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Abstract 

Traffic accidents are a large public health issue due to the fact that they cause many 

deaths and injuries every year, both worldwide and in our country. Drivers and their ability to 

drive safely constitute a very important link in the traffic safety chain, besides road 

infrastructure, road conditions, and the condition of the vehicle. 

Factors influencing safe driving are numerous. Rather than acting individually, they 

usually interact complementarily, hence the need for defining the most appropriate 

methodological approach to exploring them for the purposes of making a comprehensive 

analysis and efficient assessment of the impact of work-related factors and of professional 

drivers’ health status on safe driving. 

Select appropriate methods and instruments for assessing the impact of work-related 

factors and of professional drivers’ health status on safe driving. 

The methodology for an integrated approach to the analysis of the impact of work-

related factors and of health status on safe driving is a two-phase dynamic process. The first 

phase includes the use of questionnaires and examinations, and the second phase consists of 

analyzing the findings about the impact of work-related factors, driver’s health issues/fatigue, 

and sleep apnea risk on safe driving. 

The methodology for an integrated approach should yield relevant data needed to 

propose concrete, preventive measures for ensuring improved traffic safety. 
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Introduction 

1. Traffic safety    

Traffic safety is a big public health problem, bearing in mind that traffic accidents are 

the cause for many deaths and injuries every year across the globe [1]. The “Global Status 

Report on Road Safety 2018“, published by the World Health Organization, reported about 

1.35 million cases of death from traffic accidents, and 20 – 50 million victims of traffic-

related traumatism[2]. Our country’s strategic goal was to halve the number of victims of 

traffic accidents during the period 2011 – 2020 by way of achieving the goals included in the 

Second National Strategy on Improvement of the Safety of Road Traffic 2015-2020, from the 

current 75 to 49 deaths per 1 million population in 2020[3]. 
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2. Professional drivers  

Definition – “professional driver” is defined as a driver of a motor vehicle from the 

categories B+E, C, C+E, D, D+E, as well as categories A, B, F, G and M, to whom driving is 

the main occupation“[4]. Compared to amateur drivers, professional drivers drive in order to 

make a living; in addition, they drive more kilometers annually, have longer working hours, 

and pass more difficult sections for driving. As a result of these factors and their exposure to 

professional work-related hazards, professional drivers are exposed to a high risk of traffic 

accidents[5]. Several factors, including the continuous pressure by the time factor, the sitting 

position of the body, the excessive stimulation by the external environment, the lack of social 

support at work, and the work in shifts (rotations)[6] are defined as factors associated with 

stress, which increase the occurrence of negative impacts on their health, safety, and driving 

performance[7]. Professional drivers are constantly exposed to environmental influences (e.g., 

noise, smog, changing light conditions)[8], and poor ergonomic conditions [9]. Rest breaks 

taken by professional drivers are insufficient/inappropriate to reduce the work-related fatigue 
[10]. It is exactly sleepiness and fatigue that constitute the key risk factors associated with 

risky behaviors by professional drivers but also risk factors for traffic accidents [11]. The 

association between the work in shifts, the occurrence of fatigue and the negative effects on 

road traffic safety is more prevalent among professional drivers working in public transport 

than in any other occupation[12].  

Health problems of professional drivers should be analyzed from two aspects: health 

problems as a consequence of the exposure to professional hazards at their workplace, and 

health problems that have an impact on their ability to drive safely. In the available literature, 

the most common health problems as a result of the exposure to professional hazards at 

workplace are: hypertension[13]; musculoskeletal disorders[14]; gastrointestinal disorders[15]; 

metabolic disorders[16]; chronic fatigue[17]; and mental health problems[18]. Health conditions 

carrying a risk of unexpected and sudden disability to drive include: sudden cardio and 

cerebrovascular episodes[19]; neurological disorders[20]; narcolepsy[21]; hypoglemic episodes 

of diabetes I or II[22]; disorders of the eyes/vision and hearing senses. Health conditions that 

are considered as counter-indicative of safe driving are listed in the Rulebook on the health 

requirements that must be fulfilled by the candidates for drivers, published in the Official 

Gazette of R. Macedonia, No.139 from 2008[23].  

  Very often, driver’s fatigue is presented as a reason for traffic accidents in the 

literature; fatigue leads to disrupted cognitive and psychomotor functions and prolonged time 

of reaction in drivers[24]. It is a hazard every driver is exposed to; unfortunately, drivers do not 

perceive fatigue as a hazard[25]. Reasons for fatigue can be factors associated with workplace 

conditions and with sleep[26]. Sleep-related factor that can lead to fatigue is sleep apnea. Sleep 

apnea is a serious sleep disorder where breathing repeatedly stops and starts. There are three 

types of sleep apnea: obstructive, central, and mixed[27]. Obstructive sleep apnea is a chronic 

condition associated with sleep, which can cause an increased risk of traffic accidents.  

 

 Rationale 

 In the complex system of road traffic safety, factors influencing safe driving are 

numerous. Rather than acting individually and in isolation from each other, they are 

intertwined and act on safe driving conjointly. Under the contemporary approach, the focus is 

on (i) dynamic influence of individual work environment factors (the psychophysical burden 

of the work and the organization thereof); (ii) health status of professional drivers; (iii) 

occurrence of fatigue; and (iv) risk of sleep apnea. Hence, there is a need to define the most 

appropriate methodological approach to explore these factors by a comprehensive analysis 

and efficient assessment of the impact of the work environment-related factors and of the 

professional drivers’ health status on safe driving.  
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 Goal 

 After reviewing the available literature in the area of road traffic safety, the most 

appropriate approach (methodology) for analyzing the impact of the work environment 

factors and of health status on safe driving should be determined. Efficient methods and 

instruments are to be selected for obtaining relevant data about the working conditions, the 

requirements and resources of the workplace, the health status of professional drivers, the 

occurrence of fatigue, the risk of sleep apnea, and the behavior of drivers while driving. 

 

 Materials and methods 

The paper was based on a literature review. Peer-reviewed studies and systematic 

reviews of literature published in English after January 1, 2010 were searched on the Internet. 

Using the keywords  “professional drivers, road traffic safety, integrated approach, Duty Fitness 

Model“, the available databases PubMed and Web of Science were searched. 

 

 Discussion 

 Many studies carried out around the world over several decades have used various 

methodological approaches for exploring and determining numerous factors that can have an 

impact on safe driving. 

 For the occupation of professional driver, certain demographic characteristics and 

driving skills are of special importance, as indicated in the study by Poulter et al.[28]. Greiner, 

Ragland, Krause and Syme, as early as in 1997, proved that the age and the driving experience of 

bus drivers were negatively correlated with their involvement in traffic accidents[29]. 

Workplace requirements and working conditions (e.g., driving schedule, time pressure to 

reach the final destination, working with passengers, lack of regular breaks, and working in 

shifts) also have an impact on drivers’ involvement in traffic accidents[30].  

In their study from 2001, Hakkaken and Summala revealed that drivers who had a 

problem with their sugar blood level regulation (hyperglycemia) were involved in more 

accidents than their colleagues with good health status[31]. Dinges and Maislin (2006) 

published in their study that half of the respondents had a high body mass index, which was 

almost double the prevalence of overweight individuals among the general population, 

including men aged 45-64 (26.6% were overweight)[32]. 

Some of the most common issues related to truck driver behavior include traffic 

violations, mistakes, and driving under the influence of fatigue. Sullman, Gras, Cunill, 

Planes, and Font-Mayolas (2007) indicated that the most common traffic violation committed 

by truck drivers, which has led to accidents, was speeding. Sullman et al. found that most 

often aggressive driving violations by truck drivers were an expression of hostility (e.g., rude 

gesture towards the driver, yelling, and honking)[33].  

 Poulter et al. (2008) also found that the more the driver had control over his work, the 

higher was the probability that they would drive in conformity with the traffic laws [28]. 

Companies in which senior management is committed to safety, have much less traffic 

accidents[34]. Besides physical health, mental health is a key factor for well-functioning bus 

drivers[9]. Dissatisfaction with their work, low level of support by their supervisor, high 

psychological requirements, and recurrence of specific problems associated with their work 

can be predictors of greater involvement of drivers in traffic accidents.  

 According to the available literature regarding work environment factors as well as 

elements for assessing the health status of professional drivers, various research instruments 

and diagnostic methods have been applied. 

Most commonly used instruments in epidemiological studies in this area are 

standardized or tailor-made questionnaires, which generate relevant data needed to define the 

various aspects of the subject of the study. 
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Demographic characteristics of professional drivers 

One of the main questionnaires should be a questionnaire that will generate data about 

the demographic characteristics of the respondents (age, sex, marital status, and level of 

education), and about their work-related characteristics (total length of service, length of 

service as a professional driver, type of employment contract, number of working hours 

within one week).  

 

Professional hazards associated with the organization of the work 

The Norwegian study “Health and safety of professional bus drivers“ [35] employed 

one of the most commonly used questionnaires in order to identify professional hazards 

associated with the organization of the work, such as working in shifts, number of working 

hours per week, and working during holidays and weekends.  

 

Work-related stress  

Stress at the workplace is a significant factor associated with an ever-increasing 

frequency of accidents and injuries at the workplace. The most commonly used questionnaire 

is the JDR (Job Demand Resource) model which identifies the stress factors by analyzing the 

requirements (demands) and the resources of the workplace [36]. 

 

Occurrence of fatigue  

Existence of chronic fatigue among professional drivers is detected with the help of a 

standardized questionnaire (Checklist Individual Strength – CIS) – Questionnaire for 

Identifying Fatigue among Professional Drivers[37]. CIS is designed so as to measure several 

aspects of fatigue: subjective feeling of fatigue, reduced motivation, reduced activity, and 

reduced concentration.  

 

Sleep apnea risk  

The so-called Berlin Questionnaire is the most widely used tool for identifying 

sleeping disorder issues. It is standardized to identify patients with high risk of developing 

sleep apnea, including professional drivers. Moreover, its specific purpose is to identify 

professional drivers with a risk of developing sleep apnea. It consists of 10 questions divided 

in 3 categories: severity of snoring (category 1); daytime somnolence (category 2), and 

hypertension and BMI (category 3)[38]. 

 

Driver behavior in traffic 

Most widely used tool for identifying inappropriate driver behavior in traffic is the 

DBQ – Driver Behaviour Questionnaire. This questionnaire is meant to be self-answered by 

the drivers regarding their behavior in traffic[39]. It primarily reflects the difference between 

two main types of inappropriate behavior while driving: "errors" and "violations". While 

“errors’’ are characterized by unplanned behavior, “violations“ of traffic rules constitute a 

deliberate aberration. The short version of the questionnaire includes 12 questions (3 for 

simple violations, 3 for aggressive violations, 3 for errors, and 3 for omissions[40].  

 

Evaluation of the health status 

Health card for evaluation of the ability to drive: in order to evaluate the health status 

of professional drivers, the most appropriate way would be to employ a procedure for 

evaluation of the ability to drive which is to be conducted in accordance with the Rulebook on 

the Health Criteria to be fulfilled by Drivers in our country[23]. The procedure includes check-

ups/examinations done by the following specialists: occupational medicine specialist; 

ophthalmologist; ORL specialist; psychologist; psychiatrist; ECG; lung ventilation; arterial 
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hypertension (HTA); smoking status; and alcohol use. Laboratory tests are used to determine 

the driver’s blood count: erythrocytes, leukocytes, thrombocytes, and hemoglobin. Biochemical 

analyses are used to determine glycemia, cholesterol, and triglycerides. Urine is examined for 

presence of proteins, blood, glucose, urobilinogen and bilirubin, as well as for presence of 

bacteria and leukocytes in the sediment. 

This procedure provides data about the key elements of a professional driver’s health 

status, which is then used to properly evaluate his/her ability to drive.  

 

Integrated approach 

 The review of a number of traffic safety studies has shown that the factors with an 

impact on safe driving act in a complementary and mutual manner on safe driving. This 

dynamic process can best be analyzed through an integrated and comprehensive approach to 

the analysis of the factors that have an influence on safe driving.  

The integrated approach methodology is presented in the Duty Fitness Model, in the 

2013 report of the Norwegian Institute for Traffic[37]. The Duty Fitness Model makes it 

possible to analyze the dynamic integrated impact of several factors on drivers’ behavior in 

traffic, such as: professional hazards associated with the work (psychophysical burden and 

organizational factors); health status of drivers; occurrence of fatigue; and risk of sleep apnea. 

The methodology for analyzing the impact of certain work-related factors and of the 

professional drivers’ health status on safe driving constitutes a dynamic integrated approach 

which is done in two phases. In the first phase, questionnaires and clinical examinations are 

used to identify work-related factors (psychophysical burden and organization of the work), 

stress-generating factors, occurrence of fatigue, risk of sleep apnea, and professional drivers’ 

behavior in traffic and health status. The second phase includes two subsequent stages: first, 

the impact of certain work-related factors (psychophysical burden and organization of the 

work) on professional drivers’ health status, occurrence of fatigue and risk of sleep apnea is 

analyzed. Then, in the second stage, the association between drivers’ behavior in traffic, on 

the one hand, and their health status, fatigue and sleep apnea risk, on the other, is analyzed. 

Moreover, direct impact of individual work-related factors on drivers’ behavior in traffic is 

analyzed as well. 

 

 
      Fig. 1. Duty Fitness Model -  model about the work-related factors’ impact on drivers’  

      health, occurrence of fatigue, night apnea risk, and safe driving. The circle represents  

      the individual 
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This comprehensive, integrated and dynamic methodological approach offers an 

efficient assessment of the impact of the work-related factors and of the professional drivers’ 

health status on safe driving. 

 

 Conclusion 

The methodology for an integrated approach to analyze the impact of certain work-

related factors and of professional drivers’ health status on safe driving is suggested. This 

methodology is expected to yield relevant data about the work-related factors (psychophysical 

burden associated with the work and organization of work), professional drivers’ health 

status, occurrence of fatigue and sleep apnea risk, as well as about the impact thereof on 

professional drivers’ behavior in traffic. This data will be used for designing efficient 

preventive measures that will contribute to higher levels of traffic safety.  
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