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Abstract
Objectives: The present study analyzes job stress in terms of education, age and the presence of cardiovascular and endo-
crine/metabolic diseases. Material and Methods: A total of 411 workers employed by three public organizations completed 
the Job Content Questionnaire to classify their jobs based on the job strain model. Data about health condition, educa-
tion and habits was obtained by the use of medical examinations and an interview. Results: The analysis of the completed 
Job Content Questionnaires indicates that workers with high education have significantly higher decision latitude (DL) 
than low-educated workers (one-way ANOVA, p < 0.0001). DL was also different between age groups (one-way ANOVA, 
p < 0.0001) – the highest DL values were observed in the oldest group, while the lowest DL mean was found in the young-
est group. Psychological job demands (PJD) and social support (SS) were not significantly different between educational 
and age groups. The frequency of job stress categories was significantly different between low and highly-educated workers 
(χ2 test, df = 3, p < 0.0001) and also between different age groups (χ2 test, df = 6, p < 0.0001). The majority of highly-edu-
cated men were exposed to “active” jobs (high PJD and high DL). Most frequently, men older than 45 years experienced 
jobs with high DL (“active“ and “low strain“), men aged 35 to 45 years were exposed to jobs with high PJD (“high strain” 
and “active”) while the majority of men younger than 35 years were exposed to jobs with low DL (“high strain” and “pas-
sive”). No association between cardiovascular and endocrine/metabolic disorders and different job stress categories was ob-
served. Conclusion: “High strain” and “passive” jobs were most frequently identified among low-educated and young men. 
Despite the absence of association between job stress and cardiovascular and endocrine/metabolic diseases, we recommend 
prevention of work stress, particularly in the case of low-educated workers and workers younger than 45 years exposed to 
unfavorable job stress categories.
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Serbia is a country in transition with a high unemployment 
rate. According to various commissioned studies carried 
out in Serbia, more than a half of all workers perceive 
their job as very stressful, that is, they experience stress 
daily at work. Unfortunately, no regular job stress moni-
toring exists in Serbia, and no instruments are used at the 
national level to enable regular monitoring of job stress in 
our country. 
In the presented study, Karasek’s Job Content Question-
naire with regard to education and age was applied to 
evaluate job stress placed on workers employed by three 
public organizations in Serbia. Furthermore, the associa-
tion between job stress and cardiovascular diseases and 
endocrine/metabolic disorders was assessed. 

MATERIAL AND METHODS

Study population
The presented study included 411 male workers aged 21 
to 66 years (average: 41.99; median: 40) employed by 
three public organizations where workers with the same 
education level have similar salaries. Education levels 
ranged from primary education to PhD degree. All par-
ticipants were full-time workers (40 h/week), none were 
shift workers. Furthermore, the study population was of 
uniform ethnic origin.
Group 1 (N = 242) consisted of airline mechanics, air-
line electricians, mechanical engineers and other aircraft 
maintenance workers employed at the military airport. 
Group 2 (N = 60) included electricians, mechanics, work-
ers in a control center placed in the manufacturing hall, 
technologists and mechanical engineers employed at the 
powerhouse. Group 3 (N = 109) comprised electricians, 
chemical technicians, mechanical engineers, electrical en-
gineers, chemical engineers and technologists employed 
at a military technical institute related to the defense in-
dustry. Group 3 included the majority of highly-educated 
workers. Regarding work environment, all participants 

INTRODUCTION

For several years now, chronic stress has been assessed 
in a wide range of applied and fundamental investiga-
tions. The majority of studies have analyzed the impact 
of chronic stress on health-related problems. As a result, 
it has been shown that chronic as well as acute stress may 
influence both innate and adoptive immunity and subse-
quently lead to the development of various diseases [1–6].
Job stress – an important entity of chronic stress, has also 
been analyzed as a possible cause of numerous disorders/
diseases. Thus, job stress has been assessed with regard to 
high blood pressure [7,8], coronary heart disease [9–16], 
various metabolic disorders [16–18], depression [19] and 
so on. However, published results concerning association 
between job stress and health-related problems are not 
consistent. While the majority of reports show association 
between job stress and the most frequent health-threa-
tening diseases in the modern world, others fail to confirm 
this association.
One of the leading and the most frequently-used theoreti-
cal models in job stress literature is the “job strain model”, 
developed by Karasek and Theorell [20,21]. This model 
was originally directed at two major risk dimensions of 
job stress: psychological job demands and job control. 
Subjects perceiving high job demands along with low job 
control are classified as “high strain” employees, an ex-
posure category which is expected to be at a higher risk 
of experiencing health-related problems. Later, “social 
support” was added to the model as a third dimension. 
Lack of social support in the workplace is related to the 
increase of adverse effects of high demands and low job 
control [10,22]. 
According to the literature, there is a lack of coherent job 
stress research in developing countries. Contrary to the 
previously identified and well-known occupational risks, 
such as chemical, biological and physical hazards, the na-
ture of job stress and psychosocial working conditions re-
mains largely unknown in these countries [23]. 
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laboratories or outdoors. Despite different hierarchi-
cal positions and working tasks, they spent their working 
hours in the same conditions as low-educated workers. 
More detailed characteristics of the study population are 
presented in Table 1.

Measurement of stress at work
Job stress was measured according to Karasek and The-
orell’s job strain model that operates with three scales: 
Psychological job demand – PJD (in terms of quantity of 
work, mental requirements and time constraints), deci-
sion latitude – DL (in terms of job-related decisions and 
the possibility of skills development) and social support 
in the workplace. The questionnaire was translated into 
Serbian and its accuracy was confirmed by back transla-
tion. From the full recommended Job Content Question-
naire version consisting of 49 items [24], 22 items were 
selected. PJD scale was based on five items while the 
DL and social support scales were composed of two sub-
scales. DL was calculated as the sum of skills discretion 
(six items) and decision authority (three items), while so-
cial support (SS) was the sum of coworker support (four 
items) and supervisor support (four items). Each item 
had four levels of response from “fully disagree“ to “fully 
agree“. The presented study included only the question-
naires with all values in each of the analyzed scales. 
The cross-classification of both PJD and DL scales accord-
ing to their median values in the working population pro-
duced a quadrant scheme with the following categories: 
“Low strain” (low PJD and high DL), “active” (high PJD 
and high DL), “passive” (low PJD and low DL) and “high 
strain” (high PJD and low DL). “Isostrain” was referred 
as a high strain combined with low support (social support 
score below the median).

Clinical examination
Clinical examinations took place at the Institute of Oc-
cupational Health, MMA and were performed by trained 

were exposed to chemical hazards and adverse effects 
of noise in their workplace. Given the demands and the 
nature of the work (such as controlling the working pro-
cess, performing and monitoring experiments, respecting 
all protection measures at work) highly educated workers 
often/always spent their working time in halls, hangars, 

Table 1. Characteristics of the study population

Variables Men
(N = 411)

Age (years) (%)
< 35 26
35–45 38
> 45 36

Education (%)
high 29
low 71

Current smoking (%) 45
Alcohol consumption (%) 70
Overweight (%) 51
Clinical characteristics (%)

cardiovascular disorders 26
endocrine/metabolic disorders* 46
obesity 22
total serum cholesterol-elevated 32
serum triglyceride-elevated 22
glucose-elevated 7

Job stress characteristics (M±SD)
psychological job demands 31.5±4.7
decision latitude 69.1±9.9
social support 22.4±4.0

Job strain (%)
low strain 19
active 29
passive 24
high strain (isostrain) 28 (15)

M – mean; SD – standard deviation.
* Metabolic disorders included obesity, elevated level of total serum 
cholesterol, triglyceride and glucose (each enumerated indicator sepa-
rately). Some patients had more than one indicator elevated.
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triglyceride and glucose (each indicator enumerated 
separately). Some patients had an abnormal value for 
only one indicator, but others had abnormal values for 
two or even three. Endocrine diseases included diabetes 
mellitus. 

Statistical analysis
The comparison of PJD, DL and SS values between 
groups was performed using the one-way ANOVA test. 
Distribution of job stress categories in different educa-
tion and age groups was analyzed by the use of the χ2 test 
as well as the relationship between job stress categories 
and various disorders. The level of statistical significance 
was set at 0.05.
Statistical analyses were performed using Statistica 8.0 
(Stat Soft. Inc, Tulsa, OK, USA).

RESULTS

Mean and standard deviations of scales constituting the 
job strain questionnaire 
No significant statistical difference of mean PJD values 
was found between the male workers of groups 1, 2 
and 3. The mean DL values of group 1 and group 2 were 
similar, while the mean DL of group 3 was significantly 
higher (one-way ANOVA, p < 0.0001). Furthermore, sta-
tistical analysis showed that mean SS values were similar 
in groups 1 and 3, while the value of group 2 was signifi-
cantly lower (one-way ANOVA, p < 0.0001).
No significant difference was found between highly-ed-
ucated workers and low-educated workers with regard 
to mean PJD and SS values. However, highly-educated 
workers demonstrated significantly higher mean DL 
values than the low-educated workers (one-way ANOVA, 
p < 0.0001). 
Further comparison between workers from different age 
groups (> 45, 35–45 and < 35 years) showed no signifi-
cant difference between mean PJD and mean SS values. 

nurses and medical doctors specializing in occupational 
health. 
Firstly, blood samples were taken and shipped to the Cen-
tral Laboratory, MMA for blood cell counts and determi-
nation of the serum levels of total cholesterol, triglyceride 
and glucose. Subsequently, the study participants were 
subjected to ECG, blood pressure measurement and com-
mon examinations by occupational health specialists. Data 
concerning education, smoking status, alcohol consump-
tion and the presence of chronic diseases was obtained 
by the use of an interview. If necessary, the patients were 
examined by other medical specialists. All laboratory and 
clinical procedures were performed in accordance with 
national regulations concerning conduction of periodic 
medical examinations in workers deployed to jobs with 
greater health risk.
After medical examinations, the patients were asked to 
complete the questionnaire. 
The participants with primary and high school educa-
tion were considered as “low educated”, while education 
level was considered “high” in the case of the participants 
with a college or university diploma, MSc or PhD de-
gree. The participants were divided according to age into 
three groups: younger than 35 years, 35 to 45 years and 
older than 45 years. Alcohol consumption was regarded 
as either periodical, every day up to two drinks or less 
than 20 alcoholic drinks per week, or often, more than 20 
alcoholic drinks per week. Teetotalers and workers who 
usually do not drink, except for special occasions (with no 
excessive drinking) were considered as not drinking al-
cohol. Smokers were defined as those who smoke one or 
more cigarettes per day. A body mass index, calculated as 
mass (kg) / height (m)2, between 25 and 29 was considered 
as overweight, and 30 or higher as obesity. 
In the presented study, cardiovascular diseases included 
hypertension (higher than 130/85 mmHg), myocardial 
infarction and arrhythmia. Metabolic disorders includ-
ed obesity, elevated level of total serum cholesterol, 
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to “high strain” jobs. On the contrary, the majority of low 
educated workers were exposed to “high strain” (35%) 
and “passive” (26%) jobs, while 16% of them were ex-
posed to “low strain” jobs. These findings were confirmed 
by analyses performed within the individual groups 1, 2 
and 3. The obtained results are summarized in Table 3.

Table 3. Job strain categories between the groups differing 
in age and education 

Variables
Job strain

(%)
high strain active job passive job low strain

Education
high 9 47 17 27
low 35 23 26 16
p < 0.0001

Age (years)
< 35 40 22 24 14
35–45 32 28 26 14
> 45 14 37 20 29
p < 0.0001

p – value according to χ2 test.

Job stress analyses in different age groups
For male workers, the frequency of job stress categories 
was significantly different between age groups (χ2 test, 
df = 6, p < 0.0001). The majority of workers older 
than 45 years were exposed to “active” jobs (37%) and 
“low strain” jobs (29%), while only 14% were exposed 
to “high strain” jobs. In the group of workers aged 35 
to 45 years, the majority were exposed to “high strain” 
jobs (32%), 28% to “active” and 26% to “passive” jobs. 
The majority of workers younger than 35 years were 
exposed to “high strain” jobs (40%) and “passive” jobs 
(24%), while only 14% were exposed to “low strain” jobs. 
However, these findings were not confirmed when indi-
vidual groups 1, 2 and 3 were analyzed. The obtained re-
sults are summarized in Table 3.

Analysis of mean DL values highlighted a significant 
difference between all age groups (one-way ANOVA, 
p < 0.0001): the highest DL value was observed in the 
oldest group, while the lowest DL mean was found in the 
youngest group. The obtained results are summarized in 
Table 2.

Table 2. Mean values and standard deviations of the Job 
Content Questionaire Scales in workers from different public 
organizations, educational and age groups

Variables
Job Content Questionaire Scales

PJD DL SS
Groups 

(M±SD)
group 1 31.84±4.47 66.36±8.62 22.09±4.10
group 2 31.90±3.79 69.43±10.9 16.37±6.56
group 3 30.68±5.54 75.01±9.49 23.05±3.90
p 0.08 < 0.0001 < 0.0001

Education 
(M±SD)
high 30.04±5.48 75.00±10.86 22.75±4.65
low 31.63±4.36 66.67±8.38 22.25±3.76
p 0.51 < 0.0001 0.26

Age (years) 
(M±SD)
< 35 32.20±4.33 65.04± 9.31 21.95±4.34
35–45 31.28±5.05 67.95± 8.15 22.58±3.95
> 45 31.09±5.29 73.33±10.53 22.59±3.91
p 0.18 < 0.0001 0.38

PJD – psychological job demands; DL – decision latitude; SS – social 
support.
p – value according to one-way ANOVA test.
Other abbreviations as in Table 1.

Job stress analyses in different education groups
The frequency of job stress categories was significantly 
different between male workers with high and low educa-
tion (χ2 test, df = 3, p < 0.0001). The majority of highly-
educated workers were exposed to “active” jobs (47%) 
and “low strain” jobs (27%), while only 9% were exposed 
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DISCUSSION

The presented study included 411 participants, who com-
pleted the Job Content Questionnaire in order to clas-
sify their jobs based on the job strain model. In addition, 
job stress was assessed with regard to education, age and 
health-related problems. 
At first, obtained PJD, DL and SS values were analyzed. 
Significantly higher DL values were found in highly-
educated and older workers, respectively. DL values were 
the highest in group 3, where the majority of workers had 
high education. The possible explanation for this finding 
is that the participants with high education and/or older 
workers, with greater work experience, usually hold better 
positions in the public organizations analyzed in this study. 
The analysis of PJD values did not show any significant 
differences between different educational and age groups, 
respectively. 
According to the Job Content Questionnaire, 19% of 
men included in the study were exposed to “low strain” 
jobs, 29% to “active” jobs, 24% to “passive” and 28% to 
“high strain” jobs (15% “isostrain”). Similar results have 
been reported elsewhere. For example, Bacquer et al. ana-
lyzed perceived job stress in middle-aged men and women 
working in 25 large industries or administrations across 
Belgium. In their study, 26% of workers were exposed 
to “low strain” jobs, 30% to “active” jobs, 27% to “pas-
sive”, 17% to “high strain” and 11% to “isostrain” jobs [9]. 
Also, according to Guimont et al., 19% of male work-
ers characterized their job as “low strain”, 28% as “ac-
tive”, 35% as “passive” and 18% as “high strain” job [7]. 
In the presented study, the frequencies of job stress cat-
egories were significantly different between low and high-
ly educated men. The majority of highly-educated men 
were exposed to an “active” job (high psychological job 
demands and high decision latitude). The possible expla-
nations for these findings are provided in the paragraph 
above, where DL values in workers with different levels of 
education are discussed. 

Job stress and clinical characteristics
In the analyzed population, 26% of male workers dis-
played some cardiovascular disorders. However, the 
frequencies of cardiovascular disorders were not sig-
nificantly different between workers exposed to diffe-
rent job stress categories (χ2 test). Furthermore, 46% 
of workers had some endocrine or/and metabolic dis-
orders, most of them related to fat metabolism. The 
frequencies of metabolic disorders were similar be-
tween different job stress categories (χ2 test). No sig-
nificant differences between job stress groups (χ2 test) 
were revealed by separate analyses of blood pressure, 
overweight, obesity, smoking or alcohol consumption, 
as well as serum levels of cholesterol, triglyceride and 
glucose. Despite the absence of statistical significance, 
it is notable that 34% of the participants from the “low 
strain” group were smokers, while 47% were from the 
“active” and 49% were from the “passive” and “high 
strain” groups. In the “isostrain” group, 56% of the 
participants were smokers. The obtained results are not 
demonstrated in any of the tables. 

“Isostrain” analysis
In the analyzed group, 61 participants characterized their 
job as “isostrain”: a “high strain” job combined with low 
social support. The analysis of men exposed to “isostrain” 
jobs showed that 91% of them were low educated. Fur-
thermore, 17% of workers were older than 45 years, 46% 
of them were 35 to 45 years old, while 37% were younger 
than 35 years. 
Analysis of clinical characteristics of “isostrain” male 
workers showed that 20% of them had cardiovascular 
disorders and 41% had endocrine or/and metabolic dis-
orders, most of which were related to fat metabolism. In 
addition, 56% of “isostrain” workers were smokers, 75% 
consumed alcohol (periodically or often), 51% were over-
weight and obesity was observed in 20% of them. The ob-
tained results are not shown in any of the tables.
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important risk factor for metabolic syndrome [32], par-
ticularly in shift workers [16,33,34]. However, our study 
did not confirm the presence of any association between 
incidence of metabolic/endocrine diseases and exposure 
to different categories of job stress. No statistically signifi-
cant differences between job stress groups were found by 
independent analyses with regard to blood pressure, over-
weight, obesity, smoking, alcohol consumption, or serum 
levels of cholesterol, triglyceride or glucose. Our results, 
obtained in a small group of women, showed that women 
experiencing “low strain” and “active” jobs more often 
had normal body weight (data not presented). The pos-
sible explanation for this finding is that stress may con-
tribute to changes in dietary behaviors in women exposed 
to “passive” and “high strain” jobs. The association be-
tween exposure to job stress and obesity was documented 
by Brunner et al. In their study, employees experiencing 
chronic job stress had approximately 50% higher chances 
of obesity compared with those without job stress, after 
taking into account socio-economic and behavioral pa-
rameters [11]. Association between job stress (or lower job 
control, higher job strain and higher effort-reward imba-
lance) and weight gain has also been reported by Block 
et al. and Kouvonen et al. [35,36].
In the presented study, 61/411 participants (15%) were ex-
posed to “high strain” jobs (high job demands and low job 
control) associated with lack of social support (“isostrain” 
group). According to the literature, this group is expected 
to be at higher risk of experiencing health-related prob-
lems. In our study, the “isostrain” group included mainly 
low-educated men (91%) and men younger than 45 years 
(83%). We can assume that the high proportions of smok-
ers (34/61), workers who consume alcohol (46/61) and 
workers with weight problems (31/61 overweight and 12/61 
obese) found in this group demonstrate the adverse ef-
fects of high job strain combined with low social support. 
In conclusion, the presented study indicates that low-
educated men as well as men younger than 45 years are 

The analysis of job stress categories in different age groups 
showed that men older than 45 years most often expe-
rienced jobs of high decision latitude (“active” and “low 
strain”). Men aged 35 to 45 years were most frequently 
exposed to jobs of high psychological demands (“high 
strain” and “active”), while the majority of men younger 
than 35 years were exposed to jobs of low decision latitude 
(“high strain” and “passive”). As stated above, in public 
organizations, more experienced workers are usually bet-
ter positioned and more involved in decision making. The 
highest psychological demands observed in the middle-
aged group of workers may be explained by their position 
at work. Their capabilities and results are most frequently 
under constant estimation, but their working enthusiasm 
is lower than it is in younger workers. 
The main research objective of this study was to perform 
an investigation of the relationship between job stress and 
health-related problems. The overview of published data 
indicated that majority of studies have analyzed the impact 
of job stress on the incidence of cardiovascular diseases 
and associated mortality. Many studies confirmed that job 
stress increased the risk of cardiovascular diseases [25–
29]. These studies highlight the adverse effects of low con-
trol at work, low social support, high job strain and also, 
job insecurity and effort-reward imbalance resulting in 
cardiovascular diseases. In our study, association between 
exposure to different job stress categories and incidence of 
cardiovascular diseases was not observed. The lack of any 
convincing association between exposure to job stress and 
incidence of cardiovascular diseases has previously been 
reported elsewhere [9,30,31]. For example, Eaker et al. 
report the absence of association between high job strain 
and coronary heart disease in either men or women. Con-
trary to the expectations, they found that women with “ac-
tive” jobs were at higher risk of coronary heart disease 
than women exposed to “high strain” jobs [31]. 
Taking into account metabolic/endocrine disorders, data 
from the literature indicates that job stress may be an 
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4.  Chen E, Fisher EB, Bacharier LB, Strunk RC. Socioeco-
nomic status, stress and immune markers in adolescents with 
asthma. Psychosom Med 2003;65(6):984–92.

5.  Glaser R, Sheridan J, Malarkey WB, MacCallum RC, 
Kiecolt-Glaser JK. Chronic stress modulates the immune re-
sponse to a pneumococcal pneumonia vaccine. Psychosom 
Med 2000;62(6):804–7.

6.  Nelson EL, Wenzel LB, Osann K, Dogan-Ates A, Chanta-
na N, Reina-Patton A, et al. Stress, immunity, and cervical 
cancer: Biobehavioral outcomes of a randomized clinical trial. 
Clin Cancer Res 2008;14(7):2111–8.

7.  Guimont C, Brisson C, Dagenais GR, Milot A, Vézina M, 
Mâsse B, et al. Effects of job strain on blood pressure: A pro-
spective study of male and female white-collar workers. 
Am J Public Health 2006;96(8):1436–43.

8.  Brown DE, James GD, Mills PS. Occupational dif-
ferences in job strain and physiological stress: Female 
nurses and school teachers in Hawaii. Psychosom 
Med 2006;68(4):524–30.

9.  De Bacquer D, Pelfrene E, Clays E, Mak R, Moreau M, 
de Smet P, et al. Perceived job stress and incidence of coronary 
events: 3-year follow-up of the one Belgian job stress project 
cohort. Am J Epidemiol 2005;161(5):434–41.

10.  Johnson JV, Hall EM. Job strain, work place social support, 
and cardiovascular disease: A cross-sectional study of a ran-
dom sample of the Swedish working population. Am J Public 
Health 1988;78(10):1336–42.

11.  Bugajska J, Widerszal-Bazyl M, Radkiewicz P, Pasierski T, 
Szulczyk GA, Zabek J, et al. Job strain and early atheroscle-
rotic changes in healthy employees. Int Arch Occup Environ 
Health 2008;81(8):1037–43.

12.  Bugajska J, Michalak M, Jedryka-Goral A, Sagan A, Konar-
ska M. Coronary heart disease risk factors and cardiovascular 
risk in blue- and white-collar workers. Int J Occup Saf Ergon 
(JOSE) 2009;15(1):35–43.

13.  Netterstorm B, Kristensen TS, Jensen G, Schnor P. Is the 
demand-control model still a useful tool to assess work-
related psychosocial risk for ischemic heart disease? Results 

more often exposed to unfavorable job categories (“high 
strain” and “passive” jobs). However, no clear association 
between job stress and cardiovascular diseases, or meta-
bolic/endocrine diseases has been found. To the best of 
our knowledge, this is the first study that has assessed job 
stress in workers employed by public organizations in our 
country. The limitation of this study is the small number 
of participants. However, the study population is very ho-
mogenous – all the participants are of the same ethnicity, 
work in public organizations, are exposed to chemical haz-
ards and adverse effects of noise in their workplace and 
they attend annual medical examinations in one medical 
institution. 
Despite the absence of a clear association between job 
stress and health-related problems, we recommend pre-
vention of work stress, particularly in young, low-educated 
workers, where unfavorable job stress categories were 
most frequently found. 
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