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Occurrence of insomnia and daytime somnolence among
professional drivers
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Background. Insomnia is described as an insufficient amount or quality of sleep that lasts for at least a month. Sleepless-
ness in the group of professional drivers may lead to accidents and other road incidences. Factors influencing the work of drivers
include their work time — the amount of time they spend driving their vehicle.

Objectives. The aim of the study was to estimate the frequency of the occurrence of insomnia among professional drivers, taking into
consideration daytime sleepiness, socio-demographic variables and hourly work organization.

Material and methods. Study was conducted on 94 professional drivers from the Zachodniopomorskie region: 25 (26.60%) paramed-
ics, 24 (25.53%) police officers, 23 (24.47%) fire fighter drivers and 23 (24.47%) truck drivers. A questionnaire was used with the fol-
lowing components: Athens Insomnia Scale (AIS), Epworth Sleepiness Scale (ESS) and an original questionnaire containing questions
regarding socio-demographic data and health behaviors.

Results. Insomnia was diagnosed in 12 professional drivers (12.77%). Among them the majority were truck drivers — 4 respondents
(4.26%). A relationship between the age of respondents and occurrence of insomnia measured with the AlS scale was found. A rela-
tionship between insomnia and drivers posing a threat to road traffic was also found (x> = 19.95; p = 0.005). People suffering from
moderate daytime sleepiness are 35 years old on average.

Conclusions. Drivers older than 35 and those with BMI above 28 are groups with the highest risk of suffering from insomnia. Drivers

with insomnia more frequently pose a threat to road traffic. Drinking coffee has no impact on insomnia and daytime sleepiness.
Key words: insomnia, drivers, Epworth Sleepiness Scale, Athens Insomnia Scale.

Woliriska W, Tatol P, Zdziarski K, Karpeta-Pawlak IE, Mroczek B. Occurrence of insomnia and daytime somnolence among professional
drivers. Fam Med Prim Care Rev 2017; 19(3): 277-282, doi: https://doi.org/10.5114/fmpcr.2017.69291.

Background

Insomnia is described as an insufficient amount or quality of
sleep that lasts for at least a month. In order to assess the actual
occurrence of insomnia, patients ought to record their problems
with sleeping at least 3 times a week for at least a month. The
main criterion indicating the occurrence of insomnia according
to ICD-10 is highly limited functionality during the day and bad
mood [1]. Insomnia is a disorder occurring in people of various
ages [2, 3]. It is the resultant of factors that are predisposing,
triggering and preserving [4]. All mentioned factor groups of
various origins were combined in a way that presents their mu-
tual interactions. The first group includes predisposing factors,
such as an individual tendency to insomnia. It includes biologi-
cal and genetic factors, as well as gender, because, according to
the author of this division — Spielman — women are more sen-
sitive to sleeplessness. Additionally, older people are included,
people with personality traits of excessive tidiness, scrupulous-
ness and compulsion, as well as a positive family survey regard-
ing insomnia [5—7]. The second group includes factors triggering
insomnia. They include environmental and medical factors such
as: stressors in both private and professional life, medical condi-
tions, using psychoactive substances [4]. The last group include
the so-called factors preserving insomnia that relate directly to
the behaviors of people suffering from insomnia, such as: be-
havior leading to development of irregular hours of going to bed
and getting up, concentrating their thoughts on the problem of

a sleepless night, fear of another sleepless night, overdosing on
sleeping pills and suffering from daytime sleepiness. This group
of factors is very dangerous to people who suffers from insom-
nia, because they prevent proper functioning [6, 7].

There are various consequences of chronic untreated in-
somnia, and all of them have an impact on physical and men-
tal health. Any sleep disorders increase the risk of developing
a number of medical conditions that affect, among others, the
musculoskeletal system, cardiovascular system, respiratory sys-
tem and renal system [8]. Insomnia may cause accidents and
other road incidences and have an impact on the number of
accidents at work, e.g. among people operating heavy machin-
ery or working at a high altitude. Factors influencing the work
of drivers include their work time — the amount of time they
spend driving their vehicle. Numerous factors may lead to a de-
crease in concentration in drivers; these include driving in heavy
traffic, poor road visibility, having to divert focus to other ad-
ditional tasks such as looking for a specific address in the case
of ambulance drivers. Factors causing drivers to fall asleep be-
hind the wheel are very often referred to as passive fatigue, and
they include a monotonous drive or little traffic on the road [9,
10]. A significant threat to drivers caused by insomnia is loss of
concentration, which may lead to an accident. Driver’s fatigue
is often compared to a state of alcohol intoxication, and studies
show that a driver’s ability to properly operate a vehicle after
17-19 hours of work decreases to a level similar to 0.5 blood
alcohol level [11].
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The most common causes of daytime sleepiness include
chronic lack of sleep due to insomnia or an improper lifestyle, as
well as not adhering to a proper sleep schedule [8]. The nature of
a professional driver’s work involves an irregular lifestyle, which
makes it more difficult to follow a proper sleep pattern [10].

Objectives

The aim of the study was to estimate the frequency of oc-
currence of insomnia among professional drivers, taking into
consideration daytime sleepiness, socio-demographic variables
and hourly work organization. The authors seek the answer to
the question: do problems with sleep among professional driv-
ers lead to accidents and other road incidences?

Material and methods

In the course of the study, 150 questionnaires were dis-
tributed. The return rate was 94 questionnaires that were in-
cluded in the study. Ultimately, the study was conducted on 94
professional drivers from the Zachodniopomorskie region: 24
(25.53%) paramedics, 24 (25.53%) police officers, 23 (24.47%)
fire fighter drivers and 23 (24.47%) truck drivers. All respon-
dents were male. They were 24—61 years old (average age 35.35
+ 8.19) (Table 1). A questionnaire was used with the following
components: Athens Insomnia Scale (AIS), Epworth Sleepiness
Scale (ESS) and an original questionnaire containing questions
regarding socio-demographic data and health behaviors. The
AlIS scale consists of eight questions related to the occurrence
of insomnia. Each question contains four answer variants that
can score from 0 to 3 points. When answering the question, the
respondent indicates a symptom which occurred at least three
times a week in the last month. The AIS scale results are ana-
lyzed in the following manner: less than 5 points indicates lack
of insomnia, from 6 to 10 — borderline norm, 10 points or more
confirms insomnia. The Epworth Sleepiness Scale (ESS) allowed
the authors to conduct a subjective evaluation of symptoms re-
lated to daytime sleepiness and consists of eight questions with
answers scoring from 0 to 3 points. The respondents answer
questions by indicating the probability of falling asleep in each
of eight presented situations, where 0 means the respondent
has never fallen asleep in a given situation, 1 — indicated a very
low probability of falling asleep, 2 — often leads to falling asleep,
and 3 — very high probability of falling asleep in a given situa-
tion. The ESS scale results are interpreted in the following way:
0-10 points — normal result, 11-14 points — mild sleepiness,
15-18 points — moderate daytime sleepiness, and results over
18 points indicate serious daytime sleepiness. The authors’ own
questionnaire contained questions about socio-demographic
data, such as: age, height, weight and a question regarding the
amount of coffee respondents drink during the day, monthly
amount of work time and causing threat in traffic.

The study received the positive opinion of the Bioethical
Commission (no. KB-0012/63/16).

Statistical methods

Statistical analysis was conducted with the use of descrip-
tive statistics and statistical tests. Normal distribution was
evaluated with the Shapiro—Wilk test. A Shapiro—Wilk test was
performed to show that there was no normal distribution for
the respondents’ age in this study. Only the age of police officers
had a normal distribution. Weight, height and BMI showed nor-
mal distribution. Statistical relationships and differences were
analyzed with the following tests: ANOVA, Bartlet y?, Pearson x?
and Kruskal-Wallis H-Test. The results were considered statis-
tically significant if p < 0.05. Statistical analysis was conducted
with Statistica 12 software.

Table 1. Characteristics of the study group

Variable Paramed-  Fire Truck Police
ics fighters drivers officers
drivers
Number of 24 23 23 24
respondents | (25.53%) | (24.47%) | (24.47%) | (25.53%)
Age [years] X+SD
mean 31 33 35 35.25+
min—max 24-56 27-51 24-61 5.31
Weight [kg]
X+SD 87.33 ¢ 91.82 90.55 + 87.38
11.39 10.61 12.11 10.9
Height [cm]
X+SD 180.54 + 182.57 38.04 £ 182.17 +
8.13 5.91 11.11 7.13
BMI
X+SD 26.86 £ 27.55 + 28.69 26.32 +
3.78 3.14 3.54 7.13

Arithmetic mean + SD (minimum and maximum range).

Results

According to the AIS, insomnia was diagnosed in every sev-
enth driver (n = 12; 12.8%), more frequently in truck drivers (n =
4; 4.3%). Among the evaluated professional groups, truck drivers
have the highest risk of occurrence of insomnia — 10 respondents
(10.64%). In the group of evaluated paramedics, two respondents
(2.13%) were diagnosed with insomnia. The highest percentage
of respondents falling into the normal range according to Athens
Insomnia Scale was fire fighter drivers — 15 respondents (15.96%).
Mild insomnia was found in 15 professional drivers (15.96%), with
the highest percentage in paramedics (n = 6; 6.38%). In the evalu-
ated group, there were no respondents suffering from heavy day-
time sleepiness (Figures 1 and 2).

A relationship between the age of respondents and occur-
rence of insomnia measured with the AIS was found. A sta-
tistically significant relationship was found regarding lack of
insomnia and among respondents with borderline insomnia
(H = 11.89; p = 0.026). Borderline insomnia usually occurs
among drivers older than 35 (Figure 3). The relationship be-
tween the age of respondents and daytime sleepiness was ana-
lyzed. People suffering from moderate daytime sleepiness are
on average 35 years old. No statistically significant relationship
between age and sleepiness was found (H = 1.91; p = 0.38).

A statistically significant relationship between the weight
of respondents and occurrence of insomnia was also not found
(H =3.93; p = 0.14). Drivers with a median weight above 90 kg
were more frequently on the borderline norm of insomnia than
those with a weight below 90 kg. After analysis, no relation-
ship between the weight of drivers and daytime sleepiness was
found (H = 0.44; p = 0.80). Drivers weighing approximately 90 kg
were in the group suffering from mild daytime sleepiness.

Statistical analysis was performed on the relationship be-
tween the occurrence of insomnia on the AIS and BMI. A more
frequent occurrence of moderate insomnia was found among
drivers with a BMI above 28 (Figure 4). Statistically significantly
more often drivers with a BMI below 28 were within the norm
(below 6 points) — they did not suffer from insomnia (H = 12.64;
p =0.018). Borderline statistical significance was found between
the BMI of drivers and daytime sleepiness (H = 2.54; p = 0.05).
Drivers with BMI 27.5 did not experience sleepiness during the
day, and the highest level of daytime sleepiness was experi-
enced by drivers with a BMI above 29.

The relationship between the monthly work hours and oc-
currence of insomnia was analyzed. Almost every third (n = 27;



W. Wolinska et al. ® Occurrence of insomnia and daytime somnolence among professional drivers 279

Police officers .51%

13.83%

— . W insomnia > 10 pts
Fire fighter drivers
15.96%
borderline insomnia 6-10
pts
Truck drivers
M normal range < 6 pts
Paramedics
14.89%
| | | | Figure 1. Evaluation of the occurrence of
0.0% 50% 10.0% 15.0% 20.0% insomnia with the AIS

Police officers
21.28%

Fire fighter drivers
21.28%  mmoderate sleepiness 15-18 pts
mild sleepiness 11-14 pts

Truck drivers ® normal range 0-10 pts

19.15%

Paramedics

02%
} } } } Figure 2. Evaluation of daytime sleepiness
0.0% 5.0% 10.0% 15.0% 20.0% 25.0% occurrence with the ESS

Box plots relative to groups
Variable: Question 3_age
65

60 1

55 ]

50 1

45 | ]

40 t 1

Question 3_age

35 1

1 L T

20

below 6 from6t0 9 b . 10 9 Median . . . . .
above O 25-75% Figure 3. Relationship between insomnia and the

AlS_insomnia scale T Min-Max age of respondents

Box plots relative to groups
Variable: BMI
38

36 ]

34| |

30 1

BMI
N
©

o

24 |

22 ]

below 6 from 6to 9 above 10 O Median
[ 25-75%

AIS_insomnia scale T Min-Max

)
()]
-
o
-
o
(oY}
3
2
S
[
o
()
S
(T
o
>
e
©
£
S
(-8
]
[}
£
=
-
[}
=
=
£
(T
(V'S

Figure 4. Relationship between insomnia and BMI
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28.72%) respondent had only one full-time job of 160 hours per
month. In this group, there are 13 people (13.8%) with sleeping
disorders that borderline on insomnia and two people (2.13%)
with results indicating insomnia; no statistically significant rela-
tionship was found between the monthly work time of drivers
and the occurrence of insomnia (x*= 6.95; p = 0.14) (Table 2).
Analysis of the relationship between monthly work time and
daytime sleepiness was also performed. Among all the respon-
dents, 15 of them (15.96%) suffered from mild daytime sleepi-
ness. This group includes 6 drivers (6.38%) who work over 200
hours in a month. The analysis did not show that the monthly
work time of drivers has any statistically significant impact on
the occurrence of daytime sleepiness on the ESS (x*= 5.07; p =
0.28) (Table 3).

The results of the conducted analysis indicate the existence
of a strong relationship between insomnia and drivers posing
a threat to road traffic (y>= 19.95; p = 0.005). In this group, 13
respondents (13.83%) had borderline insomnia, and regular in-
somnia was diagnosed in 10 people (10.64%) who admitted to
causing a real threat to road traffic due to lack of sleep (Table
4). Respondents were asked to indicate whether they had ever
posed a real threat to road traffic during their professional ca-

reer. 32 people (34.04%) admitted to posing a threat to road
traffic. The relationship between daytime sleepiness and posing
a threat to road traffic was also analyzed. No statistically signifi-
cant relationships were found (y*= 3.18; p = 0.20) (Table 4).

Coffee is considered an energizing drink, and drivers were
asked how many cups of coffee they drink during the day.
Among all the respondents, 83 of them drink coffee (86.17%),
and 11 respondents (11.70%) do not drink coffee at all. In the
group of coffee drinkers, 23 people (24.47%) drink one cup of
coffee a day, while the majority drink 1, 2 and 3 cups of cof-
fee a day. Among 12 people with insomnia (12.8%), all of them
drink from 1 to 3 cups of coffee a day. Half of them (n = 6; 6.4%)
drink 3 and more cups of coffee a day (Table 5). No statistically
significant relationship between age and sleepiness was found
(H = 15.31; p = 0.05). Statistical analysis was conducted on the
influence of drinking coffee on experiencing daytime sleepiness
— no statistically significant relationships were found (y?= 8.35;
p =0.40) (Table 5).

Analysis of the influence of insomnia on the occurrence of
daytime sleepiness did not show any statistically significant rela-
tionships in the studied group of professional drivers (y*> = 7.65;
p =0.10) (Table 6).

Table 2. Influence of the amount of work hours of the driver on the occurrence of insomnia

Work hours in Insomnia on the AIS X
a month Norm Norm verge Insomnia Total
n (%) n (%) n (%) n (%)
160 12 13 2 27 6.95 0.14
(12.77%) (13.83%) (2.13%) (28.72%)
161-200 29 11 5 45
(30.85%) (11.70%) (5.32%) (47.87%)
> 200 10 7 5 22
(10.64%) (7.45%) (5.32%) (23.40%)
Total 51 31 12 94
(54.26%) (32.98%) (12.77%) (100.00%)

Table 3. Influence of the amount of work hours of the driver on the occurrence of daytime sleepiness

Work hours in Daytime sleepiness on the ESS X
amonth Norm Mild sleepiness Moderate sleepiness Total
n (%) n (%) n (%) n (%)
160 21 5 1 27 5.07 0.28
(22.34%) (5.32%) (1.06%) (28.72%)
161-200 39 4 2 45
(41.49%) (4.26%) (2.13%) (47.87%)
>200 14 6 2 22
(14.89%) (6.38%) (2.13%) (23.40%)
Total 74 15 5 94
(78.72%) (15.96%) (5.31%) (100.00%)

Table 4. Influence of the occurrence of insomnia on posing a threat to road traffic

Athens Insomnia Scale

Epworth Sleepiness Scale

x> =19.95; p = 0.005

X>=3.18; p=0.20

Norm Norm verge Insomnia Norm Mild sleepiness Moderate sleepiness
n (%) n (%) n (%) n (%) n (%) n (%)

9 13 10 22 8 2

(9.57%) (13.83%) (10.64%) (23.40%) (8.51%) (2.13%)
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Table 5. Influence of drinking coffee on the occurrence of insomnia and daytime sleepiness

Number of cups of coffee  Athens Insomnia Scale (AIS)

Epworth Sleepiness Scale (ESS)

drank during the day
Norm Norm verge Insomnia Norm Mild sleepiness = Moderate
n (%) n (%) n (%) n (%) n (%) sleepiness
n (%)
0 8 3 0 9 1 1 11
(8.51%) (3.19%) (0.00%) (9.57%) (1.06%) (1.06%) (11.7%)
1 12 7 4 19 4 0 23
(12.77%) (7.45%) (4.26%) (20.21%) | (4.26%) (0.00%) (24.5%)
2 17 9 2 22 3 3 28
(18.09%) (9.57%) (2.13%) (23.40%) | (3.19%) (3.19%) (29.8%)
3 14 10 3 21 6 0 27
(14.89%) (10.64%) (3.19%) (22.34%) (6.38%) (0.00%) (28.7%)
Above 3 0 2 3 3 1 1 5
(0.00%) (2.13%) (3.19%) (3.19%) (1.06%) (1.06%) (5.31%)
Total 51 31 12 74 15 5 94
(54.26%) (32.98%) (12.77%) (78.72%) | (15.96%) (5.32%) (100%)
xip x>=15.31; p=0.05 x> =8.35,p=0.40

Table 6. Impact of insomnia on daytime sleepiness

Scale Epworth Sleepiness Scale
Athens Insomnia Scale Norm Mild sleepiness Moderate sleepi- Total
ness
Norm 43 6 2 51 7.655 0.10
(45.74%) (6.38%) (2.13%) (54.26%)
Norm verge 25 4 2 31
(26.60%) (4.26%) (2.13%) (32.98%)
Insomnia 6 5 1 12
(6.38%) (5.32%) (1.06%) (12.77%)
Total 74 15 5 94
(78.72%) (15.96%) (5.32%) (100.00%)
Discussion of cups of coffee drunk during the day and daytime sleepiness.

Between 2007 and 2014 in Poland, studies were conducted
regarding accidents caused by driver fatigue or falling asleep at
the wheel. In 7 years, there were 377 accidents caused by driver
fatigue. As a result of these incidents, 572 people were injured,
and there were 58 fatalities [12]. As early as 1995, the US De-
partment of Transportation had declared that vehicles operated
by drivers suffering from fatigue is one of the major problems
of professional transportation, and the drivers themselves pose
a significant threat to public safety [10]. In studies conducted
by Philip et al., almost 17% of professional drivers complained
about having sleeping disorders, and more than 30% of the re-
spondents had participated in a road accident, where half of
these incidents were caused by major sleepiness. In the study,
the authors have not proven that variables such as age, gender
or marital status had a statistically significant influence on the
occurrence of insomnia among drivers [13]. The authors’ own
research pointed to similar indications that not all analyzed
socio-demographic factors had an influence on the occurrence
of insomnia in the studied group of drivers. They also indicated
a relationship between insomnia and the age of the drivers
—respondents in the group of those not suffering from insomnia
were younger than those at risk of the occurrence of insomnia.
Own studies indicate that the more cups of coffee drunk by re-
spondents, the more often they are prone to the occurrence
of insomnia. No relationship was found between the number

Studies conducted by Zuzewicz and Konarska have shown that
drivers use various methods to prevent daytime sleepiness. The
easiest and most often used remedy for sleepiness is caffeine,
which is an ingredient in many food and drink products [14].
Minarowski et al. conducted studies on a group of 103 profes-
sional drivers aged 24 to 62. The average BMI value was 28. It
was found that drivers with a high risk of sleep apnea had higher
BMI values [15]. Moreover, 23 drivers (22%) admitted to having
to stop their vehicle during work due to increased sleepiness
[15]. In the authors’ own research, higher BMI values in driv-
ers indicated a higher risk of insomnia. In studies conducted by
Ozoh et al. on a group of 500 professional drivers aged 20 to 73
with an average BMI value of 26, heavy daytime sleepiness was
found in 72 drivers (14.4%) [16]. Moreover, 61 interviewed driv-
ers (12.2%) had a car accident in the past, but there was no sta-
tistically significant relationship found between daytime sleepi-
ness and the risk of causing a road accident (p = 0.1) [16]. The
occurrence of insomnia in the population, troubles with falling
asleep and frequent waking up during the night is estimated at
6—15% [17]. Sleep disorders are statistically more often found
in people working in shifts, particularly at night [18]. In studies
conducted by Smolensky et al., it was found that among drivers
experiencing daytime sleepiness, the risk of posing a threat to
road traffic was more than twice as high as in drivers without
sleeping disorders [19]. The authors’ own research did not show
a statistically significant relationship between daytime sleepi-
ness and posing a threat to road traffic.
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Conclusions

1. Insomnia most often occurs in truck drivers. Drivers older
than 35 and those with a BMI above 28 are in groups with
the highest risk of suffering from insomnia.

2. Only every third driver had one full-time job, but the
amount of work hours of drivers has no influence on in-

somnia and daytime sleepiness.

Drivers with insomnia more frequently pose a threat to
road traffic, whereas daytime sleepiness does not result in
respondents posing a threat to road traffic.

Drinking coffee has no impact on insomnia and daytime
sleepiness, but this may be the result of the number of
cups respondents drink during the day.

Source of funding: This work was funded by the authors' resources.
Conflict of interest: The authors declare no conflict of interests.
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