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Abstract
Introduction ‒ Daytime sleepiness in the professional
driving industry may affect the safety of drivers at work.
Fatigue and obstructive sleep apnoea–hypopnoea syndrome
are the most common causes that lead to daytime sleepiness.
Purpose ‒ The aim of this study is to investigate daytime
sleepiness as a possible cause of occupational accidents in
professional drivers.
Materials and methodology ‒ The Epworth Sleepiness
Scale was used to measure sleepiness in 70 professional dri-
vers of different ages, working on both national and interna-
tional routes. Drivers answered a questionnaire exploring
demographic data, as well as an Epworth Sleepiness Scale
questionnaire. Data were analysed using the SPSS® Statistical
Data Editor 2019 statistical programme, with a 5% level of
significance.
Results ‒ Of the studied samples, 50% of the drivers
operate on national routes and the other 50% operate on
international routes. Nearly half of them (47.1%) work
during lunch hours while they rest mostly in the evening.
Eight percentage of the drivers suffer from a disease, and

38.6% have 10–15 years of experience. Drivers work an
average of 6.91 h and sleep 6.34 h per day, with 37.1%
reporting sleeping on the job. The study’s results suggest
that there is no statistically significant correlation between
sleepiness and the type of route they travel (p-value = 0.142).
Conclusions ‒ Daytime sleepiness is a common cause of
road accidents, but this study does not confirm a correlation
in specific routes. Although the work involves demanding
schedules and routes, Greek professional drivers are per-
ceived as being responsible, focused, and concentrated,
which help them to stay alert.

Keywords: sleepiness, professional drivers, road accidents,
questionnaire, Epworth Sleepiness Scale, work fatigue,
business routes

1 Introduction

The main causes of accidents by professional drivers are
fatigue, speeding, and sleep apnoea–hypopnoea syndrome
(SAHS), which are caused by daytime sleepiness. According
to the European Parliament, road accidents are the most
common cause of occupational accidents and deaths in
industrialized countries. Evidence linked to occupational
and road accidents demonstrate the link between drowsi-
ness and events that endanger human lives.

It has been shown that 18 h of insomnia reduces cogni-
tion and reaction time, just like alcohol consumption that
reaches a concentration of 0.05% v/v in blood, which is
against the law. In 1993, 50% of the truck accidents in
Australia were attributed to sleepiness and fatigue in pro-
fessional drivers.

SAHS is directly associated with an increased number
of road accidents, particularly among occupational drivers
of heavy vehicles. People with SDS are more likely to cause
more accidents, compared to the general population. SAHS
causes a sudden or gradual decrease in concentration and
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reflexes, which manifests as inability to perceive the envir-
onment, especially when combined with the use of cardio-
vascular drugs such as beta-blockers, leading to sleepiness.

Another important factor is the fluctuation of glucose
levels among overweight diabetics suffering from obstruc-
tive sleep apnoea–hypopnoea syndrome (OSAHS). The most
extensive study of SAHS in professional drivers was con-
ducted in 2002 by Pack et al. in Pennsylvania, USA, indi-
cating that 17.6% of the professional drivers had mild SAHS.

The Epworth Sleepiness Scale, designed in 1991, is the
most widely used method for diagnosing daytime sleepi-
ness. It includes eight questions about daily activities, with
scores ranging from 0 to 3. The maximum score is 24, with
scores above 10 indicating high sleepiness [1–5].

2 Materials and methodology

This study aims to investigate whether drivers suffer from
drowsiness during their work, as well as the factors causing
it. Drivers’ drowsiness as a cause of road accidents is usually
underestimated, since there are no objective measurements
that could incriminate it, as for instance in the case of
alcohol consumption. It has been proven that driving while
there are signs of drowsiness has similar behavioural symp-
toms as driving under the influence of alcohol.

This study utilized a stratified sampling method using
the Epworth Sleepiness Scale questionnaire, which is con-
sidered the most widely used tool for the diagnosis of sleepi-
ness according to the literature. It included eight questions
related to activities of daily living, and the scoring of each
item ranged from 0 to 3 with a maximum total score of 24.
Data collection was conducted over a 3-month period from
September 2019 to November 2019, and the data were ana-
lysed using the SPSS® 2019 statistical package. Descriptive
statistical analyses were performed, as well as the Pearson
correlation method was used to address the main research
question. The studywas conducted in the region of Aspropyrgos
in Athens, Greece, while the study sample consisted of 70
professional drivers, who were equally distributed on oper-
ating national routes (within Greece, N = 35) as well as on
international routes (outside Greece, N = 35).

The questionnaires included questions concerning the
participants’ age group, educational level, participation in
a behavioural change programme, as well as the quality
and habits of their daily life. There were also questions
about their general health, any diseases and/or any vision
issues that they may have, and any medication that they
might be taking. Finally, the distributed questionnaires
also inquired about their participants’ previous and cur-
rent professional experience.

Informed consent:Written informed consent was obtained
from each individual who participated in this study. Moreover,
the privacy and the confidentiality concerning the individuals’
participation, as well as data collection and analysis, were
reassured throughout the process of this research.

Ethical approval: This study did not involve contact with
living tissues, the collection of biological fluids, or any pro-
cedures requiring ethical approval. According to applicable
guidelines, approval from a Bioethics Committee was not
required for this type of research. Informed consent was
obtained from all participants where necessary, ensuring
compliance with ethical research standards.

3 Results

3.1 Questionnaire

The questionnaire was provided on a scale of 0 to 3, where
0 = never sleepy and 3 = very likely to be sleepy, according to
the Epworth Sleepiness Scale method as described above.
The questionnaire consisted of 29 questions, with 24 being
closed-ended and 5 open-ended questions, reaching a total
of 70 questionnaires that were distributed to professional
drivers.

3.2 Descriptive statistics

As shown in Figure 1, 50% of the drivers operated on national
routes, while the remaining 50% on international routes.

International route drivers National route drivers

50%
35

50%
35

50%
35

50%
35

Figure 1: Route distribution.
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About 31.43% of the participants fall into the 36–45 age
group, as presented in Figure 2, followed by the age groups
46–55 (27.19%), 26–35 (17.14%), and 56–65 (12.86%).

Concerning the participants’ educational level, Figure 3
shows that 68.57% of the drivers (N = 48/70) were high
school graduates, while a total of 27.77% (N = 20/70) were
higher education graduates.

Figure 4 also demonstrates that 45.71% of the drivers
were smokers, while 28.57% have been smoking for more
than 10 years at a rate of 10–20 cigarettes per day, 21.43%
for 5–10 years at a rate of 10–20 cigarettes per day,
and 7.14% for less than a year consuming more than
one pack.

As shown in Figure 5, only 11.43% (8/70) of the drivers
reported having an underlying health condition. In parti-
cular, two drivers over 55 years old have had a heart attack
in the past and were smokers, while two had diabetes and
four were obese. Moreover, Figure 6 shows that only four
of the drivers were on medication – those with diabetes
and those who have had a heart attack.

Finally, 52.86% of the drivers stated that they have
presbyopia. This finding, however, appears to be normal
considering the age groups, since presbyopia appears after
the age of 40 (Figure 7).
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Figure 3: Educational level.
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Figure 5: Underlying health conditions.
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Figure 2: Age distribution.
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Figure 6: Drivers using medication.
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3.3 Main part

Concerning the main part of the questionnaire, Chart 1
shows that 75.71% of the drivers have been working in
this field for 5–15 years and 18.57% of the drivers have
been working for 15 years and more.

Furthermore, 47.14% of the participants work part-
time on a 6-h shift, while 44.29% work full-time, and only
8.57% work part-time on a 4-h shift (Chart 2).

Chart 3 also shows that 47.14% of the drivers are
working midday, 31.43% are working in the morning, and
21.43% are working in the evening.

According to Table 1, the average working hours per
driver is 6.91 h, whereas Table 2 shows that national route
drivers work an average of 6.69 h per day and interna-
tional route drivers an average of 7.14 h per day.

52.86%

47.14%

Has an eye condition Has no eye condition

Figure 7: Vision-related conditions.
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Chart 2: Type of employment.
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Chart 1: Years in the field.
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Table 3 also demonstrates that drivers sleep an
average of 6.34 h, whereas Table 4 indicates that national
route drivers sleep 7.87 h per day.

Furthermore, Chart 4 shows that 22.86% of the inter-
national route drivers have fallen asleep on the job, which
is about 8% higher than the 14.29% of the national route
drivers.

Based on Chart 5, of those drivers who reported to
have fallen asleep on the job, 15.38% of the national route
drivers have had an accident and 3.85% of the interna-
tional route drivers have fallen asleep on the job causing
accident.

Finally, the following research question was asked: Is
sleepiness related to the driving sector, that is, to whether
the driver operates on foreign or national routes? (Table 5)

Therefore, the hypothetical questions were formed as
follows:

H0: The driving sector is not associated with sleepiness,
with alternative hypothesis.

H1: The driving sector is related to sleepiness.
From the correlation analysis table above, it appears

that there is no correlation between the driving sector and
the manifestation of sleepiness, since p = 0.142 > 0.05.

Table 1: Descriptive details

N Minimum Maximum Mean Standard deviation

Daily working hours 70 4 2 0.91 0.625
Valid N (listwise) 70

Table 3: Descriptive details

N Minimum Maximum Mean Standard deviation

How many hours do you sleep on a daily basis? 70 4 2 0.34 0.976
Valid N (listwise) 70

Table 2: Descriptive statisticsa

Department N Minimum Maximum Mean Standard deviation

International route driver Daily working hours 35 4 12 7.14 2.809
Valid N (listwise) 35

National route driver Daily working hours 35 4 12 6.69 2.447
Valid N (listwise) 35

aNo statistics is computed for one or more split files because there are no valid cases.
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Chart 4: Prevalence of sleep episodes among drivers.

Table 4: Descriptive details per department

Department N Minimum Maximum Mean Standard deviation

International route driver How many hours do you sleep on a daily basis? 35 5 9 6.11 1.008
Valid N (listwise) 35

National route driver How many hours do you sleep on a daily basis? 35 4 8 7.87 0.900
Valid N (listwise) 35
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Therefore, the null hypothesis is accepted, leading to the
assumption that the fact that more international route dri-
vers than national route drivers have fallen asleep is
rather based on random facts than the driving sector on
which they operate. Besides, the opposite could also have
happened.

4 Discussion

French professional drivers had at least one episode of
sleepiness at the wheel in a 1-year period. In a research
by Philip et al. [5], where 35,004 drivers were studied, the
results showed a high rate of sleepiness while driving
(28%) and a high number of accidents (11%), 46% of which
were related to sleep. Also, 8.9% of the drivers had at least
once a month an episode of sleepiness while driving, for-
cing them to make a stop in order to rest. Almost one third
of the drivers (31.1%) had been involved in an accident
(50% sleep-related), 2,520 drivers (7.2%) had a road acci-
dent in the previous year, and 146 (5.8%) of these traffic
accidents were related to sleep.

In addition, a study by Gulbay et al. [3] that involved
taxi drivers reported a significant correlation between

sleepiness and road accidents. Among the fatal causes of
road accidents by professional drivers, sleepiness and
involuntary sleep episodes are identified. Fatigue in profes-
sional drivers has been associated for many years with the
risk of causing an accident, but the causes of this
symptom have not yet been ascertained, so sleep-disor-
dered breathing needs further systematic study and
research [2,4,6–8].

Moreover, in a study carried out on truck drivers in
2000 using personal interviews, six factors causing sleepi-
ness at work were identified, which included the following:
a) intense drowsiness during the day, b) the existence of
sleep disorders (SDS), c) the old age or inexperience of
drivers, d) difficult work schedule, e) poor and little sleep,
and f) night driving [9]. A study in Australia in 2023 has
proven that there is a higher risk of drowsiness in truck
drivers that work more than 40 h per week, in contrast
with the drivers that work around 40 h [10].

The general health and well-being of bus driver
workers, including aspects of sleep health, are important
elements of shift work which can affect the work perfor-
mance, as well as sleep and safety. Research among bus
drivers has shown an association between BMI and slee-
piness [11] and that factors such as poor sleep quality,
insomnia, and a high risk of obstructive sleep apnoea are
associated with excessive daytime sleepiness [12]. Imple-
menting strategies to encourage and support health
improvement has the potential to mitigate fatigue. Also,
studies were conducted in South India, which indicated
that 47.3% of the drivers were having a bad quality of
sleep [13].

Furthermore, in a questionnaire-based survey [14],
20% of the bus drivers stated an ESS > 10, while 12% fell
asleep at the wheel at least once a month, 7% had an acci-
dent, and 8% of them lost touch due to sleepiness while
driving. The results showed a high rate of sleepiness and
sleep-related accidents among bus drivers, as well as a
potentially high rate of OSAHS.

In a 2017 study [15] that used the Epworth Sleepiness
Scale questionnaire, it was shown that 9% of the drivers
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Chart 5
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Chart 5: Incidence of accidents attributed to sleep episodes among
drivers.

Table 5: Association between the driving sector and the incidence of sleep episodes

Driving sector Have you ever fallen asleep on the job?

Driving sector Pearson correlation 1 0.177
Sig. (two-tailed) 0.142
N 70 70

Have you ever fallen asleep on the job? Pearson correlation 0.177 1
Sig. (two-tailed) 0.142
N 70 70
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slept less than 6 h a day. About 74% of the drivers were
tired, 25% of the drivers felt drowsy, and 35% of the drivers
made body movements to wake up while driving. Drivers
often slept in inappropriate positions that affected sleep
quality. Fatigue and sleepiness, as well as accidents or
near misses, occurred frequently among bus drivers.

A survey conducted in Thailand [16] reported poor
sleep quality among 60% of the drivers. An increased
risk of poor sleep quality was associated with marital
status, alcohol consumption, lack of exercise, and night
driving. There is a high prevalence of poor sleep quality
among Thai bus drivers. This is likely due to a combination
of factors including the shift.

Finally, the existing literature shows that obstructive
sleep apnoea syndrome (OSAS) and excessive sleepiness
are also highly prevalent in taxi drivers compared to dri-
vers in the general population. Indicatively, in a sample of
241 New Zealand taxi drivers, the proportion of moderate
to high risk of OSAS was estimated to be high [17], while in
a study of 118 Turkish taxi drivers, there were 58 (49.2%)
subjects with severe snoring, 8 (5.9%) subjects had cardiac
symptoms due to OSAS, 28 (23.7%) subjects experienced
daytime sleepiness, and 8 (67.8%) drivers had been involved
in a traffic accident as well [3].

Similarly in the United States, a study of long-distance
heavy truck drivers found that 47.1% reported drowsiness
while driving, shortly before an accident occurred [2].

The use of the Epworth Sleepiness Scale, a widely vali-
dated and accepted tool for measuring daytime sleepiness,
strengthens the reliability of the findings and allows for
comparisons with other similar studies in the field. However,
the reliance on self-reported data introduces the possibility
of bias, as participants may either underreport or overreport
their sleepiness levels, potentially affecting the accuracy of
the results.

5 Conclusions

Daytime sleepiness is a common cause of road accidents. In
this study, however, the initial analyses do not confirm that
it is related to the realization of specific itineraries. This
particular job often has demanding schedules and routes
and certainly requires attention and vigilance from the
drivers, but it seems that the Greeks are among the most
responsible, dedicated, and focused professional drivers.
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