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SUMMARY
We have performed a pilot study to assess obstructive sleep apnea (OSA), work and life-style factors as
causes of driver fatigue in transport drivers. This study is part of a larger national study of sleep disordered
breathing in transport drivers. A group of NSW transport drivers completed a survey designed to assess an
individual's level of daytime sleepiness and their likelihood of having OSA. Questions were also asked
about motor vehicle accident history, sleep and work habits. The transport drivers sampled exhibited a high
prevalence of OSA, which was found to be a primary cause of excessive daytime sleepiness in this group.
Management strategies for this population must be developed which target OSA as an important cause of
driver fatigue.

INTRODUCTION
Driver fatigue or sleepiness is a widespread, serious and common problem within our society. Fifteen to
twenty-five percent of all road accidents are believed to be sleep related (1). Furthermore, NSW Statistics
attribute 18% of all fatal accidents (2) and 30% of fatal accidents in rural areas to driver fatigue (3). Twenty
to sixty percent of truck accidents are sleep related (4). The problem of driver fatigue of course moves far
beyond just road vehicles to all modes of transportation, being an important factor in rail, sea and air
accidents as well. The Exxon Valdez oil spill and the destruction of the Space Shuttle Challenger are both
examples of fatigue related disasters that have had devastating consequences (5;6)

Driver fatigue commonly causes “fall asleep” motor vehicle accidents. These tend to be more severe or
fatal compared with other road accidents. This is because they often involve a single vehicle running off the
road at high speed, they tend to occur on higher-speed roadways, and braking or other preventative
measures may be absent (1). If truck drivers are involved, the potential to cause death or serious injury to
other road users is greatly increased.

Important causes of driver fatigue include the circadian timing of driving, the length of driving without rest,
insufficient sleep hours (sleep loss/deprivation), drugs (especially alcohol), and sleep disorders. Each of
these factors has in turn been shown to impair driving performance(7-11). Importantly, these factors can be
additive or perhaps even multiplicative in the one individual to create a very dangerous sleep propensity.
Many truck drivers, for example, are required to drive continuously for many hours at night, oftentimes
with prior sleep deprivation, and are possibly further impaired by sleep disorders such as obstructive sleep
apnea and the use of drugs. There may also be other indirect effects of these factors contributing to sleep
related accidents. For example, both sleep deprivation and alcohol have been shown to increase risk-taking
behaviour (12).

Obstructive Sleep Apnea (OSA) is the most common and important sleep disorder to cause driver fatigue.
OSA is widespread, affecting approximately 25% of middle-aged men (13;14). It is characterised by pauses
in breathing during sleep due to upper airway narrowing or closure. This results in repetitive, intermittent
hypoxaemia and sleep fragmented by frequent arousals (15). Due to these disruptions to normal sleep
patterns, patients with OSA tend to suffer from excessive daytime sleepiness. There is also increasing
recognition that OSA has other important consequences, leading to impaired quality of life (16) and
decrements in attention and cognitive performance (17), and there is increasing evidence of a link to
hypertension and vascular disease(18;19). Of particular importance to driving and road safety, many studies
have now also demonstrated an increased motor vehicle accident risk in patients with OSA when compared
with the general population (20-24). In a very large study involving nearly 1000 subjects and using
objective government records, Young et al. (22) showed that the odds ratio for having had any recent road



traffic accident was approximately doubled in subjects with OSA compared with those without, while the
odds ratio for multiple road traffic accidents averaged 4.6. At more severe levels of OSA, the likelihood of
having had multiple road traffic accidents increased by a factor of 7.3. It is important to realise that even
this objective data may underestimate the frequency of road traffic accidents in this population because
OSA patients are prone to single-vehicle accidents, which may go unreported.

Specific data on the prevalence and accident risk with respect to OSA in commercial drivers is very
limited. They are thought to constitute a high-risk group for OSA, being predominantly male, and often
middle aged and overweight - 3 important risk factors for OSA (25;26). Stoohs et al. (27) used portable
screening devices to investigate the prevalence of sleep apnea in a sample of professional truck drivers in
the USA. They found that 46% of the 159 truck drivers studied had 10 or more oxygen desaturation events
per hour of sleep, an indicator of OSA. This alarmingly high statistic led to the US Department of
Transportation to fund a further study of sleep apnea prevalence in commercial drivers. Pack et al (28) from
the Uni. Of Pennsylvania have recently completed and presented in abstract form their results. They found
28% of the 408 commercial drivers who had overnight sleep studies had OSA (defined as a respiratory
disturbance index of greater than 5/hour). This is much lower than Stoohs’ prevalence, but still higher than
the general population figures. Shortfalls of this study include a limited response rate and a low percentage
of long distance drivers (approximately 11%). One study has reported on accident rates in community-
sampled truck drivers with OSA, finding them double those who did not have OSA (29).

OSA can be effectively treated with nasal continuous positive airway pressure (CPAP) (30). This device,
placed by the patient's bedside, generates air pressure and delivers it through a nasal mask, thus splinting
open the upper airway during sleep. Regular use of CPAP markedly improves self-reported accident risk
(31-34) and there is early work to show it improves objective accident risk (35).

METHODS
The subjects in this study were all NSW transport drivers (truck drivers) attending a yearly delegates
meeting of the NSW Transport Workers Union. They were asked to complete a survey, which included
questions to assess their likelihood of having OSA and any excessive daytime sleepiness they might be
experiencing. The questions used were from the Multivariate Apnea Prediction Questionnaire (36) and the
Epworth Sleepiness Scale (37) respectively. Questions were also asked about their general medical health,
motor vehicle accident history, sleep and work habits. Simple physical characteristics such as height and
weight were measured. The questionnaire was administered first with subjects taking 10 - 20 minutes to
complete it. Subjects were then taken to the measurement areas to have their heights and weights recorded.
All subjects gave written informed consent to participate in the study and participation was entirely
voluntary. Subject consent forms were separated from the rest of the questionnaires by the subjects and
placed in separate sealed boxes to ensure subject anonymity and confidentiality. The Ethics Review
Committee (RPAH Zone) of the Central Sydney Area Health Service approved the study.

RESULTS
206 surveys were returned, representing over 85% of potential respondents at this one meeting. However,
only 158 of the 206 surveys returned were completed fully and able to be analysed. Data was analysed
using Microsoft Excel 97 and Analyse-It (version 1.44), a statistical analysis add-in program for Microsoft
Excel. Chi-squared tests (X2) were used to test associations.

All respondents were male, with an average age of 44.8 +/- 8.3 years and an average body mass index of
30.0 +/- 5.6 kg/m2 (ideal range 20 -25). The prevalence of OSA, as assessed by the Multivariate Apnea
Prediction Questionnaire, was 60.8%. This questionnaire predicts the likelihood of having OSA with an
average apnea/hypopnea score of greater than 10 per hour of sleep (positive and negative predictive values
of 0.75 and 0.74 for OSA) (36). 34% of the drivers had an Epworth Sleepiness Scale of at least 10,
indicating excessive daytime sleepiness. These drivers were more likely to have OSA (X2, p<0.001), but
did not show an increased self-reported accident risk. There was no significant relationship between having
an accident in the last 3 years, and having OSA, driving more than 10 hours per day and sleeping less than
6 hours per night on workdays. However, drivers with a longest work shift duration of at least 14 hours
showed a trend for higher accidents (X2, p = 0.10) and were more likely to have OSA (X2, p = 0.01).



CONCLUSIONS
The transport drivers sampled exhibited a high prevalence of OSA. The prevalence value we found is
greater than the prevalence values previously reported by Stoohs, et al (27) and Pack, et al (28). However,
it should be stressed that we used different methodologies to these two authors to assess for OSA. Our
results also represent only an early report, describing preliminary work from a much larger study, which
has been properly designed and powered to give Australia wide prevalence data for OSA in transport
drivers. Nonetheless, this paper adds to the evidence suggesting that OSA is more prevalent in commercial
drivers than in the general population. As a group, commercial drivers tend to be predominantly male, and
are often middle-aged and overweight - 3 important risk factors for OSA. The demographic data we have
reported above is consistent with this. So, it is not surprising that OSA is more prevalent amongst them
compared with the general population.

Our study failed to show an association between OSA in commercial drivers and an increased risk of motor
vehicle accidents. However, there was also no significant relationship between having an accident in the
last 3 years, and being excessively sleepy during the day, driving more than 10 hours per day and sleeping
less than 6 hours per night on workdays. It is likely that subjects under-reported their motor vehicle
accident history, a common unavoidable problem with self-report surveys such as this. Despite assurances
of confidentiality, subjects may not have felt comfortable reporting accidents where they were potentially at
fault. Large studies looking at the association between OSA in commercial drivers and objective crash
records (government agencies, company files) are needed to more accurately address this issue in the
future.

We found that drivers with a longest work shift duration of at least 14 hours showed a trend for higher
accidents and were more likely to have OSA. This last finding is interesting in view of published reports
which suggest that sleep deprivation worsens OSA (38;39). The degree of additional deterioration in
driving performance in subjects with OSA who are then sleep deprived has not been assessed in the
literature to date, but has important implications for the many truck drivers who drive sleep deprived (40).

We found that one third of drivers had an Epworth Sleepiness Scale of at least 10, indicating pathological
daytime sleepiness. These drivers were more likely to have OSA, suggesting that OSA is an important
treatable cause of driver sleepiness in this population. Screening and management strategies for transport
drivers must be developed which target this very important cause of driver fatigue.
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