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MYOCARDIAL INFARCTION AND STROKE: 16-YEAR RISK AND STRESS AT WORK IN OPEN POPULATION
OF 25-64-YEAR-OLD WOMEN IN RUSSIA/SIBERIA (WHO MONICA-PSYCHOSOCIAL PROGRAM)

Gafarov Valery, Panov Dmitry, Gromova Elena, Gagulin Igor, Gafarova Almira

Aim. To determine the effects of stress at workplace on the risks (HR: hazard ratio)
of development of myocardial infarction and stroke in open population of 25-64-year-
old women in Russia/Siberia (Novosibirsk).

Material and methods. Random representative sample of 25-64-year-old women
(n=870) was examined in a framework of WHO MONICA-Psychosocial program in
one of Novosibirsk districts. Stress at workplace was studied by using the Karasek
scale; attitudes to work and prophylactic exams were studied by using the scale of
“Knowledge and attitude towards one’s own health” of WHO MONICA-Psychosocial
program. During 16 years (1994-2010), all first-time cases of myocardial infarction
and stroke were studied in the cohort based on the WHO program of Register of
Acute Myocardial Infarction and all available documentation. Cox regression model
was used for determination of myocardial infarction and stroke risk over 16 years of
follow-up.

Results. Prevalence rate of high level of stress in open population of 25-64-year-
old women was 31,6%. High levels of stress at work were associated with high levels
of responsibility, inability to get rest at the end of workday, frequent professional
dissatisfaction, and decreased working ability. For 16 years, HR was by 3,22 times
higher for myocardial infarction (p<0,05) and 1,96 times higher for stroke (p<0,05)
in women with stress at work. Rates of myocardial infarction and stroke were higher
in married women who experienced stress at work, belonged to categories of
managers and physical labor, and had high and low level of education.
Conclusion. Prevalence of high level of stress at workplace is significant in open

population of 25-64-year-old women in Russia/Siberia (Novosibirsk). In the
presence of stress at workplace, HR of myocardial infarction and stroke were 2 to 3
times higher than without it. Social gradient affected HR of infarct and stroke.

Russ J Cardiol 2016, 4 (132), Engl.: 135-139
http://dx.doi.org/10.15829/1560-4071-2016-4-eng-135-139

Key words: cardiology, myocardial infarction, stroke, stress at workplace, hazard
ratio, social gradient.

Institute of internal and preventive medicine, Novosibirsk, Russia.

Corresponding author. Gafarov Valery, Senior research of Laboratory of
Psychological and Sociological Issues, Collaborative Laboratory of Cardiovascular
Diseases Epidemiology, Novosibirsk, valery.gafarov@gmail.com

Cl — confidence interval, CVD — cardiovascular diseases, IHD — ischemic heart
disease, HR — hazard ratio, Ml — myocardial infarction.

Received February 17, 2016.
Revision received February 18, 2016.
Accepted February 25, 2016.

WHDAPKT MUOKAPOA U UHCYNbT: 16-JIETHUA PUCK U CTPECC HA PABOTE B OTKPbITOM
nonynsaunn CPEAN XEHLLWH 25-64 JIET B POCCUN/CUBUPU (MPOTPAMMA BO3 “MOHUKA-

MCUXOCOLUNAJIbHAA”

Gafarov Valery, Panov Dmitry, Gromova Elena, Gagulin Igor, Gafarova Almira

Uenb. Ins onpepenexus BIMsHWS cTpecca Ha paboyeM MecTe Ha pUCK pa3BuTus
(Hazard ratio — HR) nndapkta Mrmokapaa 1 MHCYNbTa B OTKPLITON NONYASLMM Cpeam
XeHwmH 25-64 net B Poccun/Cnbupm (.HoBocnbmpck).

Matepuan n meTtoabl. CryyaiiHas penpeseHTaTMBHas BbIOOPKA XEHLWH 25-64
net (N=870) 6eina obcnenosaHa B pamkax nporpammel BO3 “MOHUKA-ncuxoco-
umansHas” B ogHOM 13 paiioHoB r.HoBocubupcka. CTpecc Ha paboyem mecTe Obin
M3Y4eH C NCMOMb30BaHMEM LKanbl Karasek; OTHOLEHWe K Tpyay 1 npodunakTnye-
CKMM OCMOTPaMm UCCNefoBaHbl C MOMOLLbBIO LKasbl “3HaHMe 1 OTHOLLEHVE K Cob-
CTBEHHOMY 370p0oBbt0” nporpammbl BO3 “MOHUKA-ncuxocoumnansHas”. B Teve-
Hue 16 net (1994-2010), Bce nepBuyHbIE Cydan HdapKTa M1Mokapaa U MHCybTa
n3yyanu B KOropte Ha ocHoBe nporpammbl BO3 “Peructp octporo mHdapkta
Muokapaa” 1 BCen NMEIOLENCS MeQULMHCKON fOoKyMeHTaummn. Kokc-perpeccmuoH-
Hasi Mozenb Gblna UCNoNb30BaHa [N ONPeaeneHust prcka uHdapkTa Muokapaa
W VHCYNbTa B TeueHue 16 net HabnoneHus.

Peaynbratbl. PacnpocTpaHeHHOCTb BLICOKOrO YPOBHS cTpecca Ha pabote
B OTKPLITO MONYNSILMN CPEAM XEHLLMH B Bo3pacTe 25-64 net coctaBuna 31,6%.
Bbicokuit ypoBeHb cTpecca Ha paboTe Obin CBSI3aH C BbICOKMM YPOBHEM OTBET-
CTBEHHOCTM, HEBO3MOXHOCTbIO OTAO0XHYTh B KOHLLE paboyero AHsl, 4acToi npodec-
CMOHAbHOW HEYI0BNETBOPEHHOCTbIO U CHUXEHWEM TPYAOCNOCOOHOCTU. B Teve-

Stress associated with work is one of the most impor-
tant problems of healthcare and safety in developing coun-
tries. Changes in the world tendencies imply an increase in
requirements for all areas of activity: mass layoffs, out-
sourcing, high demands for flexibility and necessary skills,
and disregard to workplace safety measures, excess work-

Hue 16 net, HR 6bin Ha 3,22 pa3a Bbille, AN MHpapkTa Mrmokapaa (p<0,05) n 1,96
pasa Bbilwe ans uHeynbta (p<0,05) y XeHwmH co cTpeccom Ha paboTe. YactoTta
MHbapKTa MMoOKapaa 1 UHCYbTa Bbina BbILLE Y 3aMYXHUX XEHLLMH, KOTOPbIE UCbl-
ThiBanM CTPECC Ha paboTe, 1 OTHOCKANCH K KAaTEropun pyKoBoamTeNein unn epuau-
4ECKOro TPYAa, C BLICOKVM W HA3KMM YPOBHEM 06pa30BaHus.

3BaknioueHune. PacnpoCcTpaHeHHOCTb BLICOKOrO YPOBHSI CTpecca Ha paboyem
MecTe SIBNISIETCS CYLLECTBEHHbIM B OTKPBITOM MONYNALMM CPEAN XEHLLMH B BO3pa-
cte 25-64 net B Poccun/Cnbupn (HoBocubupck). Mpu Hannyum CTPecCoBbIX
cuTyauuii Ha pabodem mecte, HR nHdapkta Muokapaa v nHeynbta 6binm B 2-3
pasa Bbiwe, 4eM 6e3 Hux. CoumanbHblil rpagmMeHT BausieT Ha HR uHobapkTa
1 VHCYnNbTa.

Poccuiickuii kapauonoruyeckuii xypHian 2016, 4 (132), Aurn.: 135-139
http://dx.doi.org/10.15829/1560-4071-2016-4-eng-135-139

Kntoyeeble cnoea: kapamonorusi, MHhapkT MUOKapAa, UHCYILT, CTPECC Ha pabo-
4eM MECTE, OTHOLLIEHUE PUCKOB, COLIAbHBIN FPAMNEHT.

HWW Tepanum n npodunakTuyeckoi meauumtel, HoBocubupcek, Poccus.

load, psychological pressure, and work-leisure imbalance.
All these factors contribute to stress associated with work.
Possible relation of stress at work with loss of workforce
potential (sick leaves) [1, 2] shows significant negative
effect of distress on the economic indicators. At the same
time, lack of prospective studies that involve evaluation of
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individual characteristics of workers affects understanding
of the causal relationships between stress and genesis of
somatic disorders especially of cardiovascular diseases
(CVD) [3]. The model of stress, focused on the aspects of
organization of workplace and work environment [2],
identifies the groups subjected to stress at work and strati-
fied by age, gender, professional class, and education level.
In perspective, this model contributes to the development
of theoretically-based methods of prophylactics at work-
place.

In this regard, the aim of the present study was to
determine the prevalence rates of stress at work in an open
population of 25-64-year-old women and to investigate
the effects of stress on hazard ratios (HR) for myocardial
infarction and stroke during the long-term period of
observation (16 years).

Material and methods

In a framework of the third screening of the WHO
MONICA program and MONICA-Psychological subpro-
gram (MOPSY) in 1994 [4], we studied a random repre-
sentative sample of women (n=870) aged 25—64 years,
residents of one of the Novosibirsk districts (Table 1). The
sample was formed based on the electoral lists by using the
random numbers table. The response rate was 72,5%. The
examination was conducted according to the protocol of
the MONICA program.

Program of the psychosocial screening study consisted
in the registration of social and demographic data includ-
ing marital status, education level, and psychosocial tests.
The levels of stress at workplace were studied by using
Karasek scale [5]; attitudes to work and to prophylactic
health exams were elucidated by using a scale of “knowl-
edge and attitude towards one’s own health” of the WHO
MONICA-Psychosocial program.

After the exclusion of all individuals with cardiovascu-
lar pathology (arterial hypertension, ischemic heart dis-
ease (IHD), stroke, and diabetes mellitus) at the moment
of the screening, the cohort was formed (n=560). During
the control period (from 1994 to 2010), 35 cases (6,3%) of
first-time stroke were found in the cohort based on medi-
cal examinations, medical documentation analysis, and
death certificates. According to the WHO program “Reg-
ister of Acute Myocardial Infarction” [6], 15 cases (2,7%)

Table 1
Age-dependent distribution of 25-64-year-old
women examined in the screening study according
to the WHO MONICA program (1994)

Age groups N %
25-34 214 24,6
35-44 192 22,1
45-54 231 26,6
55-64 233 26,8
25-64 870 100,0

of first-time myocardial infarction (MI) were identified.
Statistical analysis was performed by using SPSS 11.5 soft-
ware package. Cox regression model was used to evaluate
Hazard ratio (HR) or MI and stroke in the study cohort.
To test statistical significance of differences between
groups, chi-square test (Xz) was used. Values were consid-
ered statistically significant when P was <0,05.

Results

In an open population of 25—64-year-old women, the
prevalence rates for high and moderate levels of stress at
work were 31,6% and 50,7%, respectively. Proportions of
women with high levels of stress at work did not signifi-
cantly differ between the age groups.

The study of women’s attitudes to work showed that
40% of them changed their specialty during the last year
and 28% of respondents began to perform extra work.
Almost 42% of women were not pleased with their work.
Among them, 1,7% disliked their work, 5,3% did not like
it, and 34,8% moderately liked their work. Almost half of
women (46,5%) had work with high or very high responsi-
bility. Moreover, 42,2% of respondents reported about the
changes in work responsibility during the last 12 months.
About 40% of women responded that they could not relax
or get rest after workday. Women of the older age groups
tended to change their specialty less often (Table 2).
Respondents from the younger age groups more often per-
formed extra work. Older women reported about a decrease
in the workload (34,1% vs. 11,8%; ¥ '=46,43; df=6;
p<0,001). Workplace responsibility decreased or did not
change in the older age groups for the last year; younger
age groups reported about an increase in responsibility at
workplace. Ability to have rest at home was reported less
often in the younger age groups compared with the
r%spondents of the older age groups (12,1% vs. 26,9%;
v =45,5; df=12; p<0,001). Aging was associated with an
increase in the proportion of persons who reported about a
decrease in their working efficiency.

Attitude to own work and prophylactic health exams is
an important indicator. Majority of women (64%) reported
that they would continue working if they felt unwell at
workplace. Only 38% of women said they would stay at
home in case of feeling unwell and do their best to return
to work.

The age-dependent results on attitudes to work and
prophylactic health exams in women are presented in
Table 3. In the older age groups, we documented an
increase in responsibility of women for their own health.
For instance, the number of women who would seek med-
ical assistance in case of worsening of their health increased
almost three-fold whereas individuals from the younger
age groups (25—34 and 35—44 years) reported more often
that they would prefer to continue their work despite feel-
ing unwell, however they would make more efforts for the
quickest recovery and return to work compared with the
older age group (11% vs. 34%; 73,6% vs. 43%; X2=55,15;
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Attitudes to work in an open population of 25-64-year-old women depending on age

Question/attitude

14. Have your specialty change during the last 12 years?

1. Yes

2. No

*=15,49 df=3 p<0,01

15, Have your work load change during the last 12 months?
1. I began to do extra work

2. It did not change

3. I have decreased or stopped doing extra work

%’ =46,43 df=6 p<0,001

16. Are you pleased with your work?

1. 1do not like it at all

2.1do not like it

3. Moderately

4.0 like it

5. | like it very much

%*=20,47 df=12 p=0,059

17. Have your responsibility at work change during the last 12 months?
1. It did not change

2. ltincreased

3. It decreased

%*=40,00 df=6 p<0,001

18. How do you estimate responsibility of your work during the last 12 months?
1. Insignificant

2. Moderate

3. High

4. Very high

x°=46,11 df=9 p<0,001

20. Have you been able to relax and rest after regular workday during the last 12 months?
1. No, never

2. Rarely

3. It depends

4. Often

5.Yes, always

x=45,5 df=12 p<0,001

Age groups
25-34

N %
79 43,4
103 56,6
61 34,1
109 60,9
9 5,0
4 2,2
15 8,2
72 39,6
81 44,5
10 55
105 58,0
70 38,7
6 3,3
10 5,6
93 52,2
66 37,1
9 5,1
12 6,6
69 38,1
78 43,1
16 8,8
6 3,3

35-44

N %
97 46,6
111 53,4
70 34,8
113 56,2
18 9,0
3 1,4
7 3,4
76 36,7
115 556
6 2,9
104 50,7
90 43,9
11 5,4
17 8,4
86 42,4
88 43,3
12 5,9
9 43
76 36,5
92 44,2
26 12,5
5 2,4

45-54

56
125

44
104
28

59
98
13

105
63
13

14
66
91

11
46
90
17

%

30,9
69,1

25,0
591
15,9

1,7
3,9
32,8
54,4
7,2

58,0
34,8
7,2

7,8
36,7
50,6
5,0

6,1
254
49,7
9,4
9,4

Table 2
55-64
N %
40 30,5
91 69,5
15 11,8
80 63,0
32 25,2
2 1,6
8 6,5
33 26,6
68 54,8
13 10,5
83 67,5
20 16,3
20 16,3
31 25,6
47 38,8
38 31,4
5 41
9 76
29 24.4
49 41,2
10 8,4
22 18,5

Table 3

Attitudes to work and prophylactic health exams in an open population of 25-64-year-old women depending on age

Question/attitude

11. What do you do if you feel unwell at work? (retired and unemployed individuals
respond as they were employed)

1. | continue work

2. | limit work and rest

3. 1go to see a doctor

%%=55,15 df=6 p<0,001

12. What do you undertake if you have cold and fever?

1. I work as usual

2. | stay at home and do my best to return to work as soon as possible
3. I remain at home until | feel better

x°=11,31 df=6 p=0,079

13. How do you think? — Is prophylactic health exam useful?

1.Yes, itis useful

2. Maybe, yes

3. Maybe, no

4. Itis useless

Age groups
25-34

N %
134 73,6%*
27 14,8
21 11,5
80 44,0
70 38,5
32 17,6
137 74,9
44 24,0
1 0,5
1 0,5

35-44

N %
134 644
54 26,0
20 9,6
99 47,1
88 41,9
23 11,0
157 75,1
52 24,9
0 0

0 0

45-54

124
34
25

97
63
18

135
49

%

67,8
18,6
13,7

54,5
35,4
10,1

73,4
26,6

55-64

N %
58 43,0
31 23,0
46 34,1%*
61 46,6
45 34,4
25 19,1
108 79,4
27 19,9
1 0,7
0 0
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Figure 1. Risk of stroke and myocardial infarction among 25-64-year-old women
with high levels of stress at workplace in an open population during 16 years.

df=6; p<0,001). The rates of positive attitude to prophy-
lactic health exams were nearly 100% in all age groups.

We studied the relationships between workplace stress
and social characteristics of women who developed MI
and stroke.

Pattern of marital status in the cohort of women with
stroke who experienced stress at work was as follows: never
married (4,5%), married (72,7%), divorced (18,2%), and
widowed (4,5%). Pattern of marital status in the cohort of
women with MI who experienced stress at work was as fol-
lows: married (66,7%), divorced (22,2%), and widowed
(11,1%). Increasing trends in the rates of stroke and MI
were documented in married women with stress in the fam-
ily compared with single, divorced, and widowed women.

Education levels in cohort of women with stroke and
stress at work were as follows: university education (13,6%);
incomplete higher education/secondary specialized college
(31,8%); high school diploma (27,3%); and elementary
education (27,3%). Women with high school diploma and
elementary education who had workplace stress showed
higher rate of stroke compared with women who had higher
education. Pattern of education in individuals with MI and
stress at work revealed prevalence of completely opposite
categories: higher education (37,5%), elementary education
(37,5%), and secondary education (25%).

Professional status in the groups of women with work-
place stress and stroke showed the following structure: middle
managers (9,1%); managers (4,5%); technical and engineer-
ing employees (18,2%); physically demanding jobs (4,5%);
moderately physically demanding jobs (22,7%); easy manual
labor (18.2%); and retired (22,7%). Professional status in
women with stress and MI was as follows: managers (12,5%);
technical and engineering employees (37,5%); easy manual
labor (12,5%); and retired (37,5%). Concerning the profes-
sional characteristics, data showed tendency toward an
increase in the frequency of stroke among women of easy
manual labor who had workplace stress; the proportion of
women with MI was higher among the stressed pensioners
and technical/engineering employees.

For 16 years (1994—2010), women with the high level
of stress at workplace had 1,96-fold HR for stroke com-

pared with individuals with the lower levels of stress
(95.0% CI 1,01-3,79; p<0,05). In women with the high
level of stress at workplace, HR for MI was 3,22 times
higher (95.0% CI 1,15-9,04; p<0,05) (Figure 1).

Discussion

Every third woman, residing in West Siberian metropo-
lis, experiences stress at workplace. According to data of the
fourth study of the European Working Conditions Survey
conducted in the European Union countries in 2005, 20,3%
of women report about the presence of stress at workplace
and 31% of women believe that work affects their health [7].
The highest levels of stress at workplace were found in the
developing countries of East Europe; the lowest levels were
found in Great Britain and the Netherlands [7, 8].

High proportion of women (over 40%) reports about an
increase in work responsibility and load as well as inability
to have rest after work predominantly in younger age
groups. In the European countries, individuals who belong
to the most active age groups of 25—39 years (23%) and
40—54 years (24%) present with complains of stress; fre-
quency of the reports about fatigue (exhaustion) and stress
decreases in the older age categories [9]. In combination
with inability to have rest at home after work, these obser-
vations explain the higher rates of cardiovascular events in
married women experiencing workplace stress which was
shown in the present study: about 70% of women with M1/
stroke and stress at work were in the category of “married”.
Modern views support the idea that, apart from the
demand for the balance between efforts and rewards at
work, the balance between family and work (career) should
be improved especially in workers who have small children
[10]. Despite the fact that family-career conflict is relevant
for both genders, the disbalance is more pronounced in
women [11-13].

Obtained data showed that 42% of women were not
pleased with their work. In our opinion, this observation is
explained by both environmental (such as position held
etc.) and personal traits [14, 15]. Women who are unsatis-
fied with the existing situation at work often report about
the inefficacious organization at workplace, poorly defined
work tasks, lack of tools to solve professional tasks, and the
presence of unresolved conflicts [16].

Almost half of woman in our study estimated their
responsibility at work as high. High frequency of termina-
tions of employment and layoffs during that period explains
an increase of work load in the rest of personnel, erases the
boundaries between the professional categories, and often
exposes women to the submissive position both in budget-
ary and private sectors of economics [17]. As a result,
women have fewer supervisory functions and the levels of
tension and stress at workplace increase [18, 19]. Such
changes hinder the protective effects of education on car-
diovascular health in women; frequency of the cardiovas-
cular events becomes independent from the education
level in the presence of high level of stress at work. Accord-
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ing to our data, the proportion of individuals with M1 was
similar both for women with higher and elementary educa-
tion though the rate for stroke showed an upward tendency
in the presence of the lower education level.

The large proportion of women (64%) reported that
they would prefer to continue work if they felt unwell at
workplace. Health-related complains at workplace are
often associated with the high levels of stress in women at
place of production [1]. At the same time, insufficient care
for own health and poor awareness in the presence of hard
work are associated with the adverse lifestyle and cardio-
vascular risk factors [20-23] and can be one of the patho-
genetic mechanisms of health deterioration and CVD
development. The obtained results showed tendency to
increase in the stroke rates among women in the category
of “physical labor” emphasizing high level of cardiovascu-
lar risk in this class [24].

Therefore, our study demonstrated that stress associ-
ated with work significantly increased HR for stroke and
MI among women in an open population. Relationships
between the professional characteristics and IHD were
demonstrated based on other large studies such as British
Whitehall II Study and Finnish Helsinki Health Study
[25], but only Framingham Offspring Study showed that
workplace stress increased risk of IHD in women [26]. The
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