. 1113-1114. ISSN 0004-282X. 

7 Land Transport New Zealand: op.cit. 

8  Essenberg, B.: Symposium on the Social and Labour Consequences of Technological 
Developments, Deregulation and Privatization of Transport (Geneva, ILO, 1999). 
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In the 2001 European Transport Safety Council report “The role of driver fatigue in 
commercial road transport crashes”, driver fatigue is identified as a significant factor in 
approximately 20 per cent of commercial road transport crashes. The report also notes that 
more than 50 per cent of long-haul drivers have fallen asleep at the wheel. 

The Australian House of Representatives Standing Committee on Communications, 
Transport and the Arts was asked by the Hon. John Anderson MP, Minister for Transport 
and Regional Services, to inquire into, and report on managing fatigue in transport under 
the following terms of reference: 

! causes of, and contributing factors to, fatigue; 

! consequences of fatigue in air, sea, road and rail transport; 

! initiatives in transport addressing the causes and effects of fatigue; 

! ways to achieving greater responsibility by individuals, companies, and governments 
to reduce the problems related to fatigue in transport. 

The resulting report of October 2000, “Beyond the Midnight Oil: An inquiry into 
managing fatigue in transport”, highlighted some very important concerns regarding 
fatigue in the transport sector and also made recommendations on how to better manage 
fatigue in Australia. Although this was specific to the country, the suggestions contained 
therein are relevant to all ILO member States. The study reported that: 

Human fatigue is now recognised around the world as being the main cause of accidents 
in the transport industry. It is increasingly being recognised as a safety issue of the highest 
priority. The issue of fatigue in the workplace in all modes of transportation and even beyond 
transportation is something that is exploding as a priority issue across the industrialised world. 
Fatigue is not just an industrial issue to be negotiated between employers and employees. It is 
also an occupational health and safety issue, a commercial issue, a public safety issue and, at 
times, an environmental issue. Individuals and organisations that fail to manage human 
fatigue sensibly, risk having or creating accidents with a broad range of damaging and 
enduring consequences. [Emphasis added.] 

Unlike air crashes or sea wreckages, road traffic accidents draw generally limited 
public attention because of their frequent and small-scale recurrence, this despite their 
colossal global human and socio-economic costs. Australian research indicates that 
fatigue is four times more likely to contribute to workplace impairment than alcohol 
or drugs. [Emphasis added.] 

A recent data-matching study of the role of fatigue in work-related crashes performed 
by Professor Ann Williamson of the NSW Injury Risk Management Research Centre, 
University of New South Wales, investigated fatigue involvement in work-related road 
traffic casualty crashes. The results indicated that:  

All fatigue-involved crashes were more likely to result in fatality and incur higher costs 
than crashes not involving fatigue, especially for rural road crashes. They were markedly more 
likely to involve heavy and light trucks no matter whether they were work-related or not, and 
much less likely to involve taxis, emergency service vehicles, buses and motorcycles. Fatigue-
involved crashes whether work-related or not were also markedly more likely to involve 
illegal alcohol and speeding. 9 

 
9 Obtained from an abstract of a document to be presented at the International Conference on 
Fatigue in Transportation Operations, to be held in Seattle, WA, USA, 11-15 Sept. 2005. 
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It must be borne in mind that driver fatigue is often difficult to identify or recognize 
as contributing to a crash. This means it is possible that driver fatigue is under-recorded, 
and contributes to more collisions than we realize. In addition, accidents could be the result 
of a combination of fatigue with a number of other hazards, including hours worked, the 
time of starting the shift, the amount of sleep during the previous days and the age of the 
driver. 10 

1.3. Fatigue, accidents and time of day 

The time of day is known to be a significant factor in accidents among commercial 
drivers. The effect of circadian rhythms (human performance in a 24-hour cycle) is 
important in analysing fatigue related accidents. The European Transport Safety Council’s 
report notes that a recurring feature is that the maximum incidents of accident level occurs 
between 2 a.m. and 5 a.m., with a secondary, lower, peak at around 3 p.m. to 4 p.m. The 
figures in the early morning hours are often ten or more times higher than daytime levels. 
The previously mentioned Peruvian survey of bus drivers reported that accidents and near-
accidents while driving occurred mainly between midnight and 6 a.m., and that having an 
accident or a near-accident was strongly associated with tiredness and with having the eyes 
drop shut while driving. 

The 1996 Commercial Motor Vehicle/Driver Fatigue and Alertness Study 11 
performed in the United States by the Federal Highway Administration’s Office of Motor 
Carriers is the largest and most comprehensive over-the-road study carried out on driver 
fatigue and alertness in North America. The study focused on the following factors: hours 
of driving during a work period; number of consecutive days of driving; time of day when 
driving took place and; schedule regularity. It reported that night driving (e.g. from 
midnight to dawn) was associated with worse performance. It also noted that the time of 
day was a much better predictor of decreased driving performance than hours of driving 
(time-on-task) or the cumulative number of trips made. 

The Roads and Traffic Authority of the Government of New South Wales in Australia 
suggests that high risk times for fatigue-related fatal crashes are at night (between 10 p.m.-
6 a.m.) and in the afternoon (between 1 p.m.-3 p.m.).  

The Freight Transportation Association in the United Kingdom, which represents 
about half of the nation’s fleet, also recognizes that time of day is to be a major factor in 
driver fatigue. In its 2002 publication Driver Fatigue: A guide for transport managers, it 
points out that people are most vulnerable to sleepiness between 2 a.m. and 6 a.m., and 
2 p.m. to 4 p.m.  

 
10 Spurgeon, A.: Working Time: Its impact on safety and health (Geneva, ILO, 2003), p. 64. 

11  Report obtained at: http://www.fmcsa.dot.gov/facts-research/research-technology/publications/ 
cmvfatiguestudy.htm, 27 July 2005. 
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1.2. Burning the midnight oil – Recommendations on addressing  
fatigue in the road transport sector in Australia 

Recommendation 2 

The National Road Transport Commission should prepare amendments to the Road Transport Reform 
(Driving Hours) Regulations: 

! incorporating time of day considerations into allowable driving and rest periods; and 

! in accordance with time of day considerations amend the regulations with a view to increasing the 
minimum allowable rest periods. 

Recommendation 30 

The National Occupational Health and Safety Commission should: 

! develop and declare a national standard on fatigue in the workplace, identifying fatigue as a workplace 
hazard [Emphasis added.] in the transport industry and setting out common elements for inclusion in 
State and Territory occupational health and safety legislation; and 

! declare a corresponding code of practice to provide guidance to employers and employees on how best 
to comply with the national standards. 

Recommendation 31 

The Minister for Transport and Regional Services should: 

! work with the Australian Transport Council, transport industry representatives and occupational health 
and safety specialists to develop workplace safety codes of conduct for each sector of the transport 
industry to provide guidance of how best to manage fatigue; and 

! ensure that these codes are national in application, complement existing regulatory and occupational 
health and safety requirements and, where appropriate, are given status by being referenced in relevant 
transport or occupational health and safety legislation. 

The report points out that other non-regulatory fatigue management initiatives have also been introduced 
around the country, including: 

! measures taken within companies to carefully plan and manage transport needs across the entire 
transport chain; 

! by governments to build more and better roadside heavy vehicle rest areas; and 

! by industry to develop voluntary safety accreditation programmes. 

The Commission was particularly interested in the potential of technology to help support broader fatigue 
management initiatives. Governments should take an active role in sponsoring the development, testing and 
wide implementation of measures such as: 

! computer-based fatigue modelling systems, for the fatigue effect of testing work schedules and rosters; 

! safe-T-Cam, 12 an automated heavy vehicle monitoring system; 

! fatigue testing devices, particularly those which might be used at the roadside and workplace; and 

! car cabin gas monitors and driver vigilance systems. 

1.4. Fatigue, local and short-haul drivers 

But, it is not just long-haul freight and coach drivers who are affected by fatigue. This 
is a concern for all commercial drivers. One ILO study on work-related stress among bus 
drivers cited fatigue and sleeping problems as the main health problems for urban bus 
drivers. 13  Drivers often have long routes, long days, and drive under less than ideal 

 
12 For more on Safe-T-Cam see box 2.2. 

13 Kompier, M.: Bus drivers: Occupational stress and stress prevention (Geneva, ILO, 1996), p. 5. 
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conditions; they also differ in physical shape, size, and have varying levels of stamina. 
Thus, driver fatigue, when increased by strain and uncomfortable or difficult positioning of 
the driver, is a common cause of bus accidents. The design of the driver’s work area can 
influence driver fatigue. A poor design for the driver’s area may cause more accidents and 
injuries to both the employee and the passengers than any other portion of the vehicle. 14 

Taxi drivers, many of whom work extended shifts of up to 16 hours a day and with 
frequent night work, are also vulnerable to fatigue. They often start work the following day 
without sufficient recovery from the previous day’s fatigue. A study on taxi drivers 
reported that driver time-on-the-road is often considerable: 67 per cent of those surveyed 
drove at least 50 hours per week, yet time off in long shifts (up to 12 hours) was often 
short (as low as three minutes, with an average of 37 minutes). 15 Interestingly enough, the 
same report examined the relationship between fatigue-related variables and accident 
involvement in taxi drivers. It reported a significant negative correlation between total 
average break time and accident rate. But fatigue, according to the report, is not just about 
accidents; for all commercial drivers fatigue can also impair a driver’s ability to handle 
violence in the work environment, an issue of growing concern. 16 

Local/short-haul drivers have been identified through research to have fatigue related 
accidents. The top five fatigue-related issues, ranked in order of importance by local and 
short haul drivers, were: not enough sleep, hard/physical workday, heat/no air 
conditioning, waiting to unload, and irregular meal times. This study also determined that 
drivers who have more sleep at night are less likely to cite fatigue as an issue during the 
workday. 17 One study in Israel concluded that the “work risks and adverse outcomes of 
truck drivers in large countries with long overnight journeys occur in a small country with 
small distances, relatively short work journeys, and little overnight travel.” 18 

Another study performed in the United States analysed and compared accidents 
among local/short-haul and over-the-road trucks and examined the prevalence of driver 
fatigue as a principal factor in truck crashes. The report noted that trip distance had the 
most pronounced effect on the percentage of fatal crashes that were fatigue-related; shorter 
trips were associated with a much lower incidence. The risk of local/short-haul truck 
involvement in fatigue-related fatal crashes is a fraction of that of over-the-road trucks. 19 

Although fatigue is an issue for local and short-haul drivers, it does not seem to be as 
critical an issue – for workplace accidents as it is in long-haul driving since many operators 
primarily drive during daylight hours, have work breaks that interrupt their driving, end 

 
14 US Department of Transportation report: Bus and passenger accident prevention, 1996. 

15 Dalziel, J.R., Job, R.F.: “Motor vehicle accidents, fatigue and optimism bias in taxi drivers” in 
Accident analyses and prevention, 1997 Jul;29(4):489-94. 

16  For valuable information on workplace violence, please see the ILO code of practice on 
workplace violence in services sectors and measures to combat this phenomenon. 

17 Improving Traffic Safety From The Local/Short-Haul Trucker's Perspective – Proceedings of the 
Human Factors and Ergonomics Society 42nd Annual Meeting, 5-9 October 1998. 

18  Sabbagh-Ehrlich, S., Friedman, L., Richter, E.D.: “Working conditions and fatigue in 
professional truck drivers at Israeli ports”, in Injury Prevention, April 2005. 

19  Michigan Univ., Ann Arbor. Center for National Truck Statistics.; Federal Highway 
Administration, Washington, DC. Office of Motor Carriers: Short-haul trucks and driver fatigue 
(FHWA-MC-98-016) June 1997. 
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their shift at their home base, and sleep in their own beds at night. However, fatigue, 
combined with normal complaints of headaches, backache, eye strain and the stress of 
urban driving, creates an unsafe work environment and therefore makes drivers vulnerable 
to accidents. Other factors impacting on this situation include prolonged sitting in cramped 
conditions, exposure to exhaust fumes and body vibration. Another major aspect of fatigue 
is whether or not loading and unloading occurs in the time frame the driver expects. If a 
driver is delayed at a loading dock, his/her whole schedule is affected. Improved sleeping 
and eating habits for local and short-haul drivers could help to reduce fatigue during their 
workday, as would avoiding driving after restricted sleep, even on relatively short trips if 
they feel sleepy.  

1.3. Driver fatigue quiz – Answers on the last page 

1. Coffee overcomes the effects of drowsiness while driving. (T or F) 

2. I can tell when I’m going to go to sleep. (T or F) 

3. Rolling down my window or singing along with the radio will keep me awake. (T or F) 

4. I’m a safe driver so it doesn’t matter if I’m sleepy. (T or F) 

5. You can stockpile sleep on the weekends. (T or F) 

6. Most adults need at least seven hours of sleep each night. (T or F) 

7. Being sleepy makes you misperceive things. (T or F) 

8. Young people need less sleep. (T or F) 

9. Wandering, disconnected thoughts are a warning sign of driver fatigue. (T or F) 

10. Little green men in the middle of the road may mean the driver is too tired to drive. (T or F) 

11. On a long trip, the driver should never take a break but try to arrive at the destination as quickly as 
possible. (T or F) 

12. A micro-sleep lasts four or five seconds. (T or F) 

 



 
 

10 WP-External-2005-08-0139-1-En.doc/v2 

2. Fatigue and working time 

2.1. Introduction 

Tired people exhibit the same levels of performance impairment as those who are 
legally intoxicated. Tests have shown that moderate levels of fatigue produce higher levels 
of performance impairment than the proscribed level of alcohol intoxication. For example, 
after 17 hours of wakefulness, cognitive psychomotor performance among a group of 
40 people decreased to a level equivalent to the performance impairment observed when 
the group had a blood alcohol content of 0.05 per cent. This is the proscribed level of 
alcohol intoxication in many countries. After 24 hours of sustained wakefulness, the 
group’s performance decreased to a level equivalent to the performance deficit observed 
when it had a blood alcohol concentration of 0.1 per cent, which is twice the legal limit in 
most countries. 20 It is interesting to note that most countries have legislation limiting the 
amount of alcohol a person can consume before they drive, but do not really address the 
issue of fatigue and being tired behind the wheel. 

The transport sector in many countries should be more concerned about the 
qualitative and quantitative aspects of working time. Excessive and irregular hours, poor 
working conditions, high levels of stress, long waiting periods and inappropriate training 
can lead to driver fatigue and human error. The resulting economic and social 
consequences are reduced productivity, higher accident and occupational disease rates, 
absenteeism, higher turnover of staff, and increased workers’ compensation rates, vehicle 
insurance and liability rates. Effective management of work-related and non-work related 
fatigue would benefit all stakeholders. Responsible levels of working time and periods of 
rest can be considerable commercial, financial and industrial relations benefits in the long 
run. Working conditions in the road transport sector, including factors leading to fatigue, 
could also be a reason for an extremely low level of youth and women working in and 
entering the sector. It could also be the rationale for a shortage of qualified truck drivers in 
the United States. 

Regulating hours of driving combined with improved enforcement is one answer to 
the problem of fatigue and sleepiness in the transportation industry but it is far from being 
enough. Limiting driving hours does not address all the other causes of fatigue. For this, 
effective fatigue management is required. 

2.2. Addressing fatigue through legislation 

When considering the issue of driver fatigue, the pressures on business must also be 
taken into account. The demands on transport businesses, including owner-operators, to be 
competitive have led to decreasing staffing levels, increasing hours of work and higher 
asset utilization levels, all of which have contributed to an increased risk of fatigue-related 
accidents. After all, working time is the primary economic input to transport.  

Another important aspect to consider is regulation and enforcement. Although many 
countries have adequate laws concerning working time and periods of rest, their 
enforcement is relatively weak. This is a very serious issue as regulations on drivers’ 
hours, including periods of rest, are often ignored. It is difficult to pinpoint the blame for 

 
20 Dawson, D. and Reid, K.: “Fatigue, alcohol and performance impairment” in Nature (London, 
McMillan Publishers Ltd.), Vol. 388, 1997, p. 236. 
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infractions on either the worker or the employer. Regardless of culpability, increased 
competition has led both operators and workers often to disregard the laws. It is 
acknowledged that improved enforcement can help to reduce accidents.  

Fatigue is taken very seriously in the commercial vehicle industry. Most drivers of 
commercial vehicles are required by law to fill out logbooks about the hours they drive and 
the breaks they take. The logbooks are used to assess whether the drivers are following the 
driving hours regulations. However, economic necessity, as well as certain terms of 
remuneration, such as pay per load or the lack of pay for an empty return trip, put strong 
pressure on the driver to operate for excessive hours and then to make false log entries, or 
carry multiple books. The mechanical tachograph is an improved tool to manage driving 
time and periods of rest. But, although more secure than a logbook, drivers can tamper 
with these devices also. The most recent development is the digital tachograph, currently 
being introduced into the European Union.  

The new system will allow for easier and better control of drivers’ hours by operators 
and the enforcement authorities, and should be fitted into all vehicles manufactured after 
5 August 2006. This will ensure that the original objectives of road safety, social 
legislation, and providing a more even commercial playing field between operators are 
supported in a robust fashion. This new generation of tachograph is also designed to allow 
operators to utilize the technology to enable low cost expansion to support other functions 
for fleet management. 

2.1. What is a digital tachograph? 

A digital tachograph is a vehicle-mounted machine that measures and records speed and driving time, 
combining the functions of a clock and a speedometer. It will record not only the vehicle’s speed but also the 
length of time that it is moving or stationary. It will help to ensure that appropriate breaks are taken. 

The main part of the digital tachograph, the Vehicle Unit (VU), is located within the driver’s area of the 
vehicle cab. It sends a signal to the speedometer/odometer unit that is located where the driver has a clear view 
of it. The VU receives a signal from the vehicle (usually from the gearbox) as the analogue units do, via a cable. 

The VU is the brains of the system. It is able to store data on drivers of the vehicle and their periods of 
driving and duty for about a 12-month period. It will also hold data relating to faults, attempts to tamper with the 
system, speeding, calibration details, and when data has been accessed, for example, by enforcement officers. 

The VU and the motion sensor from the gearbox will be encoded as a pair and the signals from the 
sensor will be fully encrypted so that any attempt to interfere with them will be registered and recorded in the 
VU. [This is greater than with the current analogue tachographs.] 

Drivers, companies (operators), workshops (tachograph calibration centres) and enforcement officers will 
each will be issued with smart cards according to their specific needs. These enable them to use and/or give 
access to the data in the VU. 

Regarding the use of the new digital tachograph in the European Union, the Minister 
of State for Transport in the United Kingdom, Dr Stephen Ladyman, said that: “Effective 
enforcement of these drivers’ hours limits helps reduce the risk that commercial vehicles 
will be involved in fatigue-related accidents. Enforcement also helps to ensure a level 
playing field among operators and to maintain decent working conditions for drivers. The 
new Regulations do not introduce any new limits on drivers’ hours and their effect on law 
abiding drivers and operators will be negligible. Indeed, drivers and operators should 
benefit from better enforcement against law-breakers. It is important that we continue to 
keep the drivers’ hours enforcement regime up to date. With this in mind, we intend to 
review the new rules in 12 to 18 months time (the tachograph should be initiated in August 
2006). By that time we should have accumulated sufficient practical experience with 
digital tachographs to determine whether any further changes to the legislation or 
associated guidance are necessary.” 

In 2004, the United States amended its commercial driving time legislation. The new 
rules increase the on-duty/off-duty work cycle from 18 hours to a normal 24-hour work 
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cycle. They also increase the number of hours provided for sleep, mandate sufficient 
“weekends” (wherever they actually fall in the calendar), and include special provisions to 
address the effect of operations between midnight and 6 a.m. Drivers may not drive more 
than 11 hours, following ten hours off-duty, beyond the 14th hour after coming on-duty, 
following 10 hours off-duty and after 60/70 hours on-duty in 7/8 consecutive days. A 
driver may restart a 7/8 consecutive day period after taking 34 or more consecutive hours 
off-duty. The total working day is reduced from 15 to 14 hours and time spent waiting at 
loading docks is counted as working hours. These regulations only apply to property 
carriers and drivers, and passenger carriers and drivers will continue operating under the 
existing rules while fatigue issues specific to the passenger carrier industry are assessed. 

The European Commission is working thoroughly to ensure that European rules 
regulate working time in the road transport sector. These laws seek to improve road safety 
and working conditions of drivers, whilst guaranteeing a level playing field in terms of 
competition between road transport companies. The European Union Directive on working 
time came into effect in 2005. In addition, two Commission proposals to revise the 20-year 
old driving time rules and improve the quality and quantity of minimum enforcement 
levels within the Union are close to agreement. The means of checking driving time, other 
work and rest periods are also now to be improved by the obligatory installation of digital 
tachographs in all new vehicles. 

Working time rules in the European Union state that a driver can work up to 60 hours 
in any one-week, but that over a four-month period one should work on an average 48 
hours per week. In terms of driving time, there are currently daily and fortnightly driving 
limits of nine hours and 90 hours respectively. The daily rest period is at least 11 hours, but 
can be reduced to nine hours up to three times per week with compensation within the 
following week. There is also a provision for split daily rest of eight hours plus a 
combination of one- or two-hour rests to make a total of 12 hours rest per day. Weekly rest 
is 45 continuous hours, which can be reduced to 36 hours if at home, or to 24 hours if away 
from home. Compensation arrangements apply for reduced rest periods. Breaks of at least 
45 minutes (separable into blocks of 15 minutes) should be taken after four-and-a-half 
hours at the latest. Member States are required to check at least 1 per cent of all days 
worked by drivers of vehicles falling within the rules every year. These driving time and 
rest period rules and minimum enforcement levels will be revised by the new package of 
measures to be adopted in the spring of 2006.  

In New Zealand, drivers may not drive for more than five-and-a-half continuous 
hours and must have at least a half-hour rest after five-and-a-half hours driving and before 
they do any more driving. Over any 24-hour period, a driver must not spend more than 
11 hours driving, spend more than 14 hours on-duty and must have at least nine continuous 
hours off-duty. In addition, after doing 66 hours driving or 70 hours on-duty (whichever 
occurs first) a driver must have at least 24 continuous hours off-duty. The total of 66 hours 
driving or 70 hours on-duty has to be counted from the last off-duty period of 24 hours or 
more. 

2.2. What is Safe-T-Cam? 

Safe-T-Cam is an initiative of the Roads and Traffic Authority of the Government of New South Wales of 
Australia that aims to reduce the incidence of heavy vehicle speed and fatigue in an effort to prevent heavy 
vehicle accidents. 

Safe-T-Cam is an automated monitoring system that uses digital camera technology capable of reading 
the front number plate of heavy vehicles. 

Safe-T-Cam will identify vehicles that: 

! have travelled at excessive speed; 

! have travelled beyond prescribed driving hours; 
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! have attempted to avoid detection by Safe-T-Cam; 

! are unregistered. 

Safe-T-Cam is part of an overall enforcement programme which includes: 

! 300 heavy vehicle regulation inspectors; 

! 42 cars fitted with technology which allows inspectors to use risk based methodology randomly to stop 
and check heavy vehicles to ensure they are in compliance with RTA regulations; 

! 7 heavy vehicle checking stations; 

! 24 Safe-T-Cam sites across NSW; 

! 170 roadside inspection areas. 

2.2. The International Labour Organization (ILO) 

The ILO, from its earliest days, has attached importance to the issue of hours of work. 
This is reflected in the Preamble of the ILO Constitution which states: “conditions of 
labour exist involving such injustice, hardship and privation to large numbers of people … 
and an improvement of those conditions is urgently required; as, for example, by the 
regulation of the hours of work, including the establishment of a maximum working day 
and week …”. The underlying principle is that human life does not consist of work alone 
but that every human being should be effectively protected against undue physical and 
mental fatigue. The duration of working time and time for rest are an essential condition of 
every single employment relationship. Accordingly, every worker in the global economy 
should be entitled to a certain standard concerning maximum duration of her or his work as 
well as minimum duration of rest, and should be entitled to such protection regardless of 
where she or he happens to be born or to live. 

The ILO Hours of Work and Rest Periods (Road Transport) Convention, 1979 
(No. 153), concerns hours of work and rest periods in road transport. It is the only ILO 
Convention which deals exclusively with conditions of work in road transport. The main 
clauses of the Convention state that: 

! every driver is entitled to a break after four hours continuous driving or after five 
hours continuous work; 

! the maximum daily total driving time should not exceed nine hours; 

! the maximum weekly total driving time should not exceed 48 hours; 

! the daily rest period must never be less than eight consecutive hours. 

As of August 2005, only eight ILO member States (Ecuador, Iraq, Mexico, Spain, 
Switzerland, Turkey, Uruguay and Venezuela) had ratified this instrument. Although still 
relevant to the sector today, it is to be considered for revision.  

2.3. Examples of current practices or activities to 
address fatigue 

Fatigue in transport probably cannot always be avoided, but it can be managed. 
Governments, employers and workers’ organizations are addressing the issue of driver 
fatigue through various means. Governments, which establish working time and safety and 
health legislation, are looking at ways to improve the situation through enhanced 
regulation and enforcement. They are also undertaking research and awareness in order to 
understand the issue of fatigue and its impact on drivers, and developing fatigue 
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management schemes. In addition, some are improving roads, rest areas and border 
crossings to make the road a better and safer place to work. Employers are developing 
codes of practice, participating in governmental fatigue management schemes and 
educating their personnel on how to recognize fatigue, and what to do in case a driver 
becomes fatigued. Workers’ organizations are also raising awareness of the severe impact 
fatigue has on drivers and the public at large, through international campaigns. Some 
examples of what governments, employers and workers are doing are outlined below.  

2.3.1. Governments 

In the United States, the National Transportation Safety Board holds workshops and 
provides participants with information and guidance to evaluate the role human fatigue 
plays in causing accidents. They cover fatigue-related issues including sleep length, sleep 
disorders, circadian rhythms, work schedules, and the effects of fatigue on performance 
and alertness. They also examine the types of information that should be collected during 
an investigation.  

The Western Australian Government has developed a code of practice for fatigue 
management for commercial vehicle drivers “Code of practice for fatigue management for 
commercial vehicle drivers” – in conjunction with industry representatives and 
representatives of unions and employer organizations. The code of practice provides 
practical guidance on managing fatigue for commercial vehicle drivers.  

The Department for Transport, Energy and Infrastructure of the Government of 
Australia has established the Transitional Fatigue Management Scheme (TFMS), which 
aims to reduce the number of driver fatigue-related accidents and improve road safety 
within the heavy vehicle transport industry. The scheme will increase industry awareness 
of the causes of driver fatigue, encourage those involved to take greater responsibility for 
driver health and promote the principles and practices of safe driving and fatigue 
management. It provides for greater flexibility and productivity within regulated hours as it 
allows registered heavy truck drivers to drive for up to 14 hours in a 24-hour period and 
enables their driving, working and rest times to be restored over a 14-day period. 

Obligations of employers include:  

! manage the employment of participating drivers so that they can comply with the 
scheme’s requirements; 

! ensure that participating drivers have regular medical examinations; 

! ensure that participating drivers and employees responsible for driver rostering and 
trip scheduling complete an approved training course in fatigue management; 

! endorse each driver’s participation in the scheme and certify his or her Driver 
Certification Manual (DCM); 

! arrange a review of management practices and an assessment of the performance of 
employed and responsible employees in the scheme. The review must be carried out 
within nine months of becoming registered in the scheme and annually thereafter. 

Participating employers must be able to demonstrate that they are complying with the 
requirements of the scheme. Employers are required to: 

! maintain a record of the names, addresses and driving licence numbers of all 
participating drivers; all trip schedules and driver rosters to demonstrate that drivers 
are complying with the working and rest requirements of the scheme; 
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! demonstrate that a system is in place for the review of each driver’s log book daily 
sheets; 

! produce evidence that drivers and employees have completed the approved training 
course in fatigue management and that drivers have current medical examinations; 

! retain copies of review and assessment reports for at least two years. 

Drivers who are self-employed must meet both employer and driver obligations. 
Drivers employed by companies are only able to participate in the Transitional Fatigue 
Management Scheme if their employer is registered. Drivers are required to: 

! have regular medical examinations in accordance with the scheme’s requirements; 

! complete an approved training course in fatigue management; 

! obtain their employer’s endorsement; 

! register with any Customer Service Centre; 

! carry their Driver Certification Manual when driving a heavy truck; 

! record driving, working and rest times in an authorized log book; 

! produce their Driver Certification Manual and log book when requested to by an 
authorized officer. 

2.3.2. Employers 

A Canadian company, Challenger Motor Freight, operates in Canada, the United 
States and Mexico with a fleet of more than 625 trucks. The company’s first step was to 
create awareness of fatigue among its drivers and dispatchers. Working through its 
occupational health and safety consultant, Challenger provided information to its 
employees on the need for adequate rest along with strategies for maintaining alertness in 
the cab. Brochures and company newsletters were used to convey the information. It also 
provides a quarterly “audio newsletter” to their drivers. Since 1997, three of the audio 
newsletters have featured a discussion on fatigue. Challenger drivers listen to the tapes on 
the job. Management feels these audiotapes have been successful in creating an awareness 
of fatigue/alertness among its drivers. All new trucks purchased for the fleet have a heater 
and massage unit incorporated into the driver’s seat. This type of seat was originally 
installed to relieve back problems, but drivers reported that it also reduces fatigue. 

Greyhound Lines, Inc., a unit of Laidlaw, Inc., is the largest North American provider 
of intercity bus transportation, serving more than 3,700 destinations with 20,000 daily 
departures across the continent. On an average day Greyhound has 4,500 drivers on duty. 
Greyhound has two primary components to address fatigue: driver training and schedule 
design. The new hire training programme includes modules on personal fatigue 
management and nutrition. One of the goals of training is to educate drivers about off-duty 
behaviour and how it can affect on-duty performance. The training programme also covers 
nutrition and its relationship to driver performance. (For example, from experience 
Greyhound has found that eating high-fat foods reduces driver alertness.) Workers 
themselves developed the majority of the training materials.  

Company policy requires the following with respect to hours of work: scheduled on-
duty time must be less than nine hours; off-duty time between scheduled runs must be at 
least nine hours at an away from home location and ten hours when at a home location and; 
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for standby drivers, call time when away from home is at least two hours and at home it is 
two to three hours, depending upon commuting conditions in the driver’s home location.  

At least four times a year a group of managers and drivers meets to establish driver 
runs. In addition, an attempt is made to minimize inverted work cycles that require a driver 
rapidly to rotate starting times. The company has software that assists the scheduling group 
in establishing runs. 

Greyhound has the following procedures that are designed to facilitate healthy rest 
periods for its drivers: 

! a centralized dispatch facility handles all driver assignments. To assist extraboard 
drivers in planning their personal time, these drivers can call the dispatch centre to 
determine their position on the call list; 

! a driver who feels too fatigued to drive on a given day can ask to be removed from 
the call list for 24 hours without penalty; 

! while on duty, a driver who becomes fatigued or otherwise unable to continue a run 
can call the dispatch centre and request a relief driver; 

! Greyhound has strict company rules against coercing drivers to work when they 
indicate they are fatigued or under the influence of drugs or alcohol. All calls are 
recorded and any violation of this policy by a dispatcher or supervisor receives 
management attention. 

2.3.3. Workers 

The International Transport Workers’ Federation holds an Annual International Road 
Transport Action Day. The campaign mobilizes hundreds of thousands of bus, lorry and 
taxi workers in more than 60 countries. Under the slogan “Fatigue Kills”, the 
demonstrations call the attention of workers, employers and users of the transport system 
to the hazards of working excessive hours, especially for drivers. In some regions it has 
achieved a heightened awareness among the public regarding safety on the roads and the 
status of working conditions of commercial drivers. 

The campaign has resulted in positive steps being taken to address working time. In 
Luxembourg, a tripartite agreement was reached to reduce the total shift duration to 
11 hours in the bus sector. Bulgaria enacted legislation in line with ILO Convention 
No. 153 in 1998. In Honduras in 1998, workers earned increased rest periods for drivers 
working for a multinational oil company. The Lithuanian Government agreed to demands 
by workers in 2001 to improve drivers’ working conditions and border crossing facilities. 
A new law enacted in 2002 limited working hours in Thailand to eight hours per day with 
rest periods after four hours. Furthermore, in Bangladesh, new legislation was enacted in 
1997 which requires two drivers to be on duty when eight hours of driving time are 
exceeded.  

The primary demands of workers in the road transport sector are: 

! limitation of working time to a maximum of 48 hours per week, in line with ILO 
Convention No. 153; 

! proper enforcement of working time legislation; 

! proper resting places for long-haul drivers so that they may have the opportunity to 
rest in comfort and in a safe environment free from violence; 
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! improved administrative procedures and facilities at border crossings so that drivers 
do not have to wait hours or days without access to basic facilities. 

2.3. Employers and workers working together to fight fatigue 

The truck drivers who work for Australian transport and logistics operator Linfox have volunteered to 
participate in the testing of new drowsiness detection technology, which alerts both the driver and the depot, 
when the driver is experiencing drowsiness. The technology, known as Optalert, has been developed over the 
last decade and comprises a pair of glasses fitted with tiny infrared sensors, which monitor all eye and eyelid 
movements. 

When the driver becomes drowsy, these movements become slower. As the sensors detect this 
slowdown, the information is transmitted to a small in-dash processing unit, which broadcasts an audible alert. 
The depot is simultaneously informed using satellite technology. The technology has been developed by a 
Melbourne-based company called Sleep Diagnostics and development is being conducted in conjunction with 
the Monash Accident Research Centre. The Australian Government has awarded a grant to help further the 
research. 
Source: Transport News Network, June 2005. 
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3. Conclusions 

Commercial road transport occupies an irreplaceable socio-economic position linking 
supply to demand. It is a necessary link between the various industrial sectors. As the 
mode that brings the majority of passengers and goods to their final destinations, road 
transport is indispensable to tourism, trade and the well-being of any economy. Yet the 
most important safety and health issue, fatigue, is the cause of numerous driving accidents 
and fatalities each year. The correlation has clearly been established between the length 
and lateness of driving and the frequency and severity of trucking accidents, but many 
people fail to address the concern. It must be borne in mind that some of the best-known 
manmade disasters – Bhopal, Chernobyl, the Exxon Valdez, and the Challenger explosion 
– involved decisions made during non-traditional working hours by people already 
working long hours. 

Challenges lie ahead for working time in the road transport sector. There is a need to 
limit excessive hours of work and irregular working hours, and to provide for adequate 
periods of rest in order to protect the health and safety of road transport workers, and the 
public. However, these must be achieved with costs in mind. New legislation reducing 
working hours could also increase the cost of goods carried throughout the supply chain. 
Over the last several decades, a number of broad economic trends (such as globalization, 
rapid advances in technology, and new patterns of consumer demand for goods and 
services in the 24-hour economy) have emerged, which have had an enormous impact on 
working time in the road transport sector. Some of these have been positive for the 
industry, while others have been negative.  

The study performed by the European Transport Safety Council suggested that the 
most important factors that will ensure safety are to implement and effectively enforce 
regulations, and that both working time and driving time need to be considered in the same 
regulation. They also note however, that powerful economic and social forces influence 
and control the normative pattern of work of commercial drivers. To balance the need for 
improved safety and the smooth flow of goods, the Council recommends that the “dialogue 
between the social partners must move beyond the balancing of economic factors and 
social conditions of work to fully encompass the critical role working time plays in road 
transport safety, which should be paramount”.  

Equating fatigue-related impairment to blood alcohol equivalent provides policy 
makers and the social partners with a clear index of the extent of impairment associated 
with fatigue. Improved social dialogue and recognizing that health and safety should 
supersede other priorities are important in addressing fatigue in the road transport sector. 
Improving working conditions, by establishing responsible working time and periods of 
rest for road transport workers that have been established in consultation with the social 
partners, is an important and necessary step towards managing driver fatigue, and reducing 
commercial driving accidents and fatalities.  

Some countries have recognized the hazards which fatigue presents and have begun 
to address the issue. However, many others need to develop preventive strategies that can 
be implemented within the diverse range of political, economical and social environments 
in which the transport industry operates. The first step is a concerted effort to provide a 
strong and coherent research base for the development of sound policies. Much is known 
about sleep, fatigue and the risks involved, yet knowledge of actual working hours and 
how they should be distributed in the road transport sector is limited. The economic and 
social determinants of working time need to be balanced to find the right legislation and 
ample enforcement which satisfies both, and maintains a high level of health and safety.  
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The ILO is a valuable platform, through the process of social dialogue, to find the 
right balance that would improve the working conditions of drivers, whilst maintaining a 
level playing field for business in the transport sector. 
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Driver fatigue quiz – Answers 

1. FALSE. Stimulants are no substitute for sleep. Drinks containing caffeine, such as coffee or cola, can help 
you feel more alert, but the effects last only for a short time. 

2. FALSE. Sleep is not voluntary. If you’re drowsy, you can fall asleep and never even know it. You cannot 
tell how long you’ve been asleep. 

3. FALSE. An open window or the radio has no lasting effect on a person’s ability to stay awake. 

4. FALSE. The only safe driver is an alert driver. Even the safest drivers become confused and use poor 
judgment when they are sleepy. 

5. FALSE. Sleep is not money. You can’t save it up ahead of time and you can’t borrow it. But, just as with 
money, you can go into debt. 

6. TRUE. The average person needs seven or eight hours of sleep a night. If you go to bed late and wake up 
early to an alarm clock, you probably are building a sleep debt. 

7. TRUE. One of the warning signs of a drowsy driver is misjudging surroundings. 

8. FALSE. Young people need more sleep than adults. Males under 25 are at the greatest risk of falling 
asleep. Half of the victims of fatigue-related crashes are under 25. 

9. TRUE. If you are driving and your thoughts begin to wander, it is time to pull over and take a break. 

10. TRUE. Seeing things that are not there is a good indication it is time to stop driving and take a rest. 

11. FALSE. Driving, especially for long distances, reveals a driver’s true level of sleepiness. To be safe, 
drivers should take a break every three hours. 

12. TRUE. During a “micro-sleep” of four or five seconds, a car can travel 100 yards, plenty of time to cause a 
serious crash. 

Source: United States Department of Transportation Federal Motor Carrier Safety Administration. 
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