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Целта на трудот  беше да се детерминира присуството на факторите на ризик за појава 
на кардиоваскуларни болести (КВБ): артериска хипертензија, хиперлипидемија, хипергли-
кемија, зголемена телесна тежина, пушачки статус, и да се анализира нивната поврзаност 
со барањата и ресурсите на работното место. Материјал и методи: дескриптивно-аналитич-
ка студија на пресек, во која кај 210 професионални возачи беа анализирани дел од резул-
татите добиени при здравствениот преглед спроведен во Инситутот за медицина на трудот 
на РСМ при оценката на способноста за управување со моторно возило и резултатите за ба-
рањата и ресурсите на работното место добиени со соодветен прашалник. Резултати: Една 
третина од испитаниците имаа покачени вредности на триглицеридите во крвта (33,3%); 
гликемијата беше зголемен кај 28,1%,  холестеролот во крвта беше зголемен кај 21,4% и речи-
си половина (44,2%) од испитуваните професионални возачи беа активни пушачи. Третина 
(31,9%) од испитаниците беа обезни со BMI >30 (кг/м2). Ресурсите на работното место со кои 
располагаат испитуваните професионални возачи беа поголеми од барањата на работното 
место и овој модел има протективно дејство врз појавата на испитуваните фактори на ризик 
за КВБ. Заклучок: Високата преваленција на факторите на ризик за КВБ кај професионални-
те возачи може да придонесе за зачестена појава и развој на КВБ што, пак, може да влијае 
врз нивната способност за безбедно управување со моторно возило. Оттаму, произлегува 
потребата од интервенции за нивна превенција вклучително и инвестиција во ресурсите на 
работното место.
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Aim of the paper was to determine the presence of risk factors for cardiovascular diseases (CVD) 
such as arterial hypertension, hyperlipidemia, hyperglycemia, overweight, smoking; and (ii) 
to analyze the link between the requirements of their job and the resources available to them. 
Materials and methods: A descriptive and analytical cross-sectional study was conducted involving 
210 professional drivers who underwent a medical examination at the Institute for Occupational 
Health of the Republic of North Macedonia. The examination was done in order to assess their 
ability to drive a motor vehicle; they were also given a questionnaire to fill in so as to compare the 
requirements of the job and the resources available to them for doing their job. Results: One third of 
the respondents had increased levels of triglycerides, glycemia and cholesterol in their blood (33.3%, 
28.1%, and 21.4%, respectively); almost half (44.2%) of them were active smokers. One third of the 
respondents (31.9%) were obese, with BMI >30 (kg/m2). The resources available to the professional 
drivers for doing their job exceed the requirements of the job and this situation has a protective 
effect on the occurrence of risk factors for CVD. Conclusion: The high prevalence of risk factors for 
CVD among professional drivers can lead to development of CVD and increased incidence thereof, 
which can negatively impact on their ability for safe driving. Hence the need for interventions to 
prevent these risk factors, including the need to invest in the resources available to professional 
drivers for doing their job.

Abstract

ЈАВНО ЗДРАВЈЕ

PUBLIC HEALTH

 ARCHIVES OF PUBLIC HEALTH



2

Introduction

Human activity in modern living 
and working conditions cannot be 
imagined without traffic. The term 
traffic refers to the transfer of 
people, goods, news, energy from 
one place to another1. Professional 
drivers transport material goods 
or passengers and driving is their 
primary occupation which provides 
their livelihood. Pursuant to the 
Rulebook on the health criteria to 
be met by drivers of motor vehicles 
arising from the Law on Traffic 
Safety and Article 3:

“professional driver is a candidate 
for driver/driver of a motor vehicle of 
the categories: B+E, C, C+E, D, D+E 

as well as categories A, B, F, G and M 
to whom driving a motor vehicle is 

his/her primary occupation”2.

Road traffic can be freight, passen-
ger and specific traffic. Profession-
al drivers in freight and passenger 
traffic, in terms of whether they 
transport material goods or pas-
sengers, can be professional truck/
heavy truck drivers, bus drivers and 
taxi drivers. 

Several factors, such as continuous 
time pressure, sitting position of 
the body during the entire working 
hours, excessive stimulation from 
the external environment, prob-
lematic interactions with other 
road users, lack of social support at 
work and shift work (rotations) 3,4 
are defined as stress-related fac-
tors that simultaneously increase 
the occurrence of negative effects 
on drivers’ health, safety and driv-
ing performance5-7.

The working conditions of pro-
fessional drivers can affect their 
health and well-being8,9. Profession-
al drivers are constantly exposed to 
environmental impacts (e.g., noise, 
smog, variable light conditions)10 

and poor ergonomic conditions5.

In the available literature, the 
most common health problems 
faced by professional drivers as a 
result of exposure to occupational 
harms at the workplace are: arte-
rialhypertension11-13, musculoskel-
etal disorders14-16, gastrointestinal 
17, metabolic disorders18, chronic 
fatigue19,20, and mental health prob-
lems21,22. However, the main health 
conditions that professional driv-
ers suffer from are: cardiovascular 
diseases, gastrointestinal disorders 
and musculoskeletal problems7. Tse 
et al. found that bus drivers have 
problems with arterial hyperten-
sion and work-related stress5.

The health of professional drivers 
is an important aspect related to 
traffic safety. Cardiovascular dis-
eases are a leading cause of mor-
bidity and mortality in the general 
population. Most studies indicate 
that the risk of cardiovascular dis-
ease is higher in professional driv-
ers than in the general population 
23-27. Platek, Anna E. et al. point out 
in their study that professional 
drivers are exposed to many risk 
factors for cardiovascular diseases 
due to certain job characteristics 
such as: working hours, work-relat-
ed stress, low physical activity and 
unhealthy dietary habits28.

There are health conditions that 
have obvious implications or pose a 
risk to the safe operation of a motor 
vehicle. With these health condi-
tions, there is a risk of unexpected 
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weakness and inability to safely op-
erate a motor vehicle, which con-
firms the importance of the link 
between health and traffic safety. 
Health conditions in which there is 
a risk of unexpected weakness and 
inability to safely operate a motor 
vehicle include: sudden cardiac and 
cerebrovascular episodes29, neuro-
logical diseases30, narcolepsy31, or 
hypoglycemic episodes of type I or 
II diabetes32, disorders of the sen-
sory organs for sight and hearing.

Arterial hypertension, hyperlip-
idemia, hyperglycemia, increased 
body weight and smoking status are 
described in the available literature 
as significant risk factors for car-
diovascular diseases in profession-
al drivers that can affect the ability 
to safely operate a motor vehicle. 
The obtained results are a baseline 
for further research and analysis of 
the influence of work-related fac-
tors (job demands and resources) 
on the occurrence of risk factors 
for cardiovascular diseases.

The aim of this paper was to deter-
mine the presence of risk factors 
for cardiovascular diseases, such 
as: arterial hypertension, hyperlip-
idemia, hyperglycemia, increased 
body weight and smoking status, 
and to analyze their link with the 
job demands and resources of pro-
fessional drivers.

Materials and methods

A descriptive and analytical cross-
sectional study involving 210 pro-
fessional drivers was conducted 
in the Institute for Occupational 
Healthof the Republic of North 
Macedonia in the period from June 
2020 until October 2021. 

The data on the studied risk fac-
tors for cardiovascular diseases in 
professional drivers were obtained 
using the medical record for evalu-
ation of the psychophysical abil-
ity to operate a motor vehicle and 
the clinical tests (laboratory tests 
and ECG) as part of the medical 
examination of the studied group 
of professional drivers in order to 
evaluate their ability to operate 
a motor vehicle, which is carried 
out in accordance with the “Rule-
book on the method of performing 
medical examination of drivers of 
motor vehicles, the criteria regard-
ing the staff and the equipment for 
performing medical examination, 
as well as the method and proce-
dure for issuing a health certifi-
cate for psychophysical ability to 
operate a motor vehicle”33and the 
“Rulebook on the health criteria 
that must be met by candidates for 
drivers of motor vehicles”2. The 
data on the studied risk factors for 
cardiovascular diseases were ob-
tained through medical examina-
tion performed by an occupational 
medicine specialist and refer to 
the following: anamnestic data on 
selected health conditions of in-
terest (arterial hypertension, hy-
perlipidemia, diabetes) diagnosed 
by a doctor and presentation of 
positive findings obtained during 
the examination for the following 
parameters: laboratory tests (hy-
perglycemia, increased cholesterol 
and triglyceride levels in the blood), 
clinical parameters (ECG findings, 
blood pressure), habits (smoking 
status) and with the help of data on 
body weight, body height and age, 
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the body mass index was calculated 
using a calculator.

The following instruments were 
used to obtain data in the current 
study: Medical record for evalua-
tion of the psychophysical ability 
to operate a motor vehicle (medical 
record) and Questionnaire on job 
demands and resources.

Electrocardiography – The analysis 
of the electrocardiogram was per-
formed based on the characteristics 
of: heart rate, rhythm, QRS axis, 
signs of left ventricular hypertro-
phy and signs of coronary disease34.

Arterial hypertension (HTA) is de-
fined as a blood pressure (BP) with 
values >140/90 mmHg in popula-
tion >18 years of age. These val-
ues correspond to BP of >135/>85 
mmHg in case of home measure-
ment, i.e., average value of >125-
130/>80 mmHg in case of am-
bulatory measurement35. Blood 
pressure was measured in the doc-
tor’s office with a mercury sphyg-
momanometer on the right arm in 
a sitting position, after a 5-minute 
rest, and the measurement was re-
peated after 2 to 5 minutes, with 
mandatory measurement on the 
contralateral arm as well. Elevat-
ed blood pressure is confirmed if 
values of >140/90 mmHg are mea-
sured at least twice during two or 
three consecutive visits. According 
to the 2013 Guidelines for the man-
agement of arterial hypertension, 
the European Society of Arterial 
hypertension (ESH) and the Euro-
pean Society of Cardiology (ESC) 
classifies blood pressure: optimal 
blood pressure (<120/80mmHg), 

normal blood pressure (120-129/80-
84 mmHg), high normal blood pres-
sure (130-139/85/89 mmHg), grade 1 
arterial hypertension (140-159/90-
99mmHg), grade 2 arterial hyper-
tension (160-179/100-109 mmHg) 
and grade 3 arterial hypertension 
(>180/110 mmHg)36.

Smoking status – the classification 
of respondents according to smok-
ing status was made according to 
the WHO recommendations for 
defining smoking status.Respon-
dents who during the study smoked 
at least one cigarette per day 
weredefined as active smokers37.

Laboratory tests – Cholesterol (ref-
erence value <5.2 mmol/L) and tri-
glycerides (reference value <1.9 
mmol/L) were examined according 
to the Chod-PAP-cholesterol perox-
idase method38,39.

Body mass index (BMI) is a tool that 
shows the relationship between 
body weight and height, of course, 
taking into account the age and the 
gender. It is calculated simply by us-
ing a calculator, which provides a 
certain index that indicates wheth-
er the body weight is appropriate in 
relation to other parameters.

Job demands and resources were 
analyzed by using the modified 
Questionnaire for job demands and 
resources designed on the basis of 
“Questionnaire on the impact of 
working conditions on the health 
of healthcare workers – violence 
and work-related stress”, which 
refers to the job demands and re-
sources, taken from the School of 
Occupational Medicine, Universi-
ty of Zaragoza, Spain40. This study 
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used the section with questions re-
ferring to the job demands and re-
sources that were modified for the 
needs of this study. The first part 
of the questionnaire consists of 
five questions referring to the job 
demands to which the respondent 
provided answers on a Likert scale 
(never - very often) to the follow-
ing questions: at work I feel tense, 
uncomfortable; my job has a nega-
tive impact on my physical or men-
tal health; I have a lot of things to 
finish in an unrealistically short 
amount of time; the pressure from 
work affects my family, i.e. private 
life, and on a Likert scale (easy – 
very difficult) I tell my opinion to 
my superiors. The following seven 
questions refer to job resources to 
which the respondent had to pro-
vide an answer on a Likert scale 
(never - very often) to the following 
questions: I am able to completely 
finish my work duties; I am suffi-
ciently financially rewarded for my 
work; I have enough advancement 
opportunities at work; and on a 
Likert scale (completely false - very 
true) to the following questions: I 
can adequately apply my knowledge 
and skills at work; the workplace is 
safe; I have enough funds for main-
tenance of the vehicle and for fuel 
and the vehicle I drive is roadwor-
thy.

The validation of the questionnaire 
was performed with the reliability 
analysis, by measuring the internal 
consistency of the questionnaire. 
The analysis determined the follow-
ing reliability coefficients – Crom-
bach alpha for job demands was 
0.704, and for job resources 0.688, 

which indicated their good and ac-
ceptable reliability.

The respondents, i.e., the profes-
sional drivers, were informed about 
the objectives of the study and each 
respondent signed a written con-
sent for voluntary participation in 
the study.

Data obtained were statistically pro-
cessed with the SPSS programme. 
Continuous variables are expressed 
as mean values with standard de-
viation, and nominal variables as 
absolute numbers and percentages.

Limiting factors in the study can 
be errors due to no response as a 
result of professional drivers refus-
ing to answer questions related to 
their health status or answers not 
being completely honest and com-
plete and referring to health condi-
tions that can question their ability 
to operate a motor vehicle. To min-
imize these errors, before start-
ing to answer the questions, the 
respondents were informed about 
the motive, objectives and method 
of the study, as well as the confi-
dentiality of the obtained data.

Results

Demographic characteristics 

The current study included 210 
male professional drivers. The av-
erage age of professional drivers 
was 46.31±9.45 years, with a min/
max age of 23/67 years. Most of the 
respondents 164 (78.6%) have com-
pleted secondary education.
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Table 1.      Analysis of the sample according to work experience

Work experience N Mean±SD Min/Max Median (IQR) 1p

Years of services as a professional driver 

Taxi driver 51 12.08±7.44 1/30 10 (6-18)

X2(2)=2.019; 
p=0.3644

Truck/heavy truck driver 133 14.61±9.05 1/40 12 (7-20)

Bus driver 26 15.04±12.01 1/38 13.5 (4-26)

Total 210 14.59±9.08 1/40 12 (7-20)

Working hours per week

Taxi driver 51 45.09±8.18 30/70 40 (40-50)

X2(2)=4.589; 
p=0.1008

Truck/heavy truck driver 133 42.22±5.05 30/70 40 (40-45)

Bus driver 26 40.23±3.98 30/46 40 (40-40)

Total 210 42.67±6.03 30/70 40 (40-45)

1Kruskal-Wallis H test                    *significant by p<0,05

The representation of taxi drivers 
in the study was 51 (24.28%) persons 
with an average of 12.08±7.44 years 
of service; min/max of 1/30 years 
and 50% of them with less than 10 
years of service for Median IQR =10 
(6-18). There were 133 (63.33%) truck/
heavy truck drivers with an average 
of 14.61±9.05 years of service; min/
max of 1/40 years and 50% with less 
than 12 years of service for Median 
IQR=12 (7-20).The smallest number 
of professional drivers in the sample 
were bus drivers, namely 26 (12.38%) 
with an average of 15.04±12.01 years 
of service; min/max of 1/38 years and 
50% of them with less than 13.5 years 
of service for Median IQR=13.5 (4-26). 
For p>0.05, there was no significant 
difference between the three types 
of professional drivers regarding the 
length of service (Kruskal-Wallis H 
test:X2(2)=2,019; p=0,3644 (Table 1).

Years of service – The average total 
years of service of professional driv-
ers in the sample was 14.59±9.08 years 
with min/max of 1/40 years and 50% 
with less than 12 years of service for 
Median IQR=12 (7-20) (Table 1).

Working hours per week – The av-
erage number of working hours per 
week for the entire sample of respon-
dents was 42.67±6.03 with min/max of 
30/70 hours. For 50% of professional 
drivers, regardless of the type of mo-
tor vehicle they drive, the number 
of working hours per week was less 
than 40 for Median=40 (Table 1).

The average number of working hours 
per week for taxi drivers, truck/heavy 
truck drivers and bus drivers sepa-
rately was 45.09±8.18 vs. 42.22±5.05 
vs. 40.23±3.98, respectively. The mini-
mum number of working hours per 
week for all three types of profes-
sional drivers was 30 hours and the 
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maximum number was the smallest 
for bus drivers and it was 46 hours, 
and for taxi drivers and truck/heavy 
truck drivers it was 70 hours each. 
For p>0.05, there was no significant 

difference between the three types 
of professional drivers regarding the 
number of working hours per week 
(Kruskal-Wallis test: X2(2)=4.589; 
p=0.1008 (Table 1).

Table 2.      Data on selected risk factors for CVD (anamnestic data on health conditions      
    diagnosed by a doctor: arterial hypertension, hyperlipidemia, diabetes)

Table 3.      Data on selected laboratory and clinical parameters

Number **Diseases of interest N (%)

1 Arterial hypertension – HY 17 (8.09%)

2 Hyperlipidemias – HL 11 (5.24%)

3 Diabetes – DB 18 (8.57%)

Laboratory and clinical parameters N (%)

Laboratory parameters

Glycemia - increased values in the blood 59 (28.09%)

Cholesterol (total) – increased values in the blood 45 (21.43%)

Triglycerides – increased values in the blood 70 (33.33%)

Cardiac parameters

ECG findings – pathological changes 9 (4.28%)

Blood pressure – high blood pressure measured during the examination by the 
occupational medicine specialist 28 (13.33%)

Habits – smoking status

*

Regarding the data related to diseases 
diagnosed by a doctor for which they 
receive chronic therapy, professional 
drivers included in this study with re-
gards to selected risk factors for car-
diovascular diseases stated that 8.1% 

suffered from arterial hypertension, 
and 8.6% from diabetes. A smaller 
percentage (5.2%) of the tested pro-
fessional drivers stated that they had 
elevated levels of fat in the blood.

According to the laboratory and 
clinical tests, the highest percent-
age (33.3%) of the tested professional 
drivers had elevated triglycerides lev-
els in the blood. Blood sugar levels 

were elevated in 59 respondents or 
28.09%, while total cholesterol was 
elevated in 45 respondents or 21.4% 
of the studied professional drivers.
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Table 4.      Results for Body Mass Index (BMI)

Table 5.      Results for mean values of job demands and resources (job demands and resources    
    scale)

BMI (kg/м²)

<25 (kg/m²)
N (%)

62 (29.52%)
p=0.0001*

≥25 (kg/m²) 148 (70.48%)
WEIGHT STATUS
Underweight(UW)

N (%)

5 (2.38%) NW/ОB: p=0.198
NW/OW: 
p=0.004*

OW/OB: p=0.104

Normal weight (NW) 55 (26.19%)
Overweight (OW) 83 (39.52%)
Obesity (OB) 67 (31.90%)

1Difference test   significantly * p<0,05

From the results shown in Table 3, we 
can see that in 9 (4.3%) respondents 
pathological changes were found on 
the ECG, while in 28 (13.3%) respon-
dents the blood pressure was high, 
i.e., above 140 mmHg for systolic 
pressure and above 90 mmHg for dia-
stolic pressure. 

Regarding the smoking status, 92 re-
spondents stated that they smoked 
at least one cigarette per day, which 
was 44.2% of the tested professional 
drivers.

1JRD
(domains / questions)

JRD score

Number
(N) Mean±SD Min/ 

Max

Percentiles
25th 50th

(Median)
75th

Job demands

At work I feel tense, uncomfortable 210 0.45±0.76 0/4 0 0 1
I think that my job has a negative impact on 
my physical/mental health: 210 0.28±0.72 0/4 0 0 0

I have a lot of tasks to complete in an unrealis-
tically short amount of time 210 0.82±0.96 0/4 0 1 1

I tell my opinion about work to the superiors 210 0.42±0.93 0/4 0 0 0
The pressure I feel from work also affects my 
family and/or private life 210 0.23±0.70 0/4 0 0 0

Average TOTAL score 210 0.44±0.56 0/3.4 0 0.3 0.6

The results of the calculated values 
of BMI showed that more than half 
of the respondents, as high as 70.5%, 
wereovernourished and had a BMI 
greater than 25 (kg/m2), of which 31.9% 

were in the obese category with BMI 
greater than 30 (kg/m2). Less than one 
third of the respondents, 26.2%,were 
normally nourished with a BMI in the 
interval of 18.5 (kg/m2) -24.9 (kg/m2).
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The results presented in the above 
table show that the respondents (pro-
fessional drivers) had higher mean 
values for job resources (mean value 
on the scale of job resources 3.280 SD 
0.482) than the mean values for job 
demands (mean value on the scale 
of job demands 0.425 SD 0.546).The 
greatest job resources pointed out by 
the respondents were the vehicle’s 
road worthiness (mean value 3.87 SD 
0.421), the possibility to maintain the 

road worthiness of the vehicle and 
had a sufficient fuel supply (mean 
value 3.79 SD 0.601), the possibility 
to adequately apply knowledge and 
skills (mean value 3.64 SD 0.774), as 
well as the job safety (mean value 3.55 
SD 0.982).Respondents perceived the 
time pressure as the most stressful 
factor of the job, while driving a road-
worthy vehicle was the most valuable 
resource of the job, which gave them 
a sense of safety in the traffic.

Job resources 

I am able to completely finish
my work duties 210 2.99±0.35 1/4 3 3 3

I am sufficiently financially rewarded for my work 210 2.39±1.14 0/4 2 2 3
I have enough advancement opportunities at 
work 210 2.75±1.06 0/4 2 3 4

I can adequately apply my knowledge and 
skills at work 210 3.64±0.77 0/4 4 4 4

My work environment is safe (passengers, traffic) 210 3.54±0.99 0/4 4 4 4
I have enough funds for maintenance of the 
vehicle and for fuel 210 3.78±0.60 0/4 4 4 4

The vehicle I drive is roadworthy 210 3.87±0.42 1/4 4 4 4
Average TOTAL score 210 3.28±0.48 1.3/4 3 3.3 3.6

1 Job Demand -Resource

Table 6.      Analysis of the relationship between the occurrence of risk factors for       
    cardiovascular disease and the mean values of job demands

Risk factors
for CVD 

Job demands t
(p)Average SD

No
Arterial hypertension

Yes

0.436

0.294

0.554

0.424
1.032
(0.30)

No
Diabetes
Yes

0.439

0.258

0.556

0.379
1.312
(0.19)

Hyperlipidemias                                                             No
                                                  

                                                   Yes

0.422

0.472

0.541

0.646
-0.297
(0.77)

No abnormality detected:
Blood pressure 

High BP

3.277

3.306

0.546

0.552
0.260
(0.79)
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The analysis of the obtained data re-
garding the impact of job demands 
on the occurrence of the studied risk 

factors for cardiovascular diseases 
did not show any statistically signifi-
cant relationship.

Table 7.      Analysis of the relationship between the occurrence of risk factors for      
    cardiovascular diseases and the mean values of job resources

Risk factors
for CVD 

Job demands t
(p)Average SD

No
Arterial hypertension

Yes

3.268

3.420

0.49

0.26
-1.245
(0.21)

No
Diabetes

Yes

3.273

3.369

0.490

0.367
-0.792
(0.43)

Hyperlipidemias                                                             No
                                                  

                                                   Yes

3.294

3.039

0.457

0.795
1.719
(0.08)

No abnormality detected:
Blood pressure 

High BP

3.277

3.306

0.485

0.466
-0.297
(0.78)

No abnormality detected:
Glycemia

Hyperglycemia

3.301

3.226

0.485

0.472
1.01

(0.31)
No abnormality detected:

Cholesterol
Hypercholesterolemia

3.286

3.260

0.476

0.505
0.323
(0.74)

No abnormality detected:
Triglycerides

Hypertriglyceridemia

3.305

3.232

0.410

0.598
1.028
(0.36)

Non-smokers
Smoking status

Smokers

3.254

3.313

0.511

0.442
-0.872
(0.38)

BMI < 25
Body Mass Index

BMI >25

3.339

3.256

0.460

0.490
1.132
(0.25)

No abnormality detected:
Glycemia

Hyperglycemia

0.460

0.334

0.583

0.426
1.49

(0.14)
No abnormality detected:

Cholesterol
Hypercholesterolemia

0.440

0.368

0.525

0.617
0.778
(0.43)

No abnormality detected:
Triglycerides

Hypertriglyceridemia

0.411

0.451

0.518

0.600
0.496
(0.62)

Non-smokers
Smoking status

Smokers

0.422

0.428

0.583

0.498
-0.077
(0.93)

BMI < 25
Body Mass Index

BMI >25

0.465

0.408

0.605

0.520
0.690
(0.49)
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 ARCHIVES OF PUBLIC HEALTH

The job resources available to the 
tested  professional drivers were 
greater than the demands, which 
contributed to having a commitment 
to the job, job safety, and they did not 
have any statistically significant rela-
tionship with the occurrence of CVD 
risk factors.

Discussion  

The current study included 210 male 
professional drivers, at an average 
age of 46 years and most of them 
with completed secondary education 
.These demographic data match the 
demographic characteristics of pro-
fessional drivers worldwide who have 
a distinct set of demographic charac-
teristics and have undergone selec-
tive processes regarding their physi-
cal, psychological, and educational 
standards 41.

According to the anamnestic data of 
the respondents, 17 professional driv-
ers or 8.1% of the respondents suf-
fered from arterial hypertension for 
which they regularly received ther-
apy. The values obtained from the 
measured blood pressure showed a 
greater representation of this phe-
nomenon among professional driv-
ers; in 28 professional drivers mea-
sured values were higher than 140 
mmHg for systolic pressure or higher 
than 90 mmHg for diastolic pressure, 
which was 13.3% of the respondents. 
This may be the result of a newly dis-
covered condition or a condition that 
some of the respondents didn’t want 
to share. Similar values regarding the 
prevalence of arterial hypertension in 
professional drivers were observed in 
the study conducted by Nadia Tigha-
Bouaziz et al. (2016), among 128 male 
professional drivers with work ex-

perience longer than 5 years, where 
the prevalence of arterial hyperten-
sion was 8%. It was established that 
obesity and prolonged sitting were 
important risk factors for cardiovas-
cular diseases and 40% of those who 
had arterial hypertension were in the 
obese category with a BMI greater 
than 3042.

Arterial hypertension is a serious con-
dition that can cause stroke, heart 
failure, peripheral artery disease and 
kidney failure. In order to evaluate 
the ability to drive, the focus must 
be put on the potential relationship 
between arterial hypertension and 
sudden collapse, and the functional 
disturbances that arterial hyperten-
sion can cause that affect visual acu-
ity and brain function.

With regards to the safe operation 
of a motor vehicle, arterial hyperten-
sion may be the reason for the driver’s 
incapacity in the case of malignant 
arterial hypertension. This condi-
tion includes a syndrome of severe 
elevation of arterial blood pressure 
(diastolic blood pressure usually > 140 
mmHg) with vascular damage, espe-
cially retinal hemorrhages, exudates 
and/or papilledema, which may lead 
to sudden onset of blurred vision. 
Malignant arterial hypertension can 
also be complicated by cerebral hem-
orrhages that can affect cognitive or 
physical abilities, restricting these 
patients from driving. In addition to 
this extreme condition, grade 3 ar-
terial hypertension according to the 
ESH/ESC Guidelines – classification 
of arterial hypertension36 is strongly 
and proportionally associated with 
the occurrence of a stroke which 
has an annual incidence of over 0.3% 
when systolic blood pressure is > 180 
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mmHg. Therefore, professional driv-
ers should not be allowed to drive 
until their arterial hypertension is 
under control. According to the same 
ESH/ESC Guidelines ,grade 1 or grade 
2 arterial hypertension  can be con-
sidered as a cardiovascular risk with-
out immediate consequences on driv-
ing safety. It should be treated, but 
should not be a reason to restrict 
driving43.

Professional drivers included in this 
study with regards to hyperlipidemia 
provided anamnestic data that 11 of 
them had elevated blood fat values, 
or 5.2% of the respondents. However, 
the laboratory blood tests showed 
that blood cholesterol was increased 
in 45 respondents, which was 21.4% of 
the respondents, while triglycerides 
in the blood were increased in 70 re-
spondents, or 33.3%. Hyperlipidemia 
as cardiovascular risk factors was 
also identified in a study conducted 
by Hirata RP. et al. along with obesity, 
arterial hypertension, and hypergly-
cemia in a young male population of 
professional bus drivers44.

Hyperglycemia, the increased level 
of blood sugar in professional drivers 
is one of the most common findings 
in the process of evaluating the abil-
ity to operate a motor vehicle. Also 
in the current study, laboratory tests 
showed increased levels of blood sug-
ar of over 6.1mmol/L in 59 profession-
al drivers, i.e., in 28.1% of the respon-
dents, while 8.6% of the respondents 
reported that they were suffering 
from diabetes. Increased blood sugar 
levels in professional drivers occur 
due to the sedentary way of work and 
long-term driving, fast food, reduced 
physical activity, stressful situations 
related to other road users, and the 
increased blood sugar levels are de-

tected during regular medical exami-
nations that are mandatory for pro-
fessional drivers every 24 months.

Izadi N. et al., in their study of 1903 driv-
ers who applied for a driver’s license, 
found hyperglycemia in 52.1% of the 
drivers, 9.1% of whom were in the dia-
betic phase. Overweight was observed 
in 65.6% of the studied population, 
44.8% were diagnosed with overweight 
and 20.8% with obesity. Obesity among 
professional drivers can also be noted 
among professional drivers in the cur-
rent study in which 71.2% of profes-
sional drivers had a BMI over 25 and 
even 32.2% were in the obese category 
with a BMI over 3045. 

A study published by Ronna et al. de-
scribed that in the United States pro-
fessional drivers must undergo a medi-
cal examination in order to become a 
licensed driver of a commercial motor 
vehicle. This certificate is valid for up 
to 24 months; however it can be is-
sued for less than 24 months when 
monitoring a health condition, such as 
arterial hypertension. However, medi-
cal examinations of professional driv-
ers have shown that drivers have poor 
overall health and a higher prevalence 
of risk factors for cardiovascular dis-
eases, especially tobacco use, arterial 
hypertension, and obesity, compared 
to the general population46. Regard-
ing the smoking status, the percentage 
of smokers is high and in the current 
study, as many as 44.2% of respondents 
were active smokers. Poor health of 
truck drivers is often attributed to life-
style including diet, physical inactivity 
and prolonged sitting.

Analysis of the mean values of job de-
mands and resources showed higher 
values of job resources compared to 
the mean values of job demands and 
the occurrence of risk factors for car-
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diovascular diseases. According to 
job demands and resources model, 
high values of job resources lead to 
increased productivity and motiva-
tion at work.T his process was dem-
onstrated in the critical review of the 
Job Demands-Resources Model (JD-R 
model) presented by Schaufeli et al. in 
2014, according to which high job de-
mands led to impaired health (health 
impairment process), while high job 
resources led to increased motiva-
tion and higher productivity (moti-
vational process). This model also 
explains the relationship between job 
demands and health disorders that 
can occur as a result of high job de-
mands, while job resources are asso-
ciated with motivational processes 
and work productivity47. 

The high prevalence of overweight, 
high blood pressure and hyperlip-
idemia are risk factors for the pos-
sible occurrence of cardiovascular 
diseases in professional drivers, as 
indicated by the fact that 4.3% of pro-
fessional drivers were found to have 
pathological changes in the ECG.

The current study provided data re-
garding the frequency of occurrence 
of certain cardiovascular risk factors, 
which will be further used to analyze 
the effect of job-related factors on 
their occurrence and their impact on 
the safe operation of a motor vehicle 
by applying the model of an integrat-
ed approach to the influence of work 
environment and health condition of 
professional drivers on the safe op-
eration of a motor vehicle.

Conclusion

Lifestyle and work through job de-
mands and resources of professional 
drivers may have an impact on the 

increased occurrence of risk factors 
for cardiovascular diseases. The high 
prevalence of risk factors for car-
diovascular diseases in professional 
drivers may contribute to the fre-
quent occurrence and development 
of CVD that may affect drivers’ability 
to safely operate a motor vehicle. For-
tunately, risk factors for cardiovascu-
lar diseases that have been examined 
in this study are preventable health 
conditions and lifestyle habits and it 
is necessary to create interventions 
for their timely diagnosis and treat-
ment, with the aim of preventing the 
occurrence of cardiovascular diseas-
es among professional drivers. One 
of the preventive approaches, also, 
includes investing in increased job 
resources for professional drivers.

The results of the current study 
showed an increased occurrence of 
risk factors for cardiovascular dis-
eases in professional drivers. The 
high prevalence of obesity and the 
high percentage of smokers among 
the respondents, together with the 
occurrence of hyperlipidemia, hy-
perglycemia, arterial hypertension 
and diabetes are risk factors for car-
diovascular diseases in the studied 
group of professional drivers. Job de-
mands and resources may influence 
the occurrence of risk factors for 
CVD. In the current study, greater job 
resources compared to job demands 
had a protective effect on the occur-
rence of risk factors for CVD. Invest-
ing in job resources and in developing 
a model where job resources will be 
greater than job demands, as it is the 
case in the current study, will con-
tribute to the prevention of CVD. In 
order to improve the ability for oper-
ation of a motor vehicle, timely diag-
nosis and treatment of CVD in profes-
sional drivers is required.
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It is necessary, by applying the model 
of integrated approach, to analyze the 
impact of work environment on the 
occurrence of risk factors for cardio-
vascular diseases and their impact on 
the safe operation of a motor vehicle, 
in order to propose preventive mea-
sures regarding diet, work conditions 
(working hours, breaks during driv-
ing), introduction of regular physical 
activity for timely prevention of risk 
factors for cardiovascular diseases. 
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Autukevičiūtė CR, Serge, A. 
Burnout, Job strain and road 
accidents in the field of public 
transportation: The case of city 
bus drivers. J Environ Occup Sci 
2017; (6): 1–7.

4. Bahara O, Özkan T, Lajunen T. 
Professional and non-profession-
al drivers’ stress reactions and 
risky driving. Transp Res Part F 
Traffic Psychol Behav 2010; 13: 
32–40.

5. Tse JLM, Flin R, Mearns K. Bus 
driver well-being review: 50 
Years of research. Transp. Part 
F Traffic Psychol Behav 2006; 9: 
89–114.

6. Hege A, Perko M, Johnson A, Yu 
CH,  Sönmez S, Apostolopoulos 
Y. Surveying the impact of work 
hours and schedules on com-

mercial motor vehicle driver 
sleep. Saf Health Work 2015; 6: 
104–113.

7. Useche S, Gómez V, Cendales B. 
Stress-related psychosocial fac-
tors at work, fatigue, and risky 
driving behavior in bus rapid 
transport (BRT) drivers. Accid 
Anal Prev 2017; 104: 106–114.

8. Santos J, Lu J. Occupational safe-
ty conditions of bus drivers in 
metro manila. Int J Occup Saf 
Ergon 2016; 22: 508–513. 

9. Jones W, Haslam R, Haslam C. 
Measuring job quality: A study 
with bus drivers. Appl Ergon 
2014; 45: 1641–1648.

10. Biggs H, Dingsdag D, Stenson N. 
Fatigue factors affecting metro-
politan bus drivers: A qualitative 
investigation. Work 2009; 32: 
5–10. 

11. Ragland DR, Winkleby MA, 
Schwalbe J, Holman BL, Morse 
L, Syme SL, Fisher JM. Preva-
lence of arterial hypertension in 
bus drivers. Int J Epidemiol 1987; 
16(2):208–214.

12. Jovanovic J, Batanjac J, Jovanovic 
M, Bulat P, Torbica N, Vesovic. 
Occupational profile and cardiac 
risks: mechanisms and implica-
tions for professional drivers. 
Int J Occup Med Environ Health 
1998; 11(2):145–152.

13. Shin SY, Lee CG, Song HS, Kim SH, 
Lee HS, Jung MS, Yoo SK. Cardio-
vascular disease risk of bus driv-
ers in a city of Korea. Ann Occup 
Environ Med 2013; 25(1):34 DOI 
10.1186/2052-4374-25-34.

14. Netterstrom B, Juel K. Impact of 
work-related and psychosocial 
factors on the development of 



15

ischemic heart disease among 
urban bus drivers in Denmark. 
Scand J Work Environ Health 
1988; 14(4):231–238 DOI 10.5271/
sjweh.1927.

15. Alperovitch-Najenson D, Santo 
Y, Masharawi Y, Katz-Leurer M, 
Ushvaev D, Kalichman L. Low 
back pain among professional 
bus drivers: ergonomic and oc-
cupational psychosocial risk fac-
tors. Israel Medicine Association 
Journal 2010; 12(1):26–31.

16. Bulduk EÖ, Bulduk S, Süren T, 
Oval F. Assessing exposure to 
risk factors for work-related 
musculoskeletal disorders using 
quick exposure check (QEC) in 
taxi drivers. International Jour-
nal of Industrial Ergonomics 
2014; 44(6):817–820 DOI 10.1016/j.
ergon.2014.10.002.

17. Koda S, Yasuda N, Sugihara Y, 
Ohara H, Udo H, Otani T, et al. 
Analyses of work-relatedness of 
health problems among truck 
drivers by questionnaire sur-
vey. Sangyo Eiseigaku Zasshi 
2000;42(1):6–16 DOI 10.1539/
sangyoeisei.kj00002552185.

18. Howard ME, Jackson ML, Ken-
nedy GA, Swann P, Barnes M, 
Pierce RJ. The interactive effects 
of extended wakefulness and 
low-dose alcohol on simulated 
driving and vigilance. Sleep. 
2007;30(10):1334-40.

19. Vakulin A, Baulk SD, Catcheside 
PG, Anderson R, van den Heuvel 
CJ, Banks S, McEvoy RD. Effects 
of moderate sleep deprivation 
and low-dose alcohol on driv-
ing simulator performance and 
perception in young men. Sleep. 
2007;30(10):1327-33

20. New standards and guidelines 
for drivers with obstructive sleep 
apnea syndrome. Report of the 
Obstructive Sleep Apnea Work-
ing Group. Brussels, 2013.

21. Mansur AP, Rocha MA, Leyton 
V, Takada JY, Avakian SD, Santos 
AJ, et al. Risk factors for cardio-
vascular disease, metabolic syn-
drome and sleepiness in truck 
drivers. Arquivos Brasileiros de 
Cardiologia 2015; 105(6):560–565 
DOI 10.5935/abc.20150132. 

22. National Academies of Sciences, 
Engineering, and Medicine. 2016. 
Commercial motor vehicle driv-
er fatigue, long-term health, and 
highway safety: research needs. 
Washington, D.C.: The National 
Academies Press.

23. Bigert C, Klerdal K, Hammar N, 
Hallqvist J, Gustavsson P. Time 
trends in the incidence of myo-
cardial infarction among pro-
fessional drivers in Stockholm 
1977-96. Occup Environ Med 
2004;61(12):987–91. 

24. Rosengren A, Anderson K, Wil-
helmsen L. Risk of coronary 
heart disease in middle-aged 
male bus and tram drivers com-
pared to men in other occupa-
tions: a prospective study. Int J 
Epidemiol. 1991;20(1):82–7. 

25. Tüchsen F, Bach E, Marmot 
M. Occupation and hospital-
ization with ischaemic heart 
diseases: a new nationwide 
surveillance system based on 
hospital admissions. Int J Epide-
miol. 1992;21(3):450–59. 

26. Apantaku-Onayemi F, Baldyga 
W, Amuwo S, Adefuye A, Mason 
T, Mitchell R, et al. Driving to 
better health: cancer and cardio-



16

vascular risk assessment among 
taxi cab operators in Chicago. J 
Health Care Poor Underserved. 
2012;23(2):768–80. 

27. Brucker N, Moro AM, Charão 
MF, Durgante J, Freitas F, Bai-
erle M, et al. Biomarkers of oc-
cupational exposure to air pollu-
tion, inflammation and oxidative 
damage in taxi drivers. Sci Total 
Environ. 2013;463-464:884–93. 

28. Platek AE, Szymanski FM, Filip-
iak KJ, Kotkowski M, Rys A, Semc-
zuk-Kaczmarek K, Adamkiewicz 
K. Prevalence of Hypertension 
in Professional Drivers (from the 
RACER-ABPM Study). Am J Car-
diol. 2017;120(10):1792-1796. doi: 
10.1016/j.amjcard.2017.07.086. .

29. Hentschel U, Bijleveld CC, 
Kiessling M, Hosemann A. 1993. 
Stress-related psychophysiologi-
cal reactions of truck drivers 
in relation to anxiety, defense, 
and situational factors. Ac-
cident Analysis & Prevention 
25(2):115–121 DOI 10.1016/0001-
4575(93)90050-7.

30. Shattell M, Apostolopoulos Y, 
Collins C, Sönmez S, Fehrenbach-
er C. 2012. Trucking organiza-
tion and mental health disorders 
of truck drivers. Issues in Mental 
Health Nursing 33(7):436–444 DOI 
10.3109/01612840.2012.665156.

31. Winkleby M A, Ragland D R, 
Fisher JM, Syme SL. Excess risk 
of sickness and disease in bus 
drivers: A review and synthesis 
of epidemiological studies. Int J 
Epidemiol 1988; 17, 255-261.

32. Hitosugi M G S, Okubo T, Toku-
dome S. Sudden illness while 
driving a vehicle – a retrospec-
tive analysis of commercial driv-

ers in Japan. Scand J Work Envi-
ron Health 2012; 38(1), 84-87.

33. Rulebook on the method of per-
forming medical examination 
of drivers of motor vehicles, the 
criteria regarding the staff and 
the equipment for performing 
medical examination, as well as 
the method and procedure for 
issuing a health certificate for 
psychophysical ability to operate 
a motor vehicle. Official Gazette 
of RNM No.139/2008

34. Cvetanov V  Stikova E, Karadz-
inska-Bislimovska J. Health con-
dition and work ability. Skopje: 
Health Center of Skopje. Insitu-
ton od occupational medicine; 
1989.

35. Guidelines for medical care in 
arterial hypertension. Cardiolo-
gy. Guidelines for the Practice of 
Evidence-Based Medicine. Min-
istry of Health. Last revised No-
vember 2015.Available at http://
zdravstvo.gov.mk/upatstva_up-
date/Accessed at 12.01.2022

36. Mancia G, Fagard R, et al. 2013 
ESH/ESC Guidelines for the 
management of arterial  hyper-
tension. European Heart Journal 
2013; 34: 2159–2219

37. World Health Organization 
(WHO). Guidelines for control-
ling and monitoring the tobbaco 
epidemic. Geneva: World Health 
Organization (WHO); 1998. 

38. United States Patent Applica-
tion Publication. Spectropho-
tometric blood glucose de-
termination apparatus and 
determination method thereof. 
United States Patent Application 
Publication; 2002 https://pat-
entimages.storage.googleapis.



17

com/44/e4/4e/5122d1d9a0243a/
US20020123677A1.pdf

39. United States Patent. Method 
for the simultaneous and direct 
determination of serum choles-
terol in high and low density li-
poproteins using infrared spec-
troscopy. United States Patent; 
2006. 

40. Gascón S, Martínez-Jarreta B, 
González-Andrade JF, Santed 
MA, Casalod Y, Rueda MA. Ag-
gression towards health care 
workers in Spain: a multi-facility 
study to evaluate the distribu-
tion of growing violence among 
professionals, health facilities 
and departments. Int J Occup 
Environ Health 2009;15(1):29-35.

41. National Highway Transpor-
tation Safety Administration. 
(2005b). Traffic safety facts, 
2004: Large trucks. http://www-
nrd.nhtsa.dot.gov/Pubs/

42. Tigha-Bouaziz N, Baaziz I, Nez-
zal A.  Impact of driving on blood 
pressure: Example of drivers of 
a large company of hydraulic 
works. Archives of Cardiovascu-
lar Diseases Supplements Else-
vier August 2019

43. Belkić, Karen, et al. Mechanisms 
of cardiac risk among profes-
sional drivers. Scand J Work En-
viron Health 1994;20(2): 73–86, 

44. Hirata RP, Sampaio LM, Leitão 
Filho FS, Braghiroli A, Balbi B, 
Romano S, et al. General char-
acteristics and risk factors of 
cardiovascular disease among 
interstate bus drivers. Scientific 
World Journal 2012; 2012:216702. 
doi: 10.1100/2012/216702. 

45. Izadi N, Malek M, Aminian O. 
et al.  Medical risk factors of 
diabetes mellitus among profes-
sional drivers. J Diabetes Metab 
Disord 2013; 12, 23   https://doi.
org/10.1186/2251-6581-12-23

46. Ronna BB, Thiese MS, Ott U, Ef-
fiong A, Murtaugh M, Kapellusch 
J, et al. The association between 
cardiovascular disease risk fac-
tors and motor vehicle crashes 
among professional truck driv-
ers. Journal of occupational and 
environmental medicine/Ameri-
can College of Occupational 
and Environmental Medicine. 
2016;58(8):828..

47. Schaufeli W B, & Taris T W 
(2014). A critical review of the 
job demands-resources model: 
Implications for improving work 
and health. In G. F. Bauer & O. 
Hämmig (Eds.), Bridging occupa-
tional, organizational and public 
health: A transdisciplinary ap-
proach (pp. 43–68). Springer Sci-
ence + Business Media. https://
doi.org/10.1007/978-94-007-5640-
3_4


