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ABSTRACT 

Introduction: Untreated sleep disorders can in-
crease driver crash risk by up to 7 fold, and 
truck drivers have a variety of risk factors for 
sleep disorders. Measures currently used to 
identify drivers at risk depend predominantly on 
the ability of the driver to identify and report 
themselves as sleepy. Methods: This case re-
port presents a 54 year old long distance truck 
driver who participated in a case-control study, 
underwent at home breathing monitoring and 
was followed up with an in-depth interview. Re-
sults: Self-reported measures did not identify 
this driver as at risk of sleepiness or sleep ap-
nea; yet he was subsequently diagnosed with 
severe sleep apnea using an at home monitor 
and polysomnography. Conclusions: Self-assess- 
ment of risk factors is insufficient as a screen for 
sleep apnea. General practitioners are in an 
ideal position to identify potential sleep apnea 
sufferers and can initiate the enquiry process 
that leads to diagnostic testing. 
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1. INTRODUCTION 

Untreated sleep disorders such as obstructive sleep 
apnea (OSA) can increase the crash risk of a car driver 
by up to 7 fold [1]. National regulatory amendments have 
specifically focused on the provision of adequate sleep 
and rest time for the long distance truck driver, while 
current licensing assessment standards attempt to iden-
tify drivers at risk of daytime sleepiness [2]. However, 
these tools predominantly depend on the ability of the 
driver to identify themselves as sleepy, and report this 
accurately.  

Sleepiness is difficult to quantify objectively and there- 
fore self-reported sleepiness levels may vary markedly 
between subjects; further, the sleep disordered breathing 
typically seen in OSA can often be insidious. Sufferers 
of OSA generally experience repeated bouts of upper air- 
way obstruction during sleep; consequently hypoxia and 
multiple sleep disruptions throughout the night. It is well 
documented that sufferers can be quite unaware of noc-
turnal symptoms, such as snoring, apneas or gasping for 
breath during their sleep [3], particularly where there are 
other plausible reasons for perceived fatigue, such as 
shift work, long hours or use of stimulants to counter 
fatigue. OSA sufferers may also poorly identify their 
own daytime sleepiness. It is often the bed partner of an 
OSA sufferer who recognizes symptoms first, and en-
courages general practitioner (GP) consultation [4]. Truck 
drivers conducting long distance trips and spending more 
nights sleeping alone in their vehicle as opposed to their 
bed at home, therefore, may not be identified by a bed 
partner. Long distance truck drivers in Australia are pre-
dominantly male and overweight [5]; these factors, com- 
pounded by increasing age and the mostly sedentary na-
ture of their work, put them at increased risk of OSA.  

General practitioners are ideally placed to assess the 
risks for sleep disorder in truck drivers; however, they 
may encounter a number of problems. Firstly, as dis-
cussed, the sleep disturbed patient may not be aware of 
their symptoms and as such fail to report key identifiers 
[3]. It is also recognized that medical training contains 
very little content or preparation for understanding and 
accurately diagnosing disorders of sleep. Primary care 
physicians have been shown to largely under-diagnose 
sleep apnea and other sleep disorders and therefore fail to 
make the necessary referrals [6,7]. Previous research has 
identified over 80% of men with obstructive sleep apnea 
syndrome to have been undiagnosed [8]. This might be 
even higher among heavy vehicle drivers who have been 
found to have a higher prevalence of sleep apnea than the 
general population [9,10]. 
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Current licensing of truck drivers in Australia follows 
the “Assessing Fitness to Drive” guidelines endorsed by 
all Australian driver licensing authorities [2], and in-
cludes a patient questionnaire and clinical examination 
before the findings are sent to the relevant licensing au-
thority for each truck driver. The assessment includes the 
self-reported Epworth Sleepiness Scale (ESS) [11], de-
signed to identify subjects at risk of daytime drowsiness; 
however, positive scores on this scale do not correlate 
well with diagnoses of OSA. For the truck driver, a 
heavy vehicle license is critical to employment and there- 
fore their livelihood. Clearly this may present a conflict 
of interest to accurately report symptoms of sleepiness. 
Whilst nationally endorsed, the frequency with which 
this medical assessment must be completed for ongoing 
truck licensure varies significantly between states, lack-
ing consistency in regular evaluation of risk.  

We present this case report as clinical example of a 54 
year old truck driver (whom we will call “John”) with 
several risk factors for OSA, who, despite a 35 year ca-
reer as a long distance truck driver had never presented 
himself for assessment nor been identified with a sleep 
disorder.  

2. METHODS 

The methods for the case-control study from which 
this case report driver came, have been previously de- 
scribed [12]. As with all study participants recruited as 
“controls” for the population based study, “John” was 
interviewed at a rural heavy vehicle refuelling and rest 
station. The interview of approximately 40 minutes dura-
tion, outlined demographics, anthropometry, driving and 
crash history, schedule and payment information, truck 
load and configuration, sleep quantity and quality, health 
and medical information, substance use, the Epworth 
Sleepiness Scale [11] and the Multivariable Apnea Pre-
diction Index [13]. 

The Epworth Sleepiness Scale (ESS) was used to de-
termine subjective sleepiness; the total score derived 
from responses on a Likert scale to 8 questions that ask 
the persons likelihood of “dozing off” in given situations. 
A score greater than 10 is considered to indicate daytime 
drowsiness. The Multivariable Apnea Prediction Index 
(MAPI) was calculated from questionnaire responses and 
demographic data; [13] the index score obtained repre-
sents the probability of having OSA, with a score greater 
than 0.5 considered at risk. 

All study participants were subsequently sent a Flow 
WizardTM to wear during one night of sleep—a portable 
single channel nasal flow monitoring device used for the 
diagnosis of obstructive sleep apnea, well validated against 
the gold standard of polysomnography [14-17]. The Flow 
WizardTM report numbers all apneas and hypopnoeas dur- 

ing the episode of sleep recorded, summarised by the 
mean apnea hypopnea index (AHI). An AHI of 18 or 
more is interpreted to indicate risk of OSA and if 30 or 
more is classified as severe OSA. Results of the flow 
monitor test were sent to all participants, along with a 
letter explaining their meaning and a recommendation to 
seek further medical advice if a diagnosis of either mod-
erate or severe sleep apnea was made. All drivers with 
these positive results were telephoned within the subse-
quent months to determine their receipt of these results 
and any actions taken. This case report driver presented 
with the most severe AHI in the whole study of 1047 
drivers. John volunteered to “share his story” from an 
interest in describing his experiences for other drivers, 
researchers and the medical community at large.  

Written informed consent was obtained from this par-
ticipant. The questionnaire was approved by the Human 
Research and Ethics Committees at the University of 
Sydney.  

3. RESULTS 

Table 1 presents general demographic information from 
the truck stop interview, with a focus on health risks and 
behaviours. 

The subject also reported his average sleep latency 
over the preceding month, as well as quantity and quality 
of sleep and perceived sufficiency of sleep during this 
time. The flow monitor was sent to “John” within 3 
weeks of his truck stop interview for him to undertake 
during one night of sleep at home; he did so and returned 
this within 21 days. Table 2 describes specific risk fac-
tors for sleepiness and sleep disorder, as well as the re-  
 
Table 1. Demographics and health behaviours. 

Age, years 54 

Driving experience, years  35 

BMI*  30 (obese) 

Medical History nil known 

Smoking none 

Alcohol (standard drinks)  

- weekday none 

- days off approx 9 

Illicit Drug Use none 

Caffeinated beverages (per day)  4 cups  

Energy Drinks (per day) 1 - 2 

Exercise  no regular 

Crash History 5 yrs  0 

*BMI: Body Mass Index kg/m2. 
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Table 2. Summary of sleep related and sleep apnea results. 

AHI, events/hour 102 breathing disordered events/hour 

MAP Index 0.83 (positive) 

ESS 9 

Snoring Always 

Snorting/gasping Always 

Choking/breath stops Always 

Average hrs sleep  

When working 8.5 

Days off 9.5 

Sleep Quality “good” 

Sleep Latency (mins) 15 

Sufficient Sleep yes 

Drowsy driving? 1 – 2x/month 

AHI = Apnea Hypopnoea Index from Flow Wizard sleep apnea monitor, 
ESS = Epworth Sleepiness Scale, MAP = Multivariable Apnea Prediction 
Index. 

 
sults from the flow monitor test, and calculated indices 
from interview information. 

Upon receipt of the letter of results “John” described 
an initial period of shock, not shared by his partner, a 
nurse, who had reportedly been “telling (him) for years” 
that he had a sleep disorder and needed to pursue treat-
ment. He made an appointment to see his GP within the 
week, and was prioritized into a sleep laboratory within 
48 hours from this visit. He underwent polysomnography 
which confirmed the flow monitor results; he was re-
ported to have had “about 110 breathing pauses an hour 
during the sleep study”, and oxygen desaturations down 
to 35%. He was prescribed continuous positive airway 
pressure (CPAP) delivered from a portable machine via 
nasal mask every night.  

When questioned in the second interview about the 
responses in the first to the Epworth Sleepiness Scale, 
and other questions regarding his level of daytime 
sleepiness, he replied “I didn’t know how bad I felt until 
I realized how good I feel now”. In retrospect he was able 
to articulate a significant effect on his working and home 
life over the past few years due to constant tiredness. He 
described the previous few months prior to OSA diagno- 
sis as “exhausting”; he was waking each morning at 5 am 
with a “pounding migraine”, taking analgesics and going 
back to bed. He described starting work at 6 am and 
“needing a nap by 9 am”. However, his work schedule 
did not necessarily permit this; therefore he would con- 
tinue driving. He described having a ten hour sleep at 
night, yet awaking feeling as though he had barely slept. 
He expressed the frustration felt by his partner and chil- 

dren who were unable to spend any quality time with 
him, as he “fell asleep in the chair” as soon as he re- 
turned from work.  

When asked to describe how he felt now using CPAP 
every night and sleeping with a mask, he said “The bene-
fits of how I feel now far outweigh the disadvantages of 
using a machine every night, and I would rather live with 
this than go back to the way I was before”. He portrayed 
a complete change in his family life, now travelling 
overseas, going on 4WD trips camping with his family, 
and feeling “like a new man”. He reported very good 
compliance with CPAP which had been verified by his 
sleep specialist, and described “much greater” alertness 
behind the wheel of his heavy vehicle, with no difficulty 
taking his CPAP machine in the vehicle if he needed to 
do an overnight trip. “It’s just like remembering your 
toothbrush and change of underwear.” Both his work and 
home life had significantly improved as a result of treat-
ment of this disorder.  

4. DISCUSSION 

This case report describes significant differences in 
one man’s reported perception of his sleep health and 
sleepiness between pre and post clinical diagnosis with 
obstructive sleep apnea. The main message for the GP is 
to be aware of the limitations of self report for this dis-
order, and therefore probe widely to identify key indica-
tors for sleep apnea, developing a comprehensive risk 
profile of the driver.  

The results presented above obtained in the initial in-
terview, highlight some indicators of risk for OSA in this 
man; namely his BMI, age and gender, and symptoms of 
respiratory disturbance such as regular snoring and chok- 
ing or gasping for breath during sleep. Despite having 
severe OSA, and in retrospect, acknowledging the pres-
ence of significant associated functional impairment, his 
diagnosis and subsequent treatment was only triggered 
by directed questioning and testing for OSA, performed 
within the context of a research study. This case high-
lights the importance of being alert to the features of the 
disease, and where appropriate, considering the need for 
further testing. 

In the research study, the only test that identified this 
man to be at risk of OSA was the MAP Index, consistent 
with the fact that he was later diagnosed with OSA, 
however, other symptom-derived questionnaires did not. 
This is designed to indicate presence of OSA, and, in 
common with many other algorithms [18], this has been 
validated against the “gold standard” of polysomnogra-
phy in a sleep clinic population of referred patients [19], 
however it is yet to be validated in a general population. 
The lack of sensitivity of other questionnaire items to his 
OSA risk might be explained by his inability to recog-
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nize his sleepiness symptoms, perhaps because it was of 
insidious onset, or alternatively because fears related to 
potential loss of livelihood in a truck driver population 
may result in under-reporting of symptoms. This has 
been seen in previous research, where 1443 truck drivers 
were screened using a combination of data to identify 
OSA; 190 (13%) were identified as having a high risk of 
OSA and needing PSG, however, none of the 1443 driv-
ers completing the medical form required for licensure 
reported they had a sleep disorder or, pauses in breathing 
while asleep, daytime sleepiness or loud snoring [20]. 
“John” admitted in his 2nd interview that he “didn’t know 
how bad he felt, until he knew how good (he felt),” on 
OSA treatment.  

Commercial motor vehicle drivers with severe OSA 
suffer notably from sleepiness and impaired task per-
formance [21], thereby increasing their risk of crashing. 
However, treatment of severe OSA with CPAP has 
shown improved alertness and reduced crash risk among 
general car drivers [22,23]. For these reasons, added to 
the cost of crashes involving heavy vehicles, it is impera-
tive for general practitioners consulting with truck driv-
ers to identify those patients at risk, and recommend fur-
ther assessment. Gurubhagavatula et al. [24] determined 
that screening using BMI, age and gender alone or with 
oximetry, is a feasible strategy to identify truck drivers 
likely to have OSA syndrome (as defined by positive 
MAP Index and positive ESS score). However, as de-
scribed in this case report, drivers such as “John”, with a 
self-reported negative ESS, will go undetected and there- 
fore remain at risk. Further validation of screening tools 
or algorithms such as the MAP Index is necessary to aid 
the accurate identification of truck drivers with OSA.  

Previous research in men’s health has shown that, 
compared with women, men are less likely to consult 
their GP for health concerns [25], will utilize available 
health screening checks to a lesser degree [26] and are 
more likely to report fewer symptoms and also delay 
seeking help for symptoms until later in episodes of ill-
ness [27]. To accommodate this, the GP would find the 
testimony of a wife/bed partner helpful, as well as in- 
formation regarding work absences due to illness or fa- 
tigue. It is also important to cover a broad range of symp- 
toms, rather than concentrating on one or two symptoms 
or the ESS alone. Aside from the physical indicators that 
imply risk, such as overweight, male gender and middle 
age, a GP could look to clues such as:  

1) Bed partner expressing concerns about breathing 
disturbances during sleep. 

2) Reports of regular or recent drowsy driving. 
3) Reports of diminished participation in evening ac-

tivity with family and friends. 
4) Reports of not feeling refreshed upon waking. 
The general practitioner assessing a truck driver for 

health risks and new or continued licensure must be 
aware of the full range of OSA symptoms and risks, as 
well as the limitations of the existing assessment tools.  
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