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Abstract
Purpose: Psychological stress is one of the main occupational hazards. The aim of this study was evaluating
psychological stress in terms of role stress and its domains in professional drivers.
Methods: This cross-sectional study was conducted on 300 heavy vehicle drivers and 330 light vehicle drivers.
Data were collected using interview and Osipow job stress questionnaire. T-test ،ANOVA ،chi-square test and
linear regression were used in analyzing the data.
Results: 33.2% of the participants had mild to moderate stress. Independent psychological stress predictors were
vehicle type, shift work, job satisfaction, and income. Stress scores were higher in work overload, role conflict,
responsibility, and work environment in heavy vehicle drivers than light vehicle drivers (p<0.001), while this
difference was not significant in terms of role insufficiency and ambiguity.
Conclusion: Nearly one-third of the drivers had mild to moderate stress level. Overall stress level was higher in
heavy vehicle drivers than light vehicle drivers. The highest score in stress domains in all drivers attributed to the
role insufficiency.
Keywords: driver, job, psychological stress
1. Introduction
Undoubtedly, stress is an integral part of today's life. On the basis of related literature, it is one of the main
occupational hazards with numerous adverse effects on individual's health.
According to definition of the National Institute of Occupational Safety and Health (NIOSH), job stress occurs
when there is no congruence between individuals' abilities and needs with their job demands (Hoel, Sparks, &
Cooper, n. d.). Job stress has been investigated by many reseracgers (Haider et al., 2018; Hannani et al., 2018)
and it not only imposes direct costs on individuals due to physical and emotional diseases and disrupts individual
performance (LaDou & Harrison, 2014), but it also wastes millions of dollars of organizational costs via
decreasing productivity and increasing absenteeism, accidents and insurance indemnities (Varmazyar, Mortazavi,
Hajizadeh, & Arghami, 2013). Ironically, stress costs account for 1 to 3.5% of Gross Domestic Product (GDP)
(Tangri, 2003). The cost of stress-related issues reaches 20 billion euros a year in the EU (KIZILOĞLU, 2018).
Numerous variables affect individuals' vulnerability to job stress; however, in order to manage this problem there
is a need for higher emphasis on stressors of workplaces than individual susceptibility. Stressors of workplaces
are mainly classified into the following five categories: 1- Organizational (such as organizational changes and
communication problems), 2- career development (such as lack of promotion opportunity), 3- role of the
individual (e.g. role conflict and role ambiguity), 4- job task (such as the level of responsibility and
decision-making latitude), and 5-Work environment (such as physical and chemical exposures). (LaDou &
Harrison, 2007)
Obviously, each job has its own stress characteristics. According to recent research, driving is among the
stressful jobs. Driving requires skill, high concentration and accuracy, careful judgment and confidence in
decision-making; therefore, increasing in drivers' stressors will end in accidents (Aminian, 2005). Some factors,
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which may cause job stress in driving, are as follows: long working hours; irregular work schedules; even and
repetitive work; inappropriate physical conditions; lack of job support; and familial and social constraints.
(Aminian, 2005; Siedlecka, 2006)
Job stress increases driver's mental and cognitive fatigue and leads to impaired job quality. According to Simon
and Corbett's theory, stress and anxiety do not allow drivers to follow traffic laws and this increases the
incidence of fatal accidents and economical loss. (Vrijkotte, Van Doornen, & De Geus, 1999)
Considering the importance of the issue and since there are a few studies on different stress domains in
professional drivers, and given different results in various studies, we decided to evaluate job stress in term of
role stress and its domains in heavy vehicle and light vehicle drivers.
2. Method
The present study was a cross-sectional study conducted on professional drivers who were referred to an
occupational medicine center for periodic examinations. Simple random sampling was used in this study. The
required sample size was 627 based on the sample size formula in correlation studies:

The inclusion criteria were as follows: at least one year of work experience in professional driving and
willingness to participate in the study. The exclusion criteria included a diagnosed anxiety disorder or history of
consuming psychiatric drugs before initiating professional driving. Based on the inclusion criteria, 658 light and
heavy vehicles drivers were selected to participate in the study. After considering the exclusion criteria, a total of
630 subjects were included in the study. 300 subjects were heavy vehicles drivers (bus, chemical tankers, trailer,
truck, dump truck, light truck and other heavy vehicles) and 330 subjects were light vehicle drivers (taxi driver,
agency driver, school service and company drivers). A two-part questionnaire was used in this study. The first
part of the questionnaire included questions about demographic and occupational data of the subjects (age,
education, marital status, smoking, regular exercise, type of vehicle, shift work pattern, monthly income level,
rest duration (in hour), and job satisfaction). The second part covered Osipow job stress questionnaire (Osipow
& Spokan, 1998). This 60-item questionnaire evaluated the individuals' roles in six domains including work
overload, role ambiguity, role insufficiency, role conflict, responsibility and work environment. Each sub-group
had 10 questions. Responses were based on five-point Likert scale and each one was scored from 1 to 5.
Summing the scores, we put the individuals' total stress into one of the following four categories according to the
questionnaire guide: mild stress (scores of 60-119), mild to moderate stress (171-120), moderate to severe stress
(180-239), and severe stress (240-300). Validity and reliability of the questionnaire had been already investigated
in Iran and the Cronbach's alpha coefficient was 83% (Sharifian, Aminian, Kiani, Baruni, & Amiri, 2005). It
should be noted that the applied questionnaire of this study was completed by the participants under the
supervision of a trained occupational hygiene expert.
Drivers were categorized into 3 groups according to their working shift pattern: 1) day-workers whose working
hour was between 6 am to 6 pm, 2) night-workers whose working hour was between 6 pm to 6 am and 3) drivers
with varied working shift pattern.
In this study monthly income was defined in 3 groups: less than 188$, 188 to 375$ and more than 375$.
Finally, collected data was statistically analyzed by SPSS-20 software. T-test, ANOVA, chi-square test and
regression analysis were used to analyze data. Significance level was considered less than 5% (P-value<0.05) in
all calculations.
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3. Results
The present study evaluated 630 professional drivers including 300 heavy vehicles drivers (bus, trailer, chemical
tankers, truck, light truck, dump truck and other heavy vehicles) and 330 light vehicle drivers (taxi driver,
agency driver, school service and company drivers). All of the participants were male. 610 subjects (96.8%) were
married. 600 subjects (95.3%) had high school diploma and lower degrees. 370 subjects (58.7%) had monthly
income of less than 375$. In terms of shift work, 259 subjects (41.1%) were day-shift workers and 23 subjects
(3.6%) were night-shift workers, and 347subjects (3.55%) had varied shifts. 357 subjects (56.6%) were smokers.
The mean age in heavy and light vehicle drivers was 44.33±6.6 and 37.5±5.5 years, respectively. According to
the analysis, majority of the heavy vehicle drivers were older than or equal to 40 years of age, while only 37.9%
of light vehicle drivers were in this age category (P<0.001.) There were significant statistical differences
between two groups of drivers in terms of monthly income, cigarette smoking, and type of shift work, so that
monthly income and smoking were higher in heavy vehicle drivers, and 82.3% of heavy vehicle drivers had
varied working hours, whereas most of the light vehicle drivers (68.5%) were day-workers (P<0.001).
According to the study on job stress level in all drivers, most of the subjects (33.2%) had mild to moderate stress
level. Frequency distribution of job stress level in two groups of drivers is shown in Figure 1.

50.00%
40.00%
mild stress

30.00%

mild to moderate stress
20.00%

moderate to severe stress
severe stress

10.00%
0.00%
heavy vehicle drivers

light vehicle drivers

Figure 1. Job stress level in heavy and light vehicle drivers
Linear regression model was used to eliminate the effects of confounding variables on stress. Variables such as
age, income, educational level, type of vehicle (heavy and light), rest duration, shift work, and job satisfaction
were entered in the model. Based on the analysis (R square= 0.11, p≤0.001), independent stress predictors were
as follows: vehicle type, shift work, job satisfaction, and income level. light vehicle driving reduced stress by 33
units compared to heavy vehicle driving (p≤ 0.001, CI 95%:19-41); income level of over 188 dollars increased
stress by 33 units (p≤ 0.001, CI 95%:18-49), job dissatisfaction increased stress by 20 units (p≤ 0.001, CI
95%:11-28) and shift work and varied working shift pattern reduced stress 25 units compared to day-working
(p≤ 0.001, CI = 15-35).
Given the low number of night-shift drivers (n=23) than day-shift drivers and those with varied working shift
pattern, regression analysis was performed to compare day-working with varied working shift pattern. Based on
the analysis, working in varied shifts decreases stress score by 25 units.
Table 1. Logistic regression model controlled for type of vehicle (heavy and light), age, education, income,
varied shift, rest duration and job satisfaction
Variable

Standard Error

Beta

P-value

CI

Vehicle type

5.64

-0.29

≤ 0.001

-41.50 to -19.32

Age

0.38

-0.02

0.63

-0.94 to 0.57

Education

4.81

0.02

0.61

-7.03 to 11.88

Income level

8.03

0.17

≤ 0.001

18.07 to 49.62

Varied shift

5.18

-0.25

≤ 0.001

-35.81 to -15.46

Rest duration

4.61

0.06

0.12

-1.94 to 16.19

Job satisfaction

4.43

0.17

≤ 0.001

11.39 to 28.83
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In assessment of stress categories in all drivers, the highest score was attributed to role insufficiency
(29.86±9.29). In comparison between two groups of drivers, the mean stress scores were significantly higher in
work load, role conflict, responsibility, and physical work environment as well as overall stress level in heavy
vehicle drivers than light vehicle drivers (p<0.001), while this difference was not statistically significant in terms
of role insufficiency and ambiguity.
According to the analysis of variance (ANOVA), there was a significant difference between total stress score in
light vehicle drivers in terms of type of task (taxi, agency, school service and company drivers) (p<0.001). After
performing Dunnett T3 test in Post hoc test, we found that taxi drivers had significantly higher stress than other
light vehicle drivers (p<0.001, p<0.002, and p= 0.006, respectively). Post hoc test also indicated that agency
drivers significantly had less stress than taxi and company drivers (p<0.001). Total stress score and its domains
in light vehicle drivers are presented in Table 2.
Table 2. Comparison of stress score and its domains in light vehicle drivers*
Type of task
Taxi Driver
Agency
Driver
School
Driver
Company
Driver
P- value

Total Stress
Score

Workload

Role

Role

Role

Ambiguity

Insufficiency

Conflict

Responsibility

Physical
Environment

203.42±67.65

23.17±12.17

35.18±11.98

35.12±12.5

31.83±7.24

36.39±13.7

31.6±10.98

130.63±38.42

19.48±7.34

24.35±6.75

23.68±6.75

24.64±4.87

20.13±8.09

18.45±6.43

152.78±64.32

24.21±11.99

28.43±11.72

27.43±11.63

27.71±6.54

22.93±12.74

22.03±10.4

172.36±64.20

28.19±12.35

30.77±10.11

31.16±11.95

28.93±6.87

28.66±13.76

24.55±10.39

≤ 0.001

≤ 0.001

≤ 0.001

≤ 0.001

≤ 0.001

≤ 0.001

≤ 0.001

*mean±SD
According to compared mean score of total stress in heavy vehicle drivers in terms of type of task (bus, chemical
tanker, trailer, truck, and other heavy vehicles drivers), the ANOVA indicated that there were significant
differences between these subgroups (p<0.001). According to Dunnett T3 in Post hoc test, we found that the
chemical tanker drivers (fuel, solvents, pesticides, etc) and bus drivers had significant higher stress than others
(p<0.001). Total stress score and its domains in heavy vehicle drivers are presented in Table 3.
Table 3. Comparison of stress score and its domains in heavy vehicle drivers*
Type of task
Chemical

Total Stress
Score

Workload

Role

Role

Role

Ambiguity

Insufficiency

Conflict

Responsibility

Physical
Environment

216.45±22.4

37.56±2.69

32.79±3.86

35.56±3.39

36±3.34

36.49±3.69

41.46±2.34

221.4±10.08

40.82±2.02

33.44±5.15

35.71±3.91

35.37±3.89

42.8±3.53

33.24±2.40

157.11±21.54

29.71±5.9

27.22±4.36

27.88±4.39

28.86±4.26

28.87±5.85

32.50±2.53

others

166.35±10.97

27.66±6.73

26.33±2.71

26.46±3.24

28.4±4.46

25.66±2.19

31.66±1.83

P- value

≤ 0.001

≤ 0.001

≤ 0.001

≤ 0.001

≤ 0.001

≤ 0.001

≤ 0.001

tanker driver
Bus driver
Tanker &
trailer driver

*mean±SD
4. Discussion
According to the results of this study, the total stress was moderate to severe in heavy- vehicle drivers, while it
was mild to moderate in light vehicle drivers. This case is justifiable since job stressors are clearly higher in
heavy vehicle drivers than the light vehicles. Higher responsibility for individual's life and capital in
heavy-vehicle drivers is amongst these stressors.
44.3% of the whole participants had moderate to severe stress level. However, in a research by Aminian et al,
78% of public transport drivers had moderate to severe stress perhaps due to the differences in the studied
population. (Aminian, Farjami, Pouryaghoob, & Sadeghniiat, 2011)
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In terms of different domains of stress in all drivers, the highest score belonged to the role insufficiency.
According to the definition of role insufficiency, individuals believe that their training, qualifications and
experience do not fit their job requirements (Jackson, 2004). In fact, professional drivers are expected to show
faster reaction time, regularly control their vehicles and carry out routine maintenance, and have minimum
mental competence. For instance, they should remain calm in critical conditions and avoid aggressive behavior,
but in Iran professional drivers are deprived such specialized training both before and during their career and
they can only get benefit from their pioneers' experience.
In the present study, the mean score of total stress was significantly higher in chemical tanker (fuels, solvents,
pesticides, etc) and bus drivers than truck and trailer drivers and the others (e.g light truck, dump truck, etc.)
perhaps due to the importance of type of cargos.
Heavy vehicle drivers had higher stress scores in work load, role conflict, responsibility and physical work
environment than light vehicle drivers; and the highest scores in role conflict and work environment belonged to
chemical tanker drivers. Stressors of work environment include physical hazards (noise, heat, cold, and
vibration), ergonomic problems, unpleasant odors and safety hazards. Certainly, the first two stressors are
common in heavy-vehicle drivers, but safety hazards and unpleasant odors are considered more serious problems
in chemical tanker drivers. According to a research by Krishnan et al on gas and oil tanker drivers, there was
significant relationship between psychological factors including job stress and fatigue, which this might result in
reducing drivers' efficiency and increasing traffic accidents. (Krishnan, Hizam, Firdhaus, Sarah, & Taufiq, 2017)
According to the previous studies, role conflict occurs when a person is in contradictory situations. Furthermore,
it may come about when a person is dissatisfied with existing job expectations (Yongkang, Weixi, Yalin, Yipeng,
& Liu, 2014). Those experiencing role conflict may gradually begin to believe that they are unable to
successfully carry out their job tasks and expectations (Piko, 2006). Therefore, there is a need to pay special
attention to the importance of adverse consequences of this issue especially in heavy vehicle drivers.
According to the analysis, the highest scores of work load, role insufficiency, role ambiguity and responsibility
in heavy-vehicle drivers belonged to bus drivers. In other words, bus drivers believed that there was not any
consistency between quantity and quality of expected occupational activities with their abilities and required
time to do their job roles. Numerous studies have been conducted on job stress in bus drivers (Bergomi,
Modenese, Ferretti, Ferrari, Licitra, Vivoli, Gobba, & Aggazzotti, 2017; Bathija, Bant, Itagimath, Lokare,
Godbole, Nekar, Mahesh, & Kantesh Reddi, 2014; Roohi & Hayee, 2010; Du, Lin, Lu, & Tai, 2011; Yamada,
Mizuno, Sugiura, Tanaka, Mizuno, Yanagiya, & Hirosawa, 2008; Kompier, Aust, Van den Berg, & Siegrist,
2000), despite the fact that these studies have not paid much attention to various subgroups and domains of job
stress. According to all of these studies, bus driving is among the jobs with low control and high demand and
includes significant psychological expectations due to the following reasons. A bus driver should be adapted to
conflicting demands and expectations. Employer companies and people expect drivers to establish good
relationships with passengers and provide good service. For instance, bus drivers are expected to provide
necessary and sufficient information about departure time, routes and bus stop time for passengers and stop at
certain intervals, but fulfillment of such expectations is often in conflict with obligations to keep an accurate
schedule in heavy traffic. Driving should be also in accordance with driving rules and regulations. In addition,
this group of professional drivers is faced with threats and violence by troublesome passengers. Bus drivers are
often forced to work in varied shifts, and thus they have irregular rest days which do not match with family
members' programs. Since bus drivers are responsible for passengers' safety and health, higher stress in this
group of drivers is inevitable. In a research by Golmohammadi et al., 76% of bus drivers complained of high
stress. Quality of individual relationship with supervisors and colleagues, amount of individual interest in his job
and the work environment were among important stress-related factors in that study (Golmohamadi, Damyar,
Mohamadfam, & Faradmal, 2013). In another research, one third of bus drivers suffered from intense stress.
Based on results of this study, there was a significant relationship between stress with older age and varied shift
work pattern (Varmazyar, Mortazavi, Hajizadeh, & Arghami, 2013). These results were consistent with the
results of the present study.
According to the analysis on light vehicle drivers, total stress score was significantly higher in taxi drivers than
others (agency, school service, and company drivers). Moreover, taxi drivers had the highest stress score in all
stress domains. Conversely, the minimum stress domains scores were belonged to agency drivers. What has been
observed in taxi drivers was probably due to the competition with other coworkers for picking up the passengers,
dealing with different social classes during a working day, further use of the vehicle and thus higher depreciation
and its imposed excess costs on taxi owners, longer exposure to urban traffic, and lack of specific working
schedule and determined monthly income in taxi drivers. (B. Choi, S. Choi, Jeong, Lee, Shu, Yu, Ko, & Zhu,
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2016; Wang & Delp, 2014; Apantaku-Onayemi, Baldyga, Amuwo, Adefuye, Mason, Mitchell, & Blumenthal,
2012; Chen, Chang, Chang, & Christiani, 2005; Hattori & Azami, 2001; Nakano et al., 1998)
The relatively high sample size and including different groups of professional light and heavy-vehicle drivers
were among the strengths of the present study. Furthermore, a few studies have investigated different domains of
stress in professional drivers so far.
This study was a cross-sectional study; thus, existence of a causal relationship could not be verified, though this
is an inevitable issue in cross-sectional studies. Self-reported questionnaires might have led to bias in responses;
however, there has not been any reliable objective method in this regard so far. It should be noted that our study
was only conducted on professional male drivers. Since the majority of drivers in Iran are male, the studied
sample probably represents the Iranian professional drivers' society.
5. Conclusion
According to the results of this study, nearly half of the participants had moderate to severe stress; and overall
stress level was higher in heavy vehicle drivers than light vehicle drivers. In heavy vehicle drivers, the highest
level of stress belonged to chemical tanker and bus drivers. Taxi drivers received the highest scores of stress
among light vehicle drivers. Among various domains of stress in all drivers, the highest score belonged to the
role insufficiency. Heavy vehicle drivers also received higher scores in work load, role conflict, responsibility,
and physical work environment than light vehicle drivers.
According to previous studies and the present research, despite the proven adverse effects of psychological
problems on drivers' performance and safety, this issue is still neglected in professional drivers, and
unfortunately there is not enough attention to the origins of job stress and its management -especially in heavy
vehicle drivers- in Iran. Therefore, health planners should pay greater attention to this issue and put tanker, bus
and taxi drivers in the first priority for job stress management programs due to their higher stress levels in the
case of limited resources.
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