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ABSTRACT

Introduction: Driving has various harmful factors due to its nature, which affect drivers’ health directly
and indirectly. Therefore, it is necessary to know the situation and prevalence of these factors in drivers
to implement preventive measures.

Material and Methods: This cross-sectional study is a part of a cohort study conducted (2016 to 2018)
among the professional drivers of Shahroud, Iran. Data related to background information, blood pressure,
height, weight, waist circumference, body mass index, blood factors, hearing loss (dB), respiratory
performance indicators, sleep disorders, and accidents were collected from the participants with standard
tools and methods.

Results: This study examined 1461 male professional drivers with an average age of 37.30+6.96 years. A
total of 426 participants had metabolic syndrome. 797 and 942 people had different degrees of hearing
loss, respectively, in the right and left ear. About 129 people had obstructive sleep apnea, and 1330 people
had insomnia. Investigations showed that 351 drivers had at least one accident.

Conclusion: This study showed the prevalence of health risk factors in professional drivers at the examined
time point. Considering the vital role of drivers in transportation and the country’s economy, it seems
necessary to pay more attention to the health of this occupational group. Regular health screening, healthy
lifestyle training, improvement of working conditions, and stress management are some interventions
that can effectively improve drivers’ health.
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1. INTRODUCTION

Driving poses numerous occupational hazards
due to its nature. Professional drivers face many
risks, including prolonged sitting, awkward
posture, exposure to noise and vibration, thermal
stress, psychological strain, irregular work shifts,
and other similar risks . These risk factors directly
affect drivers’ and society’s health. Cardiovascular
diseases and high blood pressure are associated risks
with driving, influenced by factors like occupational
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stress, sedentary behavior, shift work, and changes
in lifestyle and diet. Noise exposure, in particular,
poses a significant threat, potentially leading to
hearing impairment among drivers. Ergonomic
concerns, such as extended periods of sitting,
unfavorable postures, and exposure to vibrations,
increase the likelihood of musculoskeletal
disorders. The occupational hazards can also have
psychological effects, impacting sleep patterns
and increasing the risk of accidents. Studies
have examined drivers’ sleep patterns, including
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drowsiness severity, sleep quality, duration, and the
likelihood of sleep apnea. About 30% of accidents
in Iran are caused by human factors, resulting in
a significant number of deaths. Understanding
the prevalence of these risk factors among drivers
is crucial for effective preventative measures. This
study utilizes a cohort study design to investigate
the frequency distribution of common occupational
disorders and their correlation with sleep disorders
and traffic accidents among professional drivers in
Shahroud City.

2. MATERIAL AND METHODS

This study, part of the Shahroud Drivers Cohort
Study (SDCS), enrolled 1460 participants who met
specific criteria. The inclusion criteria required
being primarily employed as a professional
driver, driving for more than eight hours daily
on suburban routes, and having at least one year
of work experience. Exclusion criteria included
unwillingness to participate, extensive driving
insurance history, age over 60, and medical
conditions affecting driving ability.

Data collection for the study involved various
instruments and procedures. Demographic
details, smoking and substance abuse history,
driving duration, and accident frequency were
collected through an initial questionnaire. Clinical
and anthropometric variables, including blood
pressure, height, weight, waist circumference, and
BMI, were measured by an experienced specialist
using calibrated instruments. The metabolic
syndrome index was assessed based on the World
Health Organization (WHO), Adult Treatment
Plan III (ATP III), the American Heart Association
(AHA), and the National Heart, Lung, and Blood
Institute (NHLBI) (AHA/NHLBI) definitions.
Blood biomarker assessment involved obtaining
fasting blood samples for analysis, including total
cholesterol, LDL and HDL cholesterol, triglycerides,
blood cell count, creatinine levels, and urine
samples. On the same day, samples were centrifuged
and analyzed using enzyme colorimetric methods
for glucose determination and enzyme colorimetric
kits for cholesterol and triglyceride determination.
HDL levels were assessed using phosphotungstic
acid, and measurements were conducted under
acceptable internal quality control conditions.

An expert audiometrist evaluated participants’
hearing abilities in a dedicated acoustic room. The
audiometry test assessed frequencies from 500 to
8000 Hz, testing both air and bone conduction
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pathways for both ears. The expert interpreted the
audiograms, and then an occupational medicine
specialist oversaw them.

Drivers with a history of smoking or respiratory
symptoms underwent respiratory function
assessments using the SPIRO-LAB3 device
approved by the American Thoracic Society.

Participants’ sleep status was evaluated using the
Epworth Sleepiness Scale (ESS) to measure daytime
sleepiness across various scenarios. An individual’s
sleepiness is indicated by a score between 0 and 24,
with different ranges indicating different degrees of
sleepiness.

The STOP-BANG (SBQ) index evaluates the
likelihood of obstructive sleep apnea (OSA) and
post-surgery respiratory complications based on
eight criteria: snoring, fatigue, hypertension, BMI
exceeding 30, age over 50 years, neck circumference
exceeding 40cm, and male gender. Each criterion is
responded to with “yes” or “no,” with a total score
of three or more “yes” responses, indicating a high
risk of OSA.

The Pittsburgh Sleep Quality Index (PSQI)
assesses sleep quality across seven domains,
including subjective sleep quality, duration, latency,
efficiency, disturbances, use of sleep medications,
and daytime dysfunction. Participants rate each
item from O to 3, with higher scores indicating
poorer sleep quality. A total score exceeding five
suggests poor sleep quality.

The Insomnia Severity Index (ISI) measures
insomnia severity over the past two weeks through
seven questions rated from 0 to 4. Scores range
from 0 to 28, with higher scores indicating more
severe symptoms. Thresholds categorize scores as
lack of clinically significant insomnia (0-7), below
the clinical threshold (8-14), moderate clinical
insomnia (15-21), and severe clinical insomnia
(22-28).

The Alcohol Use Disorders Identification
Test (AUDIT) is a questionnaire comprising ten
questions designed to examine various aspects of
alcohol consumption and associated disorders.
The first three questions focus on consumption
patterns, including frequency and quantity of
intake. The four to six questions explore addiction
indicators, such as a loss of control over drinking
behavior and a tolerance for alcohol. The final
subset, questions seven through ten, addresses
the adverse consequences of alcohol misuse,
including engagement in criminal activities, social
withdrawal, and alcohol-related injuries.
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Various methodologies were employed to
determine the frequency of traffic accidents among
participants, including collaboration with national
and local traffic authorities, data from road traffic
organizations, environmental and occupational
health  centers, social security insurance
organizations, and legal medicine organizations.
Drivers’ self-reported questionnaires, family input,
and specialized follow-up procedures, including
monthly telephone communications, were also
utilized.

Data analysis involved several statistical
methods. The Kolmogorov-Smirnov test assessed
distribution normality for quantitative variables.
The T-test calculated means for normally
distributed variables, while the Mann-Whitney
test was used for non-parametric variables. The
Chi-square test examined associations between
qualitative variables, and logistic regression
analysis determined odds ratios. SPSS software was
used for all analyses, with a significance threshold
of as much as 0.05.

3. RESULTS AND DISCUSSION

The study examined 1461 male professional
drivers from Shahroud, with an average age of
37.30+6.96 years. The average neck circumference
among participants was 38.92+3.316cm, and the
average waist circumference was 101.59+7.838cm.
The calculated average body mass index (BMI) was
25.89+4.552.

Among the drivers surveyed, 370 individuals
(25.3%) reported smoking regularly, with 139
individuals (9.5%) admitting to hookah use and
24 individuals (1.6%) to alcohol consumption.
Regarding body mass index (BMI), 39 individuals
(2.7%) were underweight, 563 (38.5%) were
normal weight, 613 (42%) were overweight,
and 246 (16.8%) were obese. In terms of blood
pressure, 839 individuals (57.3%) had normal
readings, while 622 (42.7%) showed abnormal
levels, including 171 (11.8%) with elevated blood
pressure, 491 (33.7%) with first-stage hypertension,
and 131 (9%) with second-stage hypertension.
Regarding hearing health, 797 individuals (54.6%)
had varying degrees of hearing impairment in their
right ears, and 942 (64.4%) exhibited hearing loss
in their left ears. For obstructive sleep apnea, 1391
individuals (91.1%) had normal sleep patterns,
while 129 (8.9%) were diagnosed. Concerning
insomnia, 131 individuals (8.9%) did not have
the disorder, while 1330 (91.1%) did, with 651
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(44.6%) reporting low sleep quality. Based on the
participants’ spirometry, the average FVC, FEV1,
and PEF values were 4.54+0.691, 3.77+0.552, and
7.61£1.786 liters per minute, respectively. The
average FEV1/FVC ratio was 83.56 7.817%. In
addition, 351 drivers (24.02%) experienced at least
one accident, with 255 (17.5%) involved in a single
accident, 54 (3.7%) in two accidents, 25 (1.7%)
in three accidents, and 17 (1.2%) in four or more
accidents. The correlation analysis between health
varijables and accident frequency indicated that
only sleep quality was statistically associated with
accident occurrence.

The study delves into the multifaceted
occupational risks drivers face, encompassing
various factors such as traffic accidents, exposure
to adverse weather, fatigue, and interactions with
other drivers. Physical and mental health risks
can directly or indirectly affect drivers’ road safety
and employability. Job-related stress and pressure
can exacerbate mental and physical health issues
among drivers, leading to an increased likelihood
of traffic violations and accidents. Conversely,
positive mental health and job satisfaction can
enhance performance and reduce accidents.
The research highlighted a high prevalence of
health risk factors among drivers, including
overweight, obesity, metabolic syndrome, high
blood pressure, hearing impairment, and sleep
disorders. Sedentary lifestyles, poor dietary habits,
and long working hours contribute to these health
issues, with stress often leading to weight gain
and unhealthy coping mechanisms. Metabolic
syndrome, diabetes, and cardiovascular diseases
were more prevalent among drivers due to factors
like inadequate physical activity and poor dietary
choices. High blood pressure and sleep disorders,
such as insomnia and obstructive sleep apnea, were
also common, with poor sleep quality correlating
with increased accident frequency. The study also
uncovered a significant prevalence of hearing
impairment among drivers, which correlates with
the incidence of traffic accidents. Exposure to noise
and vibrations while driving contributes to hearing
loss, impacting drivers’ safety by depriving them
of auditory cues crucial for situational awareness.
While respiratory health parameters generally
fall within typical ranges, a notable proportion
of drivers have a history of smoking, posing risks
for future respiratory complications. Lastly, the
study underscores the importance of addressing
health-related risk factors among drivers to
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mitigate the elevated incidence of traffic accidents.
Understanding and managing these factors are
essential for ensuring the safety and well-being of
drivers on the road.

4. CONCLUSIONS

Several hazards are associated with driving as
a profession, including traffic accidents, weather
conditions, fatigue, and interactions with others.
This study revealed prevalent health risks such
as overweight, obesity, metabolic syndrome,
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high blood pressure, sleep disorders, hearing
impairment, smoking, and traffic accidents among
professional drivers. Urgent interventions are
needed, including health screenings, promoting
healthy lifestyles, improving working conditions,
and stress management programs. Future research
should focus on understanding specific risk factors
and health outcomes for drivers. Prioritizing
drivers health and safety reduces accidents and
enhances overall road safety and societal well-
being.
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