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Abstract
Objectives: Of all work stressors, occupational stress is the leading cause of many disorders among workers. Drivers are
classified as a high risk group for work related stress. This study set out to determine the relationship between risk factors of cardiovascular diseases and occupational stress among drivers. Material and Methods: Two hundred and twenty
two Ilam’s intercity drivers were selected for the study. For measuring work stress, the Osipow work stress questionnaire
was used. After a 10-h fasting period, systolic and diastolic blood pressure was recorded. Intravenous blood samples were
taken to determine cholesterol, triglyceride and blood glucose levels. The independent samples t-test and Pearson’s correlation test were used to assess the relationship between variables and occupational stress. Results: Seventy-one percent
of the intercity drivers suffered from average to acute stress, and 3.1% of them suffered from acute stress. There was no
significant relationship between occupational stress and diastolic blood pressure (p = 0.254) among the drivers. Nevertheless, the Pearson’s correlation test demonstrated a strong relationship between work stress and blood glucose (p < 0.01),
while no strong correlation was found for blood triglycerides and cholesterol levels. Conclusions: Based on the results,
high rates of occupational stress were observed in the Ilam’s intercity drivers. Occupational stress may have effect on blood
glucose levels but the results did not suggest a considerable relationship between risk factors of cardiovascular diseases and
occupational stress among intercity drivers. Int J Occup Med Environ Health 2016;29(6):895–901
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INTRODUCTION
Among new global health priorities, cardiovascular diseases, as a major public health concern, have become
a central issue for public health experts. Cardiovascular
diseases are the main cause of more than a half of all mortalities in the developed countries [1]. The incidence of
cardiovascular diseases is greatly associated with the presence of some risk factors such as smoking, lack of physical
activity, hypertension, overweight, hyperinsulinemia and
hypercholesterolemia [2–4].
Of numerous workplace stressors such as physical, ergonomic, biological and chemical stressors, occupational
stress is the leading cause of many disorders among workers [5–8]. Occupational stress is the physical and psychological strain, which happens when there is inconsistency
between the objective or cognitive demands of the work
environment and the individual compatibilities [9]..In 1992,
The United Nations declared occupational stress as a problem of the 20th century. A few years later, World Health
Organization (WHO) addressed it as a major global health
problem. International Labour Organization (ILO) estimated the cost of occupational stress to the society and
it was about 1–3.5% of the gross domestic product (GDP).
Recently, literature has revealed that 30% of workers in
the developed countries suffer from occupational stress
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and this condition is even worse in the under developed
countries [5]. Some health outcomes related to occupational stress include: prevalence of musculoskeletal complaints, sleep disturbance, tension, fatigue and problems
of the stomach and intestines [10]. Also, occupational
stress is associated with other types of chronic health problems such as disorders affecting the heart and blood vessels [10,11]. In the past years, various studies demonstrated the role of stress in the development of cardiovascular
diseases [12,13]. It is considered as one of the most important risk factors for these diseases, and there are certain
relationships between occupational stress, hypertension
and heart diseases [11,14,15]. Also, most recent reviews
confirm the relationship between psychosocial stress and
cardiovascular diseases [16]. Recently, research has investigated the relationships between occupational stress and
changes in blood glucose and cholesterol levels [5,17].
Even though drivers may have lower frequency of sickness
than other occupational categories, this occupational category has been classified as a high risk group for workrelated stress [10]. The aim of this study was to determine
the relationship between risk factors of cardiovascular
diseases and occupational stress among the drivers who
were assumed to have been affected by stress because of
their working environment. Estimation of the distribution
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of various disorders and determination of their causes can
help reduce the rate of such disorders and plan preventive
programs for the future.
MATERIAL AND METHODS
This cross-sectional study was conducted in 2010, in Ilam –
one of Iran’s provinces. Of 250 intercity drivers, 224 subjects
were selected for this study. Other drivers were excluded
because some of their medical records were unavailable.
The sample size of the study was adopted with a confidence
level of 95% and error level of 1%. All the participants had
at least 3 years of work experience. A questionnaire was
used to gather information on demographic characteristics
and work stress. The questionnaires were filled in via conducting interviews with the respondents.
In order to measure work stress, the Osipow work stress
questionnaire (revised in 1998) was used [5]. The questionnaire contains 60 questions divided in to 6 groups (10 questions in each group). The answers were ranked based on
a 5-point Likert’s scale (1–5). Total score from all the questions was calculated and interpreted based on the manual
of the questionnaire – scores ranging 60–119 were referred
to as mild stress, 120–179 as average stress, 180–239 as average to acute stress, and 240–300 as acute stress. Based on
the scores of the Osipow questionnaire, the subjects were
divided into 2 groups – group 1: mild and mild-average
stress, and group 2: average-acute and acute stress. Validity and reliability of the questionnaire have been confirmed
in other studies [18].
All the participants were informed about the study and
were asked to refer to the health facilities after a 10-h fasting period. Time of the last meal before systolic and
diastolic blood pressure determination was recorded.
The test was performed by an attending physician in a sitting position and using a standard mercury manometer after a short rest time. The result was the average of 2 consecutive tests. The study was performed based on dossiers
and personal memoirs.
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Following the drivers’ referrals to medical clinics where
they work, information concerning their state of health
was obtained. The participants with diabetic records,
heart diseases and those using blood pressure and cholesterol medications were excluded from the study. Intravenous blood samples were taken to check cholesterol,
triglyceride and blood glucose levels. Moreover, height
and weight of the participants were measured. Data were
analyzed in SPSS (Statistical Package for Social Sciences,
version 16). The independent samples t-test and Pearson’s
correlation test were used to assess the relationship between the variables and stress levels. The result was considered significant if the p value was at 0.05 level (p= 0.05).
Ethical considerations
Ethical points, including: conduct and reporting of the research, contributions, authorship as well as declaration of
Helsinki on ethical principles for medical research involving human subjects were considered.
RESULTS
The average age of the drivers participating in this study
was 38.9±6.13 years, with age range of 20–63 years. According to the results, 74.6%, 14.3%, and 4.5% of drivers
had a diploma, an associate degree and a higher education
level, respectively. About 27.2% of the subjects had work
duration of 20 years or more. In general, drivers should
work 8 h/day and then rest for 16 h; however, the intercity drivers of Ilam, on average worked 13.62±3.64 h/day.
About 26.33% (N = 59) of the participants had a smoking habit, and the average height, weight, and body mass
index (BMI) were: 172.36±6.33 cm, 75.92±11.57 kg,
25.4 kg/m2 (an acceptable BMI), respectively.
Table 1 illustrates some of the main demographic characteristics of the study participants.
Blood glucose level of 10 subjects (7.1%) was higher than 115 mg/dl; cholesterol of 39 participants
(28.3%) was higher than 200 mg/dl; triglyceride level
IJOMEH 2016;29(6)
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Table 1. Demographic characteristics of the drivers, Iran, 2010

Table 2. Occupational stress in drivers, Iran, 2010

Respondents

Characteristics

n

Stress intensity

%

Age

Mild stress

20–30 years

32

14.2

Average stress

31–41 years

123

54.9

Average to acute stress

42–52 years

47

21.0

Acute stress

53–63 years

22

9.8

Work experience
1–10 years

113

50.4

11–20 years

50

22.3

> 20 years

61

27.2

15

6.6

167

74.6

associate degree

32

14.3

bachelor

10

4.5

224

100.0

0

0.0

Level of education
high school
diploma

Gender
male
female

of 21 participants (15.2%) was above 240 mg/dl; systolic
blood pressure of 11 drivers (4.9%) and diastolic blood
pressure of 17 (7.6%) drivers were higher than 140 mm Hg
and 90 mm Hg, respectively.

Respondents
n

%

0

0.0

57

25.4

160

71.4

7

3.1

Results of the Osipow work stress questionnaire showed
that 25.4% of the participants suffered from average stress,
71.4% suffered from average to acute stress, and 3.1%
suffered from acute stress (Table 2). Therefore, 25.4% of
them were placed in group 1 and 74.5% in group 2.
The mean of cardiovascular risk factors in both groups
(suffering from stress) can be seen in Table 3.
Analysis of the correlation between the risk factors and work
stress showed that except for blood glucose levels (p < 0.01),
there was no significant relationship between cardiovascular diseases risk factors, such as: blood triglycerides levels
(p = 0.231), blood cholesterol levels (p = 0.531) and diastolic
blood pressure (p = 0.254) and work stress (Table 4).
Furthermore, the Pearson’s correlation test demonstrated
a strong relationship between work stress and blood glucose, while no strong correlation was found for other risk
factors of cardiovascular diseases.

Table 3. Cardiovascular risk factors in both groups of the drivers affected by stress, Iran, 2010
Group
(M±SD)

Risk factor
1*
Smoking [filter/day]

2.31±13.5

2.72±9.7

Blood glucose level [mg/dl]

99.5±37.2

82.4±11.7

Blood triglycerides level [mg/dl]

177.6±106.1

160.4±88.7

Blood cholesterol level [mg/dl]

186.2±37.4

182.2±42.9

Diastolic blood pressure [mm Hg]

78.5±13.3

76.5±10.7

Systolic blood pressure [mm Hg]

119.5±17.7

116.9±12.6

* Group suffered from mild and average stress.
** Group suffered from average to acute and acute stress.
M – mean; SD – standard deviation.
898

2**

IJOMEH 2016;29(6)

STRESS AND CARDIOVASCULAR DISEASES IN DRIVERS    

Table 4. Relationship between work stress and the risk factors
of cardiovascular diseases in the drivers, Iran, 2010
Parameter
Smoking

p

r

0.461

0.506

< 0.010

0.842

Blood triglycerides level

0.231

0.080

Blood cholesterol level

0.531

0.042

Diastolic blood pressure

0.254

0.069

Systolic blood pressure

0.229

0.078

Blood glucose level

r – Pearson’s correlation coefficient.

DISCUSSION
The study was conducted in order to determine work stress
and its relationship with cardiovascular risk factors. High
rates of occupational stress were observed in the study
subjects. In our previous study on drivers, 68% of them
were placed in a medium-to-high stress group [19]. It has
been shown that driving can generate stress. Although in
the present investigation, 74.5% of the participants were
reported to have had average and acute stress, no significant differences were found between the risk factors of
cardiovascular diseases and occupational stress.
Possible explanations for this might include: a short period
of this study, disregarding the effects of stress on cardiovascular diseases in a long period of time and the young
average age of the participants. Pelfrene et al. (2002) have
reported no significant relationship between risk factors of
cardiovascular diseases and work stress [20]. The relationship between smoking and occupational stress was positive but not significant. This finding is in agreement with
Kouvonen’s (2005) findings [21]. Belkic et al. (2004) have
shown a significant relationship between risks factors of cardiovascular diseases and work stress [22]; but the results by
Demiral et al. (2006) have not confirmed those results [17].
Another important finding was that there was a significant
relationship and strong correlation between work stress
and blood glucose. Golmohammadi et al. (2006) have studied diabetic patients and found a significant relationship
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between occupational stress and diabetes [23]. However,
their results cannot be compared directly with ours because of different tools used in the 2 studies.
There was no significant relationship between occupational stress and changes in lipid profile of blood and
the positive correlation between them was too weak.
The findings of the current study are consistent with
those of Su (2001) and Netterstrøm et al. (1991), who
have found no significant relationship between stress and
blood cholesterol [24,25]. Furthermore, this finding corroborates the ideas of Kobayashi (2005) and Yadegarfar
et al. (2010), who have suggested that there was no significant relationship between occupational stress and blood
triglycerides [26,27]. Although, these results differ from
Kobayashi’s (2005) study, their study has found a significant difference and positive relationship between blood
cholesterol and stress [27]. This inconsistency may be due
to the methodology and the study groups differences.
High rate of diastolic blood pressure was reported among
the participants, but no significant differences were found
between diastolic blood pressure and occupational stress.
Franke et al. (2010) have found no relationship between
occupational stress and risk factors of cardiovascular diseases, although high stress rate was observed among their
study participants [28].
The results showed that the average work performed by
drivers lasted 13.62±3.64 h/day and this may have led to
excessive occupational stress. Surveys such as that conducted by Uehata (1991) have shown that occupational
stress was related to long working hours [29].
Since the present study was a cross-sectional one, its results are less reliable in comparison with the studies conducted during longer periods of time. Therefore, our results cannot be used as a basis to claim that there is no relationship between occupational stress and risk factors of
cardiovascular diseases. Long term studies are required to
determine the relationship between variables and confirm
validity of the results. Another limitation of the presented
IJOMEH 2016;29(6)
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study was weariness of the participants during the interview. To avoid any disturbance, the interview sessions were
held at the end of their work shifts. Some other limitations
of the study were: poor cooperative attitude among staff
due to time shortage and lack of similar surveys in Iran.
It is essential to conduct further studies so as to determine
effects of work stress on risk factors of cardiovascular diseases (such as smoking).
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