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Abstract
Objectives: The aim of this study is to assess the sleep quality and sleep disorders (prevalence of obstructive sleep apnea and
sleepiness) among occupational drivers in Iran and to determine which demographic factors and occupational habits are
linked to road traffic accidents. Material and Methods: In this analytic cross-sectional study 556 occupational road drivers
from Shahroud city (in the northeast of Iran) participated, upon a prior verbal informed consent, during 2013–2014. The
Pittsburgh Sleep Quality Index (PSQI) standard questionnaire that scored on 7 point scale, the 8-item Epworth Sleepiness
Scale (ESS) questionnaire and the 8-question STOP-Bang questionnaire along with demographic information and occupational data were used. To explore the independent factors associated with odds of poor sleep quality and road accident,
multiple logistic regression models were used. Results: Prevalence of previous road accidents, sleepiness while driving, and
obstructive sleep apnea scored ≥ 3 in the study, and drivers accounted for 23.8%, 29%, and 24.8%, respectively. The global
mean score of sleep quality and excessive sleepiness score were 5.2 and 4.8, respectively. The main factors related to the odds
of poor sleep quality were snoring (odds ratio (OR) = 2.34; 95% confidence interval (CI): 1.15–4.77), smoking (OR = 2.12;
95% CI: 1.15–3.97), and driving times in a day (OR = 1.12; 95% CI: 1.03–1.21). The Epworth Sleepiness Scale (OR = 1.13;
95% CI: 1.07–1.23) and suffering from apnea (OR = 4.89; 95% CI: 1.07–23.83) were the best predictors for odds (increased
risk) of road accidents. Conclusions: A considerable proportion of Iranian drivers had records of road accidents; poor sleep
quality, sleepiness while driving, and sleep disorder breathing (obstructive sleep apnea – OSA). Snoring, smoking, driving
time in a day, excessive sleepiness, and presumably apnea increase the odds of poor sleep quality and road traffic accident
for Iranian occupational drivers.
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INTRODUCTION
Road traffic crashes lead to more than 2% of the worldwide mortality and morbidity and is the main cause of
death in the age group of 15–29 years old [1,2]. At present road traffic injuries (RTI) account for the 8th leading
cause of death in the world [1], and if current trends continue, traffic injuries are estimated to become the 5th leading cause of fatality in 2030 [2]. While most high-income
societies had considerable achievements in reducing road
traffic injuries and the related death rate during previous
decades [3], the RTI mortality rose progressively in a large
number of low- and middle-income countries. Estimates
demonstrate that 85% of deaths due to road accidents
and 95% of disease arising from the RTI occur in low- and
middle-income countries [4].
Several factors contribute to the occurrence of road accidents and injuries, including poor quality of sleep and
sleepiness while driving. According to studies, sleep habits
and related disorders have influence on driving performance and a substantial number of road accidents attributed to poor sleep quality and sleepiness while driving [4–6].
Obstructive sleep apnea (OSA) is a form of sleep disorder that occurs as a result of complete or fractional airway
obstruction during sleep, and leads to hypoxemia then
the lack of quiet and relaxing sleep [7,8]. It is the most
widespread sleep disorder occurring globally [8]. Even the
asymptomatic OSA increases morbidity and mortality [9].
Excessive daytime sleepiness (EDS) is one of the leading
consequences of the OSA which increases the probability
of road traffic crashes and injuries [10]. Daytime sleepiness is assessed using the Epworth Sleepiness Scale (ESS).
Iran is a middle-income country where a road traffic accident is the 3rd leading cause of disability and premature
death and is recognized as a leading public health concern. According to the currently available estimates, the
mortality rate attributed to road crashes in this country
is higher than in any other country in the world [11]. Iran
represents a great number of road traffic injuries [12,13].
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Based on studies conducted in other countries, sleep habits and related disorders account for the major causes of
road accidents [4–6,14]. The literature review of the associated evidence suggests the need for further studies in
Iran. The objective of this study is to assess the sleep quality and sleep disorders (prevalence of the OSA and sleepiness) among occupational drivers in Iran and to determine
which demographic factors and occupational habits are
linked to road traffic accidents.
MATERIAL AND METHODS
This was an analytic cross-sectional study. Five hundred
fifty-six occupational road drivers as members of the
drivers guild office in Shahroud city (in the north-east of
Iran) participated, upon a prior verbal informed consent,
during 2013–2014. We used the Pittsburgh Sleep Quality
Index (PSQI) standard questionnaire scored on 7 point
scale, the 8-item Epworth Sleepiness Scale (ESS) questionnaire and the 8-question STOP-Bang questionnaire along
with demographic information and occupational data. The
questionnaire was managed by educated interviewers.
The PSQI questionnaire was used for the purpose of assessing sleep quality and recognizing sleep disorders. This is
a validated 7-component tool, ranging from 0 to 21 score.
The PSQI total score greater than 5 is indicative of sleep
disorders, and distinguishes persons who enjoy desirable
sleep quality from those with poor sleep quality.
The ESS was used for measuring daytime sleepiness. This
is a validated 8-item questionnaire that estimates the likelihood of falling asleep in the daytime under a variety of
situations (range: 0–24) [15]. The score of 0–8 proved normal, 9–12 proved mild, 13–16 proved moderate, and greater than 16 proved severe or excessive sleepiness. The score
higher than 10 on the ESS is generally considered clinically significant [16].
The STOP-Bang questionnaire is a valid tool for screening
of the obstructive sleep apnea (OSA) [17]. It is a simple
validated 8-item instrument that is indicative of having
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snoring, tiredness, observed apnea, a record of high blood
pressure, having the body mass index (BMI) > 30,
age > 50, neck circumference > 40 cm, and having a male
gender identity. Having the total score of 3 and above is
regarded as exposure to the high risk of the OSA [18].
The collected data was analyzed using the statistical software SPSS v. 16.0 (SPSS Inc. Chicago, Illinois). The standard deviation of the mean (±) and percent were used to
describe the continuous and categorical data respectively.
Univariate comparisons were done by t-test and Chi2 for
independent samples for continuous and categorical variables. The multiple logistic regression models were used
to explore the independent factors associated with the
odds of poor sleep quality and road accidents. In this stu
dy α < 0.05 was considered to be statistically significant.
RESULTS
A total of 556 drivers participated in the study (only 0.5%
of them were female). The majority of drivers (82.1%)
were satisfied with their jobs. Baseline characteristics have
been illustrated in the Table 1. The mean driving time
in a day was 9.86±4.29 h. Daytime, evening, nighttime
and rotational time driving was reported by 37.4%, 10%
and 52.6%, respectively. Accident records within the last
year and the past 5 years were reported by 6.1% and 23.8%,
respectively. According to the study population, in 10.9%
of all reported accidents, the drivers themselves were at
fault and 3.2% of their accidents lead to injury or death.
The mean score on the PSQI was 5.23±2.68 (0–15), and
40% had the PSQI score higher than 5. Among the 7 components of sleep quality, subjective sleep quality posed
the highest score (Table 2). Based on the Epworth Sleepiness Scale, the mean ESS was 4.8±3.5 (0–22), 6% of the
participants posed the score higher than 10 and 14.5% of
them had mild to severe sleepiness. The STOP-Bang mean
score was 1.96±1.08 and 24.8% of the participants posed
the STOP-Bang score of ≥ 3 (Table 3), which means that
nearly 1/4 of the participants were exposed to the high risk
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Table 1. Baseline characteristics of the study group
Variable

Study group
(N = 556)

Body mass index (M±SD)

25.29±3.46

Seniority (years) (M±SD)

11.71±8.41

Mean driving time (h/day) (M±SD)

9.86±4.29

Neck circumference (cm) (M±SD)

38.66±3.07

Age (years) [n (%)]
< 50

453 (83.10)

> 50

95 (17.10)

Sex [n (%)]
male
female

553 (99.50)
3 (0.50)

Marital status [n (%)]
single
married

78 (14.20)
472 (85.80)

Level of education [n (%)]
primary

195 (35.20)

diploma

302 (54.20)

academic

57 (10.30)

History [n (%)]
road accident during 5 years

120 (23.80)

heart disease

9 (1.60)

hypertension

12 (2.20)

pulmonary disease
smoking

3 (0.60)
86 (15.60)

Job satisfaction [n (%)]
complete satisfaction

205 (38.50)

fair satisfaction

232 (43.60)

no satisfaction

95 (17.90)

Driving route [n (%)]
fixed

140 (25.70)

variable

416 (74.30)

M – mean; SD – standard deviation.

for morbidity of the OSA. The demographic and work factors that predicted poor sleep quality and road accident
records in the univariate and multivariate logistic regression analysis have been presented in the Table 4.
IJOMEH 2015;28(2)
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Table 2. The Mean of Pittsburgh Sleep Quality Index
(PSQI) as broken down into subcomponents
Component

PSQI
(M±SD)

Subjective sleep quality
Sleep latency
Sleep duration
Habitual sleep efficiency (%)
Sleep disturbances
Use of sleep medication
Day time dysfunction
Total

1.78±0.58
0.72±0.69
0.85±0.89
0.31±0.75
0.85±0.51
0.08±0.39
0.89±0.82
5.23±2.68

Abbreviations as in Table 1.

Table 3. Sleep parameters of the study group
Study group
(N = 556)

Parameter
Sleepiness while driving
Snoring
Sleep apnea
Sleep quality > 5
ESS > 10
STOP-Bang ≥ 3

N

%

158
58
14
221
33
138

29.0
10.7
2.6
40.0
6.0
24.8

ESS – Epworth Sleepiness Scale.

Among the rest of the factors associated with the increased risk for poor sleep quality; snoring (OR = 2.34;
95% CI: 1.15–4.77), smoking (OR = 2.12; 95% CI: 1.15–
3.97), and driving times in a day (OR = 1.12; 95% CI: 1.03–
1.21) were the leading predictors in both the univariate
and the multiple logistic regression model (Table 4). It
means that being a smoker, snoring, and longer work time
result in greater odds of poor sleep quality. The most important factors related to the increased risk (odds ratio)
for road accident records in the univariate regression
model were smoking (OR = 1.72; 95% CI: 1.02–2.90),
the STOP-Bang score (OR = 1.30; 95% CI: 1.01–1.55),
308
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the ESS score (OR = 1.13; 95% CI: 1.07–1.23), and the
sleep quality score (OR = 1.14; 95% CI: 1.06–1.23). However, in the multiple logistic regression models with controlling of confounding variables; the ESS and suffering
from apnea were best the predictors for the odds (the
increased risk) of road accidents (Table 4).
DISCUSSION
Because of the outstanding relevance between sleep habits and road accident risk and frequent occurrence of road
traffic accidents in Iran, this study aimed to assess the sleep
quality and sleep disorders and explore the demographic
and occupational factors influencing road traffic accidents. The mean global score on the PSQI was 5.23±2.68
and 40% of the participants had poor sleep quality. These
findings were consistent with other studies [19–23].
Among subcomponent scores, subjective sleep quality
and habitual sleep efficiency had the maximum mean and
minimum score, respectively. In this term similar studies
had different findings that could be attributed to a wide
range of influencing factors in sleep quality [24–26]. This
suggests that different societies have different perception
of sleep and related disorders [26].
The mean ESS score of the whole study population
was 4.8±3.5 and mild to severe sleepiness was common
for 14.5% of them. Only 6% of the participants posed
the ESS scores above 10, which means that the prevalence of excessive daytime sleepiness (EDS) was 6%.
More than 24% of the participants were exposed to the
high risk of the OSA. However, in similar studies conducted in other societies (Lagos metropolis; Nigeria and
Edinburgh; Scotland), the prevalence of the EDS and the
risk of the OSA was still higher [27–29]. The variation
in the prevalence of the EDS and the risk of the OSA in
different studies is inevitable because of different metho
dology, sample size, socio-economic and cultural chara
cteristics of the study population [30]. For instance in
some studies, drivers were selected from a secluded area

1.14 (1.06–1.22)

1.02 (0.99–1.42)
0.95 (0.64–1.40)
2.53 (1.45–4.42)
3.97 (1.23–12.81)

Experience

Driving route

Snoring (yes/no)

Apnea (yes/no)

1.14 (1.06–1.23)

Sleep quality score

OR – odds ratio; CI – confidence interval.
* Significant at p < 0.05.

1.13 (1.07–1.20)

2.49 (0.85–7.34)

1.70 (0.91–3.17)

0.80 (0.49–1.23)

Epworth Sleepiness Scale score

0.79

0.02*

0.41

1.02 (1–1.05)

1.63 (1–1.05)

1.09 (0.50–2.49)

–

1.07 (1–1.16)

1.72 (1.02–2.90)

0.98 (0.92–1.05)

1.18 (0.69–1.99)

–

OR (95% CI)

1.30 (1.08–1.55)

1.28 (0.22–7.36)

2.34 (1.15–4.77)

0.79 (0.46–1.38)

0.56

0.16

0.51

–

0.006*

0.02*

0.80

0.26

–

p

< 0.001

< 0.001

0.10
0.004

0.09

0.28

0.09

0.09

0.82

–

0.05

0.04

0.60

0.54

–

p

1.31 (0.84–2.66)

1.17 (1.08–1.27)

0.71 (0.25–2.07)

1.31 (0.84–2.06)
4.89 (1.07–23.83)

0.77 (0.39–1.49)

1.03 (1.0–1.11)

1.14 (0.59–2.19)

1.09 (0.37–3.23)

–

1.03 (0.97–1.09)

1.16 (0.54–2.48)

0.95 (0.87–1.05)

0.32 (0.10–1.06)

–

OR (95% CI)

adjusted

Road accident in past 5 years
crude

STOP-Bang score

0.02

0.001

0.78

1.01 (0.97–1.06)

1.47 (0.86–2.51)

0.007

1.70 (1.16–2.51)
0.13

0.71 (0.26–1.93)

0.98

0.99 (0.5–1.91)

morning (reference)

evening and night
Rotational

1.12 (1.03–1.21)
–

< 0.001
–

Shift work
–

2.38 (1.49–3.80)

Driving time in a day

2.12 (1.13–3.97)

1.00 (0.92–1.07)

0.15

1.04 (0.99–1.09)

Smoking (yes/no)

< 0.001

0.60 (0.25–1.45)

0.13

< 50 (reference)
1.41 (0.90–2.21)

OR (95% CI)

> 50
Body mass index

p

adjusted

–

–

OR (95% CI)

crude

–

Age (years)

Variable

Poor sleep quality

0.53

0.05*

0.78

0.43

0.05*

0.69

0.88

–

0.38

0.70

0.29

0.06

–

p

< 0.001*
0.78

Table 4. Personal and occupational risk factors for poor sleep quality and road accidents within the past 5 years based on the multiple logistic regression model
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or participants were not selected at random, so consequently study samples may not be representative of the
whole population of drivers [31,32].
We found that snoring, smoking and driving time in a day
were associated with poor sleep quality. In fact, these factors in a driver increase the odds of occurrence of low
sleep quality. According to a number of studies, various
internal and external factors may be associated with sleep
quality [33,34]. In our study 52.6% of the participants reported rotational/shift work. However, this finding was
inconsistent with other studies that were conducted in
a variety of countries [30,34]. It may be related to different working conditions and socio-economic status in different countries. Shift work is a commonly complicating
issue amongst drivers. We found that rotational/shift work
is significantly associated with poor sleep quality in the
univariate analysis, but in the presence of other factors
(in the multiple model) its effect is diminished.
Our results showed that each unit o the growth rate in
the ESS score makes the odds of road accidents higher by
about 17%. The literature review showed that there was
controversy in this case. Several authors confirmed our
findings and claimed that the ESS > 10 was the risk factor for road accidents in drivers [35], on the other hand
some studies did not find significant relations between the
high ESS and the risk of accidents [36]. According to studies, sleep habits and related disorders have influence on
driving performance and a substantial number of road accidents is attributed to poor sleep quality and sleepiness
while driving [4–6]. However, in the multiple models our
findings showed that the sleep quality score is not significantly associated with the risk of road accidents in drivers. The major reasons for this controversy are that the
global mean score of sleep quality in our study population
is closed to discriminate the cut-off point.
Other less worrying factors that cause traffic accidents
were apnea, years of experience, and age > 50 years old.
In the multiple logistic regression analyses, the odds
310
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ratio related to apnea was estimated to stand at
4.89 (95% CI: 1.07–23.83), however there was the statistical borderline (p = 0.05). It may be due to the low
percentage of drivers with records of apnea in this study.
Since in this study, the sleep apnea was discovered using
questionnaire instead of diagnostic testing, therefore it is
important that interpretation about the presence of sleep
apnea and its borderline effects on road accidents should
be drawn with caution.
CONCLUSIONS
Our findings indicate that nearly 1/4 of occupational drivers had road accident records. Furthermore 29% of them
expressed sleepiness while driving. We found the high
prevalence of poor sleep quality (40%) and sleep disorder
breathing. The main factors related to the odds of poor
sleep quality were snoring, smoking, and driving time in
a day. Excessive sleepiness and likely apnea increased the
risk of road accidents for occupational drivers. As most of
the factors related to the poor sleep quality and road accidents are modifiable factors, therefore it is necessary to
develop interventional programs that focus on sleep habits
and screening sleep disorders.
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