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Introduction. It is a well known fact that smoking is a risk factor for myocar-
dial infarction in the general male population, though the effect of smoking
among different occupational categories and a possible correlation with low
job control have not yet been determined. The objective of our study was to
investigate relations between occupational position, myocardial infarction and
possible risk factors, with an emphasis on the effect of smoking and low job
control among Kaunas men aged 25–64 years.

Subjects and methods. We performed an epidemiological case-control stu-
dy in 2001–2002. The cases (n = 203) were first non-fatal myocardial infarc-
tion (ICD-I21), controls (n = 287) were without signs of ischemic heart dise-
ase, randomly selected from the study base. We used a standardized question-
naire for both groups, which included the information on psychosocial, biolo-
gical and physiological risk factors. We used a short Swedish version of the
Karasek’s demand-control questionnaire and the International Standard Clas-
sification of Occupations. SPSS 10.0 for Windows was used in the statistical
analysis.

Results. Legislators, senior officials and managers (1st occupational catego-
ry) and machine operators and assemblers (8th occupational category) were
found at increased myocardial infarction risk. Smoking increased the risk of
myocardial infarction 3-fold in all occupational categories. Low job control in
part mediated the effect of smoking in occupational categories.

Conclusions. The preventive programs directed towards increasing job con-
trol at the workplace and smoking cessation would benefit in reducing the
incidence of myocardial infarction in the working population.

Key words: smoking, myocardial infarction, case-control study, low job control,
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INTRODUCTION

Despite the fact that the epidemiological evidence
linking cigarette smoking with cardiovascular disea-
se is overwhelming, the differences in smoking ha-
bits and their role in first myocardial infarction risk
among various male occupational categories have not
yet been elucidated. Smoking increases the risk of
myocardial infarction among men 2–3-fold (1). The
relationship between smoking and myocardial infarc-
tion results from multiple mechanisms that interact
to contribute to atherosclerosis, vascular injury,

thrombosis, and vascular dysfunction (2). Free radi-
cal components of cigarette smoke have been shown
to cause damage in model systems (3).

Coronary heart disease morbidity rates show a
marked social patterning in industrialized countries,
with high rates in workers and self-employed non-
professionals and low rates in professionals (4). Epi-
demiological studies have confirmed the fact that
changes in the classical risk factors (smoking, arte-
rial hypertension and hypercholesterolaemia / obesi-
ty) seem to partly explain the social variations in
population trends in coronary heart disease (5). The
differences between educational groups in prevalen-
ce of smoking increased in Denmark, and this ac-
counted for widening of the existing social differen-
ce in the cardiovascular risk (6). In England higher
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employment grades were advantaged with regard to
most risk factors (7). Overall inverse associations
with educational class were found for prevalence of
cigarette smokers in a northern Italian population
(8). Despite this, a different picture in trends of
the association of education and cardiovascular risk
factors was found in a Chinese urban population,
indicating that smoking decreased in the least edu-
cated men and increased in those with college level
(9).

Recent studies confirmed that psychosocial work
characteristics in terms of low job control contribu-
te to social variations in myocardial infarction risk.
The Whitehall II study on British civil servants show-
ed that low job control is involved in the process
that links socioeconomic status with coronary heart
disease (10). The Stockholm heart epidemiology pro-
gram (SHEEP) concluded that low job control might
as a causal link explain about 30% of the socioeco-
nomic differences in the risk of myocardial infarc-
tion (11). In transition countries, the only study on
the psychosocial factors at work and myocardial in-
farction risk has been performed in Czech Repub-
lic, indicating the effect of low control in the edu-
cational gradient (12).

Our previous report revealed the occupational
differences in myocardial infarction risk and the ef-
fect of low job control in various occupational ca-
tegories. Low job control, measured with the aid of
a short Swedish version of the Karasek’s demand-
control questionnaire, did not fully explain occupa-
tional differences in myocardial infarction risk among
25–64-year old Kaunas men (13). There is some
evidence to show that a low job control and smok-
ing could be connected and together enhance the
risk of myocardial infarction. Employees with low
job control smoke more often (14). An intervention
study has demonstrated that increase in job control
over 3 years was associated with a decrease in ciga-
rette smoking (15), thus indicating that smoking and
job control are connected in a psychological path-
way.

We investigated the relations between occupatio-
nal position, myocardial infarction, and possible risk
factors, with an emphasis on the effect of smoking
and low job control among Kaunas men aged 25–
64 years.

SUBJECTS AND METHODS

We performed an epidemiological case-control study
to assess the associations between risk factors and
first myocardial infarction in Kaunas men aged 25–
64 years. The study was conducted in 2001–2002 with
the participation of all Kaunas hospitals. The cases
were consecutive patients with first myocardial infarc-

tion diagnosed on the basis of MONICA Protocol.
Controls were randomly selected from the study base
without history of ischemic heart disease and severe
chest pain. Totally 203 cases and 287 controls were
included into the study. They were interviewed ac-
cording to a standardized questionnaire including
information on demographics, socioeconomic status,
behavioral and physiological risk factors. Smoking
(non-smokers, current smokers, ex-smokers) was used
as indicator of health behaviors. Subjects who smoked
when included into the study or had stopped smoking
within two years before inclusion were classified as
current smokers. Body mass index (categorized ac-
cording to WHO 1985 recommendations as “normal”
(20.1–25.0 kg/m2), “increased” (25.1–30.0 kg/m2) and
“obesity” (> 30.0 kg/m2) and blood pressure (exceed-
ing 140/90 mmHg and/or treatment for hypertension)
were used as indicators of physiological activity. Psy-
chosocial work characteristics were based on a short
Swedish version of Karasek’s occupational strain ques-
tionnaire. The model measures two dimensions of the
working environment: firstly, psychological job de-
mands, and secondly, job control that describes the
employee’s ability to use skill or authority to address
the demands. Occupation was coded using the Inter-
national Standard Classification of Occupations (Genè-
ve, 1991) and classified into 10 occupational catego-
ries. Adjustment for socioeconomic status has been
performed when comparing the 1st, 2nd, 3rd occu-
pational categories with the rest of the white-collar
occupations and 7th, 8th occupational categories with
the rest of blue-collar occupations.

Statistical Package for Social Sciences (SPSS)
software was used for the statistical analysis. For
continuous variables, medians and interquartile ran-
ges were calculated and categorical transformation
was performed. The median score for job demands
was 11, for job control 14. For categorical variables,
odds ratios (OR) with their 95% CI were calcu-
lated. Logistic regression was used for multivariable
comparison between cases and controls. To const-
ruct the multivariable model, all variables were ca-
tegorized and incorporated into a stepwise logistic
regression to identify independent risk factors for
myocardial infarction.

RESULTS

The exposure prevalence amongst nonfatal cases and
their referents are given in Table 1. No significant
differences in marital status and education among
cases and controls were found. The distribution of
the traditional risk factors (smoking, arterial hyper-
tension and overweight) was more prevalent among
cases than among controls. As there were small age
differences among cases and controls, the calcula-
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tions of odds ratios are presented in age-adjusted
form performed in the logistic regression analysis.
Low job control at the workplace increased first
myocardial infarction risk two fold.

Fig. 1 presents the age-adjusted odds ratios and
95% CI for first myocardial infarction among occu-

pational categories in 25–64-
year old Kaunas men popu-
lation. Legislators, senior of-
ficials and managers (1st oc-
cupational category) and
plant and machine operators
and assemblers (8th occupa-
tional category) were at an
increased risk of first myocar-
dial infarction as compared to
craft and related trade wor-
kers (7th occupational cate-
gory).

Table 2 shows adjusted
odds ratios of first myocar-
dial infarction by smoking for
the 1st, 2nd, 3rd, 7th, 8th oc-
cupational categories. It
should be noted that the rest
of the occupational categories
were not included into the
analysis due to a small num-
ber of cases in these sub-
groups. Our results indicated
that odds ratio estimates for
smoking were statistically sig-
nificant for all occupational
categories, both with increas-

ed (1st, 8th) and non-increased (2nd, 3rd, 7th) myo-
cardial infarction risk. No significant differences in
smoking between occupational categories were found
(p for homogeneity 0.52). Similar results were ob-
tained for low control values among occupational
categories, e.g., no significant differences of the ef-

fect of low control for in-
creased and non-increased
myocardial infarction risk oc-
cupational categories (p for
homogeneity 0.98).

Significantly increased odds
ratios for smoking in all occu-
pational categories (model I)
decreased after adjustment for
low control (model II), though
remaining statistically signifi-
cant. Further adjustment for
socioeconomic status increased
the effect of smoking on myo-
cardial infarction risk for all
occupational categories (model
III). After adjustment for low
job control (model IV), the
odds ratio estimates decreased,
remaining at a statistically sig-
nificant level for all occupatio-
nal categories.

Risk factors
 Cases (203) Controls (287) Age-adjusted

N % N % OR 95% CI

Marital status
  married 178 87.7 252 87.8
  single 25 12.3 35 12.2 0.99 0.55–1.77
Education
  university 54 26.6 69  24.0
  secondary 120 59.1 165 57.5 0.71 0.56–0.91
  8 years 29 14.3 53 18.5 0.89 0.66–1.21
Smoking
  non-smoker 20 9.8 68 23.7
  current smoker 155 76.4 170 59.2 3.10 1.75–5.55
  former smoker 28 13.8 49 17.1 1.94 0.93–4.07
Blood pressure
  < 140/90 mmHg 109 53.7 220 76.7
  ≥ 140/90 mm Hg 94 46.3 67 23.3 2.83 1.89–4.26
Body mass index
  normal (20.1–25.0 kg/m2) 65 32.1 144 50.2
  increased (25.1–30.0 kg/m2) 79 38.9  78 27.2 2.24 1.43–3.53
  obesity (>30.0 kg/m2) 59 29.0 65 22.6 2.01 1.24–3.26
Job control
  high 144 65.6 157 87.2

59 34.4 130 12.8 2.02 1.36–3.02

 OR = Odds ratio, 95% CI = 95% confidence intervals.

Table 1. Distribution of potential myocardial infarction risk factors among cases
and controls, age-adjusted odds ratios and their 95 % confidence intervals

1 Legislators, senior officials and managers 
2 Professionals 
3 Technicians and associate professionals 
4 Clerks 
5 Service, shop and market sales workers 
7 Craft and related trades workers 
8 Plant and machine operators and assemblers 
9 Elementary occupations 

1*

1.45 (0.43-4.92)

1.58 (0.99-2.52)

0.66 (0.17-2.57)

1.42 (0.67-3.01)

1.06 (0.58-1.94)

1.93 (1.07-3.49)

0

1

2

7 1 2 3 4+5 8 9

O ccupational
 categories

O R, CI

Figure. Age-adjusted odds ratios (OR) and 95% confidence intervals (CI) for the
first myocardial infarction among occupational categories determined by Interna-
tional Standard Classification of Occupations in 25–64-year-old Kaunas men
* 7th reference group (craft and related trades workers).
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DISCUSSION

In Western societies, an inverse social gradient in
myocardial infarction incidence has been demonst-
rated, with higher rates in lower social positions (4,
11). The results from our case-control study showed
that legislators, senior officials and managers (1st
occupational category) ) and plant and machine ope-
rators and assemblers (8th occupational category)
are at a higher risk of first myocardial infarction as
compared to craft and related trades workers (7th
occupational category). Our findings suggest that,
unlike in Western countries where the inverse so-
cial gradient in myocardial infarction risk really
exists, the occupational differences in Lithuania, a
transition country, are obvious too, though in the
opposite direction, with the dominance of the higher
social positions (1st occupational category). Elemen-
tary occupations (9th occupational category) show
no increase in first myocardial infarction risk.

We tested the hypothesis that smoking is a risk
factor of first myocardial infarction for all the occu-
pational categories among Kaunas men aged 25–64
years and found that though differences in myocar-
dial infarction risk among occupational categories
do exist, smoking as an independent risk factor is
not influenced by its effect modification depending
on employment status. Though the findings in Wes-
tern societies revealed that traditional risk factors
might explain some differences among occupational
categories in myocardial infarction risk (16), our stu-
dy did not find differences in the effect of smoking
on myocardial infarction risk among the occupatio-

nal categories of increased (1st, 8th) or non-in-
creased risk (2nd, 3rd, 7th, 8th). The level of signi-
ficance (p for homogeneity) for smoking among oc-
cupational categories was >0.05, thus indicating no
differences in smoking effect.

Studies in Western societies have concluded that
the largest contribution to the socioeconomic gra-
dient in ishemic heart disease frequency comes from
low control at work, while standard ishemic heart
disease risk factors contribute less (10). Our find-
ings suggest that low job control and smoking are
independent risk factors for the first myocardial in-
farction, as their effect for all the occupational ca-
tegories is statistically significant. The level of signi-
ficance (p for homogeneity) for low control among
occupational categories was >0.05, thus indicating
no differences in low job control effect on the first
myocardial infarction risk.

Our previously published data revealed a strong
effect of a low job control on myocardial infarction
risk in all the occupational categories after all ad-
justments (13). The results from the logistic regres-
sion analysis (Table 2) showed that after adjustment
for low job control the effect of smoking decreased
in all occupational categories, though remaining at
a statistically significant level. These findings sug-
gest that low control could in part mediate the as-
sociation between smoking and myocardial infarc-
tion risk for all the occupational categories.

Some possible limitations of the study might in-
clude errors in myocardial infarction cases’ ascer-
tainment, coding errors, recall bias due to underes-
timation of smoking among cases, as the persons

ISCO* Model I Model II Model III Model IV

categories OR 95% CI OR 95% CI OR 95% CI OR 95% CI

1st ISCO category 3.67 2.07–6.50 3.28 1.83–5.88 4.13 1.72–9.91 3.76 1.54–9.18
2nd ISCO category 3.38 1.92–5.94 3.10 1.75–5.50 3.83 1.61–9.10 3.55 1.47–8.55
3d ISCO category 3.41 1.94–6.00 3.08 1.74–5.47 4.03 1.69–9.63 3.77 1.56–9.13
7th ISCO category 3.52 2.00–6.18 3.15 1.77–5.59 3.08 1.43–6.61 2.85 1.31–6.18
8th ISCO category 3.21 1.82–5.67 2.97 1.67–5.28 3.04 1.41–6.54 2.82 1.30–4.60
All employed men 3.29 1.88–5.74 3.09 1.74–5.48 3.35 1.56–4.16 3.16 1.77–5.66

Model I: adjusted for age, arterial hypertension and obesity
Model II: adjusted for age, arterial hypertension, obesity, low job control
Model III: adjusted for age, arterial hypertension, obesity and socioeconomic status
Model IV: adjusted for age, arterial hypertension, obesity, socioeconomic status, low job control
* ISCO International Standard Classification of Occupations. 1991. Genzve.
1st ISCO category – legislators, senior officials and managers
2nd ISCO category – professionals
3d ISCO category – technicians and associate professionals
7th ISCO category – craft and related trades workers
8th ISCO category – plant and machine operators and assemblers

Table 2. Adjusted odds ratios and 95% confidence intervals of first myocardial infarction by smoking for occupa-
tional categories
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with acute myocardial infarction are prone to mis-
report their smoking habits. To avoid the effect of
such bias, persons were asked when they had given
up smoking and only those who had done it two
years before the inclusion into the study were cate-
gorized as ex-smokers. Only alive cases of the first
myocardial infarction were included into the study,
as the information of the possible myocardial in-
farction risk factors was obtained by a face-to-face
interview. Therefore the results of the study could
be generalized only to non-fatal first myocardial in-
farction.

CONCLUSIONS

1. Occupational differences in the risk of myocar-
dial infarction in the population of Kaunas men are
obvious.

2. Smoking is an independent myocardial infarc-
tion risk factor, and it is not modified by employ-
ment status.

3. Low job control in part mediates the associa-
tion between smoking and myocardial infarction for
all occupational categories of Kaunas men.

4. The preventive programs of increasing job con-
trol at the workplace and smoking cessation would
have benefit in reducing the incidence of myocar-
dial infarction in the working population.
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V. Malinauskienë, A. Azaravièienë, R. Graþulevièienë

RÛKYMAS, MAÞA GALIMYBË PAÈIAM
KONTROLIUOTI SAVO DARBÀ IR MIOKARDO
INFARKTO RIZIKA ÁVAIRIOMS KAUNO VYRØ
PROFESIJØ GRUPËMS

S a n t r a u k a

Ávadas. Rûkymas yra nustatytas miokardo infarkto rizikos
veiksnys bendrojoje vyrø populiacijoje. Taèiau rûkymo po-
veikis ávairioms profesijø grupëms ir galima sàveika su
maþa galimybe paèiam kontroliuoti savo darbà nëra iðtir-
ta. Mûsø darbo tikslas buvo iðtirti ryðá tarp profesinio
uþimtumo, miokardo infarkto ir galimø rizikos veiksniø,
atkreipiant dëmesá á rûkymo ir galimybës paèiam kontro-
liuoti savo darbà poveiká miokardo infarkto rizikai tarp
25–64 m. Kauno vyrø.

Tiriamieji ir darbo metodai. Atlikome epidemiologiná
(atvejai ir kontrolë) tyrimà tarp 25–64 m. Kauno vyrø
2001–2002 metais. Atvejø grupæ (N = 203) sudarë pirmà
miokardo infarktà (TLK I21) patyræ vyrai, kontrolinæ (N =

= 287) – atsitiktinai parinkti vyrai be iðeminës ðirdies li-
gos poþymiø. Standartizuoto klausimyno dëka surinkome
duomenis apie abiejø grupiø vyrø socialinius, biologinius
ir fiziologinius rizikos veiksnius. Naudojomës Karaseko
klausimyno trumpa ðvedø versija ir Tarptautine Profesijø
Klasifikacija.

Rezultatai. Ástatymø leidëjai, vyresnieji pareigûnai ir
vadovai (1-oji profesijø grupë), taip pat maðinø operato-
riai ir surinkëjai (8-oji profesijø grupë) sudarë didesnæ
miokardo infarkto rizikos grupæ. Rûkymas tris kartus pa-
didino miokardo infarkto rizikà visoms profesijoms. Toks
rizikos veiksnys, kaip maþa galimybë paèiam kontroliuoti
savo darbà, ið dalies turëjo átakos rûkymo efektui.

Išvados. Profilaktinës programos maþinant rûkymà ir
suteikiant galimybæ paèiam daugiau kontroliuoti savo dar-
bà padëtø sumaþinti darbuotojø sergamumà miokardo in-
farktu.

Raktaþodþiai: rûkymas, miokardo infarktas, atvejai ir
kontrolë, maþa galimybë paèiam kontroliuoti savo darbà,
profesijø grupës


