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Background: The purpose of this study was to investigate which psychosocial risk factors show the strongest

association with occurrence of myocardial infarction (MI) in the population of Belgrade in peacetime, after the big

political changes in Serbia.

Methods: A case-control study was conducted involving 154 consecutive newly diagnosed patients with MI, and

308 controls matched by gender, age, and place of residence.

Results: According to conditional logistic regression analysis, after adjustment for conventional coronary risk

factors, the odds ratios (95% confidence intervals) for work-related stressful events, financial stress, deaths and

diseases, and general stress were 3.78 (1.83-7.81), 3.80 (1.96-7.38), 1.69 (1.03-2.78), and 3.54 (2.01-6.22),

respectively. Among individual stressful life events, the following were independently related to MI: death of a

close family member, 2.21 (1.01-4.84); death of a close friend, 42.20 (3.70-481.29); major financial problems, 8.94

(1.83-43.63); minor financial problems, 4.74 (2.02-11.14); changes in working hours, 4.99 (1.64-15.22); and changes

in working conditions, 30.94 (5.43-176.31).

Conclusions: During this political transition period , stress at work, financial stress, and stress in general as they

impacted the population of Belgrade, Serbia were strongly associated with occurence of MI.
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INTRODUCTION

There is growing evidence from many epidemiologi-

cal and clinical studies that psychosocial factors contrib-

ute independently to the risk of coronary heart diseases

(CHD) even after statistical control for the effects of

classic cardiovascular risk factors.
1,2

Chronic psycho-

social stressors, such as stress at work and in family life,

lack of social support, negative emotions, including de-

pression and hostility, the burden of family care-giving,

and low socioeconomic status have been shown to be

independent factors predictive of CHD.
3

Psychosocial

risk factors do not occur in isolation from one another;

they show a tendency to cluster in the same individuals

and groups, such as those with low socioeconomic sta-

tus.
4

Stress may affect CHD directly through neuro-

endocrine and platelet activation, or indirectly through

higher frequency of adverse health behaviors such as

smoking, poor diet, and sedentary lifestyle, which in-

crease the risk of CHD.
5

Acute psychological stress also is associated with in-

creased risk for CHD, and it has been reported that in-

tense grief in the days after death of a significant person

may trigger the onset of myocardial infarction (MI).
6

The

pathophysiological mechanism of acute emotional stress

remains unclear, but it is assumed to be related to
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hemodynamic stress in the coronary arteries and rup-

ture of an atherosclerotic plaque, with consequent

thrombosis.
7

Cardiovascular diseases (CVDs) are the leading cause

of death in the Serbian population, and in 2010 they ac-

counted for 54.7% of all causes of death.
8

In addition,

during the past two decades, Serbia has experienced

significant political and economic changes which may

have affected the health of the population and the

occurence of CVDs.

The role of psychosocial risk factors in occurence of

MI in the Serbian population was investigated in an ear-

lier study,
9

but that study covered the period 1998-

2000, when Serbia was being bombarded by NATO

forces (1999), and when the country faced the political

and economic problems conected with the civil war in

the early 1990s. That study found that patients who re-

ported that a son or other family member had been mo-

bilized in the military before the onset of illness had 138

times the risk of acute myocardial infarction (AMI), and

patients who had been mobilized themselves had 84

times the risk.
9

Another Serbian study investigated mortality trends

from MI in the population of Belgrade from 1990-2010.

That study found an increase in mortality from MI in

both genders until the mid-1990s, and then a significant

decrease in the subsequent period.
10

Despite that, CVDs,

including cerebrovascular and ischemic heart diseases,

are still the leading cause of death in the country. After

events such as the civil war, NATO bombardment, and

hyperinflation, people were faced with other kinds of

stressful life events.

Therefore, the aim of this study was to investigate

which possible psychosocial risk factor shows the stron-

gest association with the occurence of MI in the Bel-

grade population in peacetime, after termination of big

political changes in Serbia. The hypothesis was that

these factors were similar to those seen in other popula-

tions, and that work-related stressful events and finan-

cial problems would be the most important.

MATERIALS AND METHODS

A case-control study was conducted from January

2006 to October 2009, involving 154 consecutive pa-

tients newly diagnosed with MI and hospitalized in the

coronary care unit at the Clinic of Cardiovascular Dis-

eases, Belgrade. Diagnoses were made by cardiologists

and involved typical chest pain symptoms plus either el-

evations in cardiac enzyme concentrations or diagnostic

changes as measured by an electrocardiogram according

to criteria of the World Health Organization (WHO).
11

Cases were excluded from the study if they had a per-

sonal history of MI or a chronic illness that could affect

risk factors for CVD (malignant tumors, systemic connec-

tive tissue diseases) or were physically or mentally un-

able to answer questions. For each patient, two controls

were selected from among those treated during the

same period for rheumatic and gastrointestinal diseases

and light injuries at either the Institute of Rheumato-

logy, the Institute of Gastroenterology, or the Clinic of

Orthopedics in Belgrade. The first two patients who met

matching criteria were chosen as controls. Cases and

controls were individually matched by gender, age (� 2

years), and place of residence. Although no major differ-

ences have been seen between the genders in event ex-

posure, women have a broadly higher risk for most or all

categories of stressful life events and are at greater risk

for a subset of events.
12

Two physicians used a questionnaire to interview

patients face-to-face during the first five days after their

diagnosis with disease. We used a standard question-

naire for life events.
13,14

Cases and controls were inter-

viewed about stressful life events during the previous 12

months. They were asked whether they experienced any

of the listed life events as stressful (“have you, during 12

month before the present disease, experienced any of

the following life events as stressful?”). Interviewers

were instructed to ask the questions strictly as they

were written and to record the months when stressful

life events occured.

Stressful life events were analysed in two ways: as

individual life events and, because the majority of

stressful events were rare, as grouped life events. Ques-

tions regarding education were excluded from analysis

because our study sample consisted of middle-aged and

elderly participants, none of whom reported stressful

life events regarding education. In addition, only two

participants reported criminality problems and we did

not code them as a separate category but they were in-

cluded it in the general stress category. Work stress and
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financial stress are very common in the Serbian popula-

tion, and each was coded as a separate category. Be-

cause family relationships are very strong in the Serbian

population family, social and marital stress were coded

as family stress, as were pregnancy, childbirth, migra-

tion, and cohabitation. Death and diseases were sepa-

rated into a distinct category because we consider them

to be extreme negative stressors (child’s death, spouse’s

death, death of close family member, death of close

friend, hospitalization of a family member because of

serious illnes, serious disease od participant). Coders

were blind to case vs. control status.

Beside stressful life events, patients were inter-

viewed about the presence of classical cardiovascular

risk factors, such as current smoking, drinking alcohol,

sedentary occupational physical activity, obesity, hyper-

tension, diabetes, hyperlipidemia, and family history of

cadiovascular disease.

Degree of obesity was estimated based on body

mass index (BMI) and waist to hip ratio (WHR). Accord-

ing to WHO classifications, subjects with BMI � 30.00

were obese.
15

Data on participants’ personal histories

were obtained from medical documentation. Current

smokers were defined as those who had smoked at least

one cigarette per day during the previous 12 months.

Subjects who had a sedentary job or were unemployed

were classified as group with sedentary occupational

physical activity. A sedentary job was defined as one

that involved sitting, with walking and standing for two

hours or less out of an eight-hour day and lifting of no

more than 5 kg.

Laboratory data were obtained from medical re-

cords. Hyperlipidemia was identified if a subject was on

hypolipidemic medication or had a serum total choles-

terol level of 5.2 mmol/L or greater. During the study pe-

riod, in Belgrade, every patient hospitalized, regardless

of department, had blood tests and cholesterol levels

taken routinely. All institutions where research was con-

ducted are teaching units of the Clinical Centre of Serbia

and have the same methods for laboratory testing. Hy-

pertension and diabetes mellitus were identified if sub-

jects were undergoing treatment for these diseases, not

by testing upon admission or during hospitalization. The

Ethics Committee of the University of Belgrade Medical

Faculty approved the study, and oral informed consent

was obtained from all participants before participating

in the study.

Continuous variables were described as means �

standard deviation (SD), and categorical variables were

presented by counts and percentages. In data analysis,

Cox proportional hazard regression model was used for

unadjusted and multivariable analysis. All variables sig-

nificantly associated with MI by unadjusted analysis at a

level of p � 0.10 were included in multivariable analysis.

Conditional logistic regression models were used to esti-

mate the odds ratios (ORs) and to test for trend. The

two-sample t test was used to compare the average

numbers of stressful events between cases and control

groups. All p-values are based on two-tailed tests, and p

< 0.05 was considered as significant. Statistical analysis

was performed using SPSS software version 15.0 (SPSS,

Inc., Chicago, Illinois, USA).

RESULTS

Table 1 shows the characteristics of MI cases and

controls. Cases and controls were matched by age and

gender. Education, marital status, and WHR did not dif-

fer significantly between the two groups. Presence of di-

abetes, hypertension, and hyperlipidemia in personal

history and cardiovascular disease in family history were

significantly higher in cases than in controls. Smoking,

alcohol consumption, BMI, and sedentary occupational

physical activity also were significantly more frequent in

cases than in controls.

Table 2 shows the ORs of primary, nonfatal MI in re-

lation to psychosocial stress after adjustments for tradi-

tional coronary risk factors. Compared to controls, cases

more frequently reported general stress, stress at work,

financial problems, and deaths and diseases during the

past 12 months. Cases reported work-related stressful

events at a rate almost three times higher than did con-

trols (24% vs. 7%, respectively), and cases reported fi-

nancial stress at four times the rate of controls (29% vs.

7%, respectively). Family-related stressful events did not

differ significantly between the two groups.

As Table 3 shows, when stressful life events were

analyzed separately, according to multivariate condi-

tional logistic regression analysis, MI was significantly

associated with the death of a close family member,

death of close friend, major and minor financial prob-
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lems, change of working hours (prolonged working-

hours or change in working-hours schedule), and change

in working conditions (new boss, new department, reor-

ganisation of work activities).

The risk of MI increased with the number of stress-

ful life events (p for trend < 0.001) and was highest in

those who had four or more events (OR = 6.2). The aver-

age number of stressful life events was significantly

greater in patients than in controls (1.29 vs. 0.68, t-test

= 6.56, p < 0.001) (Table 4).

DISCUSSION

In the population of Belgrade during peacetime,

stressful life events associated with the occurence of MI

were similar to those events seen in other populations.

Because of problems related to the post-civil war transi-
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Table 1. Characteristics of myocardial infarction cases and controls

Characteristics
Cases (n = 154)

mean � SD or no. (%)

Controls (n = 308)

mean � SD or no. (%)
p value*

Age (years) 57.5 � 10.9 57.7 � 11.0 matched

Gender (women) 38 (24.7) 076 (24.7) matched

Education > 12 years 54 (35.1) 092 (29.9) 0.270

Occupation 0.960

Farmers 5 (3.2) 05 (1.6)

Mannual workers 46 (29.9) 096 (31.2)

Lower administrators and professionals 29 (18.8) 068 (22.1)

Higher administrators and professionals 69 (44.8) 124 (40.3)

Unemployed 5 (3.2) 15 (4.9)

Marital status (married) 119 (77.3)0 244 (79.2) 0.600

Current smoking habit 91 (59.1) 105 (34.1) < 0.001 <

Current alcohol drinking 74 (48.0) 107 (34.7) 0.005

Sedentary occupational physical activity 76 (49.3) 112 (36.4) 0.007

Leisure time activity 70 (45.5) 144 (46.8) 0.800

BMI � 30 kg/m
2

43 (27.9) 054 (17.5) 0.008

WHR 0.94 � 0.08 0.93 � 0.07 0.510

Hyperlipidemia 60 (39.0) 060 (19.5) < 0.001 <

Hypertension 85 (55.2) 107 (34.7) < 0.001 <

Diabetes 29 (18.8) 26 (8.4) 0.002

Family history of cardiovascular disease 99 (64.3) 160 (51.9) 0.010

BMI, body mass index; SD, standard deviation; WHR, waist to hip ratio.

* According to unadjusted logistic regression analysis.

Table 2. Psychosocial stress in myocardial infarction cases and controls according to multivariable conditional logistic regression

analysis

Groups of stressful events
Cases (n = 154)

no. (%)

Controls (n = 308)

no. (%)
Adjusted OR* (95%CI) p value

#

Deaths and diseases 55 (35.7) 70 (22.7) 1.69 (1.03-2.78) < 0.040

Family related stressful events 18 (11.7) 50 (16.2) 0.77 (0.40-1.48) < 0.430

Work related stressful events 37 (24.0) 28 (9.1) 3.78 (1.83-7.81) < 0.001

Financial problems 45 (29.2) 22 (7.1) 3.80 (1.96-7.38) < 0.001

General stress 120 (77.9)0 161 (52.3) 3.54 (2.01-6.22) < 0.001

OR, odds ratio; 95% CI, 95% confidence interval.

* ORs were adjusted for current smoking, alcohol drinking, sedentary occupational physical activity, BMI, hypertension, diabetes,

hyperlipidemia, and family history of cadiovascular disease.
#

According to multivariable conditional regression analysis.



tion, stress at work and financial problems were found

to be most strongly associated with MI. Cases also re-

ported deaths and/or diseases more frequently than did

controls in the year preceding the MI.

Many studies have investigated the relationship be-

tween CVDs and adverse working conditions (physical

workload, noise, long working hours, shift work) and

social job characteristics (occupational position).
16-19

Stress at work has been associated with an increased

risk of CHD,
16,17

but this relationship has not been found

in all studies.
18

According to the meta-analyses of seven

cohort studies, the risk of coronary artery diseases was

highest among participants who reported job stress and

unhealthy lifestyles.
20

The INTERHEART study found a

positive correlation between stress at work and MI.
21

According to a Danish cohort study, high psychological

demands at work were found to be a risk factor for

CHD.
22

A Japanese study reported that MI patients

worked significantly longer hours per week prior to their

disease in comparison to healthy workers.
23

According

to this study, AMI patients who reported acute stressful

events at work during the month prior to AMI were 6.88

times more likely to believe that job stress/overwork

caused their AMI after controlling for working hours per

week and age. Persons with longer working hours were

more likely to be exposed to high job demands and to

have less time for recreational leisure time activities.
24

However, a group of experts in Australia, after reviewing

the evidence relating to major psychosocial risk factors,

concluded that there was no strong, consistent evidence

for a causal association between work-related stressors

(job control, demands, and strain) and CHD.
18

In our

study, a change in working hours (actually prolonged-

working hours and modification of working-hours sched-

ule) and a change in working conditions (new boss, new

department, reorganisation of work activities) had the

largest impact on the occurrence of MI.

In Serbia, many companies, govermment and ad-

ministrative bodies now have Western working hours,

from 9 AM to 5 PM, instead of the previous working

hours of from 7 or 8 AM to 3 or 4 PM.
25

In addition,

working after regular hours is commonplace. A process

of Westernization was initiated in the 1990s, which now

has resulted in changes to the work environment and

work schedules, higher job demands, and changes in the

relationships between workers and their superiors.

Financial stress also has been associated with risk of

MI. In a study by Shah et al.,
26

financial stress was

shown to affect long-term outcomes after the onset of

MI, such as general and disease-specific health status,

hospital readmission, and all-cause mortality. According

to the INTERHEART study, severe financial stress was

more frequent in cases than in controls, with a popula-

tion-attributable risk of 11%.
21

In addition, major and
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Table 3. Individual stressful life events as risk factors for myocardial infarction according to multivariable conditional logistic

regression analysis

Individual stressful events
Cases (n = 154)

no. (%)

Controls (n = 308)

no. (%)
Adjusted OR* (95% CI) p value

#

Death of close family member 26 (16.9) 30 (9.7) 2.21 (1.01-4.84) 0.050

Death of close friend 12 (7.8)0 01 (0.3) 042.20 (3.70-481.29) 0.003

Major financial problems 16 (10.4) 04 (1.3) 08.94 (1.83-43.63) 0.007

Minor financial problems 30 (19.5) 17 (5.5) 04.74 (2.02-11.14) < 0.001 <

Change of working-hours
†

16 (10.4) 08 (2.6) 04.99 (1.64-15.22) 0.005

Change of working conditions
‡

12 (7.8)0 03 (1.9) 030.94 (5.43-176.31) < 0.001 <

OR, odds ratio; 95% CI, 95% confidence interval.

* ORs were adjusted for current smoking, alcohol drinking, sedentary occupational physical activity, BMI, hypertension, diabetes,

hyperlipidemia, and family history of cardiovascular disease.
#

According to multivariable conditional regression analysis.
†

Prolonged working-hours and change in working-hours schedule.
‡

New boss, new department, reorganisation of work activities.

Table 4. Number of individual stressful life events in patients

and controls

Stressful

event

Cases (n = 154)

no. (%)

Controls (n = 308)

no. (%)
OR (95%CI)

0 34 (22.1) 147 (47.7) 1

1 71 (46.1) 122 (39.6) 1.30 (0.88-1.93)0

2-3 43 (27.9) 037 (12.0) 2.84 (1.74-4.64)0

4 or more 6 (3.9) 02 (0.7) 6.20 (1.24-31.10)

OR, odds ratio; 95% CI, 95% confidence interval.



minor financial problems were associated with occur-

rence of MI, independently of other variables. In the

present study, both major and minor financial problems

were significantly related to MI, independent of other

risk factors.

Besides stress at work and financial problems, the

present study found that deaths and/or diseases of any-

one close or associated with the subjects to be associ-

ated with MI. Grief over the death of a significant per-

son has been associated with an acutely increased risk

of MI in the days after such an event occurs, the great-

est being in the first 24 hours and progressively declin-

ing over time.
6

In addition, increased risk of AMI has

been reported in parents who lost a child, but only after

six years of follow-up.
27

There is evidence that grief is

associated with a proinflammatory state. Cankaya et

al.
28

found that women with a history of sudden, unex-

pected loss of a friend or loved one had higher levels of

the proinflammatory cytokine IL-6 and lower levels of

anti-inflammatory IGF-1 compared with those who did

not report such events. This proinflammatory state is

considered related to the instability of atherosclerotic

plaque and subsequent MI. In the present study, risk for

MI was increased in those who had lost a close family

member or close friend. Apparently, it seems that death

of a close friend has an even higher risk occurrence of

MI than death of a close family member. When we ana-

lyzed deaths of close family members, most participants

in both groups reported the death of a parent. Our

study focused on an adult population, one in which the

death of parents is a typical life course transition.
29

In

contrast, the death of a close friend reminds subjects of

their own mortality, and when that death comes earlier

than expected in the lifecycle, it is an even more pro-

found shock.
30

From 2003-2012, Serbia experienced a

2.4% increase in overall mortality due to higher mortal-

ity from non-communicable diseases.
31

The highest

mortality increase was associated with malignant dis-

eases (17.2%), diabetes (17.1%), and obstructive lung

diseases (15.0%). Compared to all European sub-re-

gions, Serbia had a major increase of premature mortal-

ity from neoplasms and diabetes mellitus.
32

Stress at home, including major intra-family con-

flicts, divorce, and violence, also can be associated with

occurrence of MI.
21,33

However, in the present study,

family-related stressful events did not show a significant

correlation with occurrence of MI. One reason may be

that we did not separate possitive events, such as child-

birth and weddings, from negative events, such as di-

vorce, and stress caused by deaths and diseases which

are also related to stress at home.

The risk of acute MI was correlated with the num-

ber of stressful life events that subjects had experi-

enced. In the present study, the average number of

stressful life events was higher in cases than in controls,

suggesting the significance of stress duration. Some in-

vestigators have analyzed the effect of accumulated

stressful life events on the development of MI but have

not found an association.
34,35

The present study had several limitations, including

the possibility that recall bias was present. Data were

collected retrospectively, so the quality of this informa-

tion was determined to a large extent by the patients’

abilities to recall past exposures accurately. A substan-

tial duration of time may be involved between the oc-

currence of an event and its recall, and when that pe-

riod is long, reliability for total scores and individual

events drops precipitously.
36

Studies have shown that

many more events are reported longitudinally than ret-

rospectively. Raphael et al. investigated the occurrence

of life events by conducting 10 monthly interviews, us-

ing an event category checklist, with persons with tem-

poromandibular pain disorder.
37

Participants reported

retrospectively and in detail about life events over the

previous month, and only one-quarter of the event cate-

gories appeared in both monthly interviews and in ret-

rospective reports for the same period.

A greater limitation might be that recall of past

events differed between cases and controls. Reporting

bias might affect the study, as life-threatening events in-

fluence responses. Collecting data from MI patients dur-

ing the first five days after diagnosis might affect re-

sponses due to their emotional state in these life threat-

ening situations. However, even though responses to

life-threatening events may be negative psychological

reactions, such as fear, anxiety, depression, and post-

traumatic stress disorder, they also may result in posi-

tive changes, reflecting resilience or post-traumatic

growth and which can contribute to well-being and ad-

aptation to illness.
38

People are inclined to relate occurrence of disease

to stressful events, especially if it is generally accepted
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that stress could be related to the disease. At the same

time, there is no possibile way to check with veracity an

individual’s personal reaction to some events. In addi-

tion, there is the possibility that CVD might cause stress-

ful life events in several ways; for example, underlying

CVD in the months before MI could cause financial prob-

lems because of decreased capacity to work, or patients

may feel depressed because CVD forced them to give up

activities they enjoy.
39

Psychopathological response to

the disease is highly variable and depends on personal

characteristics and the patient’s psychosocial environ-

ment. Additionally, we did not collect data on depres-

sion, which could be associated with MI and which

could have led subjects to cite more critical life events.

Another potential limitation is that patients in the

control group were not from the general population. In-

stead, they were selected from other clinics, including

rheumatology, gastroenterology, and orthopedics. They

also may have had specific diseases and psychosocial

stresses (probably related to their diseases). Although a

population-based control group would have been a

better solution, a hospital-based control group is easier

to recruit and derives from the same population as the

MI patients. In addition, selecting patients from clinics

can eliminate the effect of stress due to hospital admis-

sion, because this stress will be present in both groups.
40

Another potential limitation is that our case-control

study was matched in age, gender, and place of resi-

dence, but not for other risk factors such as diabetes

mellitus, hypertension, and hypercholesterolemia where

a propensity-score match could solve this problem.

There has been increasing interest in methods based on

propensity score in order to reduce or eliminate the ef-

fects of confounding factors when using observational

data. In our study, we used multivariate conditional lo-

gistic regression to control for the effects of confound-

ing factors.
41

In a matched case-control study investigat-

ing risk factors of congenital hypothyroidism, Rezaeian

et al. used and compared two statistical models, a multi-

ple conditional logistic regression model and propensity

score analyses, to control for confounding factors and to

obtain the net effects of each variable.
42

The overall sta-

tistical power of the two methods was nearly the same,

and the results of both methods were nearly similar,

with no statistically significant difference. Given this ob-

servation, we suspect that using propensity-score analy-

sis would not have changed the results of our study sig-

nificantly.

Lastly, the precision of OR estimates was low (broad

confidence limits, especially for individual stressful life

events, particularly for the death of a close friend and

change of working conditions), indicating the need for a

study with a larger number of participants. In addition,

reliability and validity of the Paykel Stressful Life Event

questionnaire were not tested in the Serbian popula-

tion.

CONCLUSIONS

In peacetime in Serbia, after the country has com-

pleted a transition through substantial political changes,

stress at work, financial stress, and stress in general are

strongly associated with occurence of MI.
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