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Abstract
Purpose: To determine the influence of family stress on the risk of cardiovascular diseases (myocardial infarction and stroke) 
in an open population aged 25–64 years in Russia / Siberia. 

Methods: Within the framework of the III screening of WHO’s MONICA-psychosocial program, a random representative 
sample of the population of both sexes of 25-64 years of Novosibirsk in 1994 (men n = 657, mean age 44,3 ± 0,4y, response 
82.1%; women: n = 689, mean age 45,4 ± 0,4y, response 72.5%) was examined. The screening included: socio-demographic 
data, the definition of the family stress. New-onset cases of MI and stroke in women - 15 and 35 cases and in men - 30 and 22 
cases, respectively detected in the cohort over follow-up period in frame of budgetary theme № AAAA-A17-117112850280-2. 

Results: In the open population aged of 25-64 years the prevalence of high family stress was higher in men (31.5%) than 
women (20.9%). The risk of myocardial infarction in men and women experiencing stressful situations in the family was 5.9 
and 5.58-fold higher, respectively over 16-year period. The most significant risk factors for the development of myocardial 
infarction were divorce (HR = 3.9) and widowhood (HR = 6.3). The risk of developing a stroke was 3.45-fold higher in men 
and 3.52-fold higher in women with family stress. The risk of developing stroke was higher among those with high school 
and elementary education levels, both in men (HR = 3.9 and HR = 6.3) and women (HR = 2.87 and HR = 3.33). 

Conclusion: Stress in the family is more common in men within the working-age population. Family stress increases the risk 
of developing both myocardial infarction and stroke among men and women. 

Valery V Gafarov, Institute of Internal and Preventive Medicine – branch of 
Institute of Cytology and Genetics RAS, Novosibirsk.
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Introduction
Cardiovascular disease remains the leading cause of the burden 
of disease globally, which underpins the continuing need to 
identify new additional targets for prevention [1]. To reduce 
the burden of cardiovascular diseases in addition to identifying 
generally recognized risk factors for CVD it is necessary to 
determine a target group in the population undergoing high risk 
of future cardiovascular events which need timely preventive 
programs [2]. Although 80% of CVD risk can be predicted based 
on well-known CVD risk factors such as old age, male gender, 
hypertension, hyperlipidemia, smoking and diabetes mellitus the 
determinants for another 20% of risk remain unclear [3]. The 
unconventional risk factors that may be associated with CVD 
include psychosocial factors in particularly the family stress [4]. A 

favorable psychological climate in the family leads to a decrease in 
the risk of developing both myocardial infarction [5, 6] and stroke 
[7]. There are studies that have not found the effect of stressful 
situations in the family on the risk of future CVD [8, 9]. In addition, 
there are studies that show certain gender differences in the effect 
of family stress on CVD risk [10]. In view of the fragmentation of 
the results and different interpretations of problems in the family, 
as well as probable gender characteristics, the purpose of our study 
was to study the prognostic effect of stress in the family on the risk 
of CVD (myocardial infarction and stroke) in an open population 
aged of 25-64 years in Novosibirsk.

Methods
Within the framework of the III screening of the WHO MONICA-
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psychosocial program (Monitoring trends in morbidity and 
mortality from cardiovascular diseases and their determining 
factors) [11] a random representative sample of general population 
25-64 years in the of the city district in Novosibirsk was examined 
in 1994. (men - n = 657, mean age - 44.3 ± 0.4 years, response 
- 82.1%; women n = 689, mean age - 45.4 + -0.4 years, response - 
72.5%). The sample was formed according to the requirements of 
the WHO MONICA – psychosocial protocol [11].

The screening examination program included the following 
sections:
1) registration of socio-demographic data was carried out according 
to the standard epidemiological protocol of the WHO MONICA-
psychosocial program: identification number, place of residence, 
full name, date of birth, date of registration. Gender: 1 - male, 2 
- female. The distribution by age group is presented in Table 1. 
Marital status (Table 2), education level (Table 3), professional 
level (Table 4) were taken into account.

Table 1: Distribution on age groups in population aged of 25-64 years (III screening, 1994)

sex age groups Total
25-34 years 35-44 years 45-54 years 55-64 years

n % n % n % n %
male 169 50.8 136 45.9 177 47.7 175 50.6 657
female 164 49.2 160 54.1 194 52.3 171 49.4 689
Total 333 100 296 100 371 100 346 100 1346

χ2=2.087 df=3 p=0.555
Table 2: Distribution on marital status in population aged of 25-64 years (III screening, 1994)

sex marital statu Total
Never Married Married Divorced Widowed
n % n % n % n %

male 45 51.1 559 51.7 40 35.7 13 20 657
female 43 48.9 522 48.3 72 64.3 52 80 689
Total 88 100 1081 100 112 100 65 100 1346

χ2=33.113 df=3 p=0.0001

Table 3: Distribution on educational degree in population aged of 25-64 years (III screening, 1994)

sex educational degree Total
University College High school Elementary/primary

n % n % n % n %
male 186 49.2 178 44.3 150 49.2 143 55.6 657
female 192 50.8 224 55.7 155 50.8 114 44.4 685
Total 378 100 402 100 305 100 257 100 1342

χ2=8.133 df=3 p=0.043

Table 4: Distribution on occupational status in population aged of 25-64 years (III screening, 1994)

sex occupational status Total
TM MM Manag Engineers WHPL WAPL WLPL Students Retired

n % n % n % n % n % n % n % n % n %

M 28 84.8 55 55.6 65 50.8 84 42 144 88.9 167 63.3 21 17.1 9 81.8 84 34.7 657
F 5 15.2 44 44.4 63 49.2 116 58 18 11.1 97 36.7 102 82.9 2 18.2 158 65.3 605
Total 33 100 99 100 128 100 200 100 162 100 264 100 123 100 11 100 242 100 1262

χ2=238.16 df=8 p=0.001
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TM - Top Managers 
MM - Middle Managers
Manag - Managers
WHPL - Workers of heavy physical labor
WAPL - workers of average physical labor
WLPL - workers of light physical labor

2) Testing according to psychosocial methods: to assess the 
level of stress in the family, the questionnaire “Knowledge and 
attitude to one’s health” was proposed. The subjects were asked to 
independently answer the questions of the scales according to the 
instructions given in the questionnaire. The analyzed level of the 
risk factor was taken as its value in the original study and did not 
take into account the contribution of time dynamics. The methods 
were strictly standardized and corresponded to the requirements of 
the protocol of the WHO MONICA program - psychosocial [11]. 
Processing of the material under the WHO MONICA - psychosocial 
program was carried out at the MONICA Information Collection 
Center in Helsinki (Finland). Quality control was carried out in 
MONICA quality control centers: Dundee (Scotland), Prague 
(Czech Republic), Budapest (Hungary). The presented results 
were found to be satisfactory [11].

All women and men with identified cardiovascular pathology 
(ischemic heart disease, vascular diseases of the brain, arterial 
hypertension, myocardial infarction, diabetes mellitus) that 
occurred before or during the screening period were excluded 
from the study. The analysis included 384 women and 190 men 
age 25-64 years at baseline. The prospective follow-up period for 
participants was 16 years.

The study identified the following “endpoints”: new-onset cases 
of myocardial infarction (MI), stroke. Registration of all cases of 
MI was carried out on the basis of the WHO program “Registry 
of acute myocardial infarction”. Sources used to identify cases 
of stroke: annual survey of individuals in the population cohort, 
medical records, inpatient discharge reports, district clinics, death 
certificates, interviews with relatives, autopsy and forensic reports. 
During the observation period in frame of budgetary theme № 
AAAA-A17-117112850280-2, the cohort revealed 15 cases of 
new-onset myocardial infarction in women and 30 in men, and 35 
cases of new-onset stroke in women and 22 in men.

Statistical analysis was performed using the SPSS software 
package version 11.5 [12]. To check the statistical significance of 
differences between groups, we used: Pearson’s chi-square test 
χ2. To assess the risk ratio - hazard ratio (HR) and its 95% CI 
(confidence interval) (minimum-maximum), taking into account 
different control times, we used the univariate single-factor 
Cox-regression and multivariate proportional-hazards regression 
model [13]. Reliability in all types of analysis was accepted at a 
significance level of p≤0.05.

Results
In the open population of 25-64 years in Novosibirsk both a high 
level (31.5% and 20.9%, respectively) and an average level (50.3% 
and 48.2%, respectively) of stress in the family were higher among 
men than among women (χ2 = 29.638 df = 2 p = 0.001). Indicators 
of a high level of stress in the family were more common in men 
aged of 55-64 years (39.3%) (χ2 = 19.744 df = 2 p= 0.001) and in 
women at the age of 45-54 years (22.9%) (χ2 = 7.659 df = 2 p = 
0.022) as presented in table 5. 

Table 5: Family stress in population 25-64 years (III screening, 1994)

Family 
stress

25-34 35-44 45-54 55-64 25-64
M F M F M F M F M F

N % N % N % N % N % N % N % N % N % N %
Low 32 20.8 36 28.6 34 20.9 34 30.4 24 18.9 46 32.9 18 12 39 31.5 108 18.2 155 30.9
Moderate 80 51.9 61 48.4 86 52.8 60 53.4 61 48 62 44.3 73 48.7 59 47.6 300 50.3 242 48.2
High 42 27.3 29 23 43 26.4 18 16.1 42 33.1 32 22.9 59 39.3 26 21 186 31.5 105 20.9
Total 154 100 126 100 163 100 112 100 127 100 140 100 150 100 124 100 594 100 502 100

χ2= 2.400 df = 2;   P = 
0.301

χ2=5.611   df=2 P 
=0.06

χ2=  7.659 df= 2  P 
=0.022

χ2=19.744  df=2   
P=0.001

χ2=29.638  df=2  
P=0.001

The highest level of family stress in our population was experienced by widowed men (30%) and widowed women (22.5%) (χ2=6792df= 
2; p=003) (Table 6).
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Table 6: Family stress and marital status in population 25-64 years (III screening, 1994)

Family stress Never Married Married Divorced Widowed
M F M F M F M F

N % N % N % N % N % N % N % N %
Low 9 23.1 12 37.5 162 31.7 114 29.8 8 9.4 14 29.8 3 30 14 35
Moderate 17 43.6 9 28.1 256 50.1 194 50.8 21 65.6 22 46.8 4 40 17 42.5
High 13 33.3 11 34.4 93 18.2 74 19.4 3 25 11 23.4 3 30 9 22.5
Total 39 100 32 100 511 100 382 100 32 100 47 100 10 100 40 100

χ2=2.39   df=2; P=0.303 χ2=0.426 df=2;  P =0.808 χ2=4.945df=2;P= 0.084 χ2=6.792df= 2;P =0.03

Men were more likely than women to experience family stress 
regardless of education level. Among men and women with 
university degree stress was experienced by 29.7% and 24.1%, 
respectively (χ2=8492 df=2 p=001). In those with college degree 
prevalence of stress was 33.9% and 19.5%, respectively (χ2= 

10617 df=2 p=0,05); in those with a high school education 22.7% 
and 15. 3% had family stress, respectively (χ2=6.813 df=2 p=0.03). 
Among people with primary level of education men experienced 
the highest level of stress in the family (39.3%) than women 
(24.7%) (χ2=5.946 df= 2; p=0.05) (Table 7). 

Table 7: Family stress and educational level in population 25-64 years (III screening, 1994)

Family 
stress

University College High school Elementary/primary
M F M F M F M F

N % N % N % N % N % N % N % N %
Low 28 15.4 39 29.3 32 18.7 47 29.6 29 22.7 46 37.1 19 17 23 28.4
Moderate 100 54.9 62 46.6 81 47.4 81 50.9 70 54.7 59 47.6 49 43.8 38 46.9
High 54 29.7 32 24.1 58 33.9 31 19.5 29 22.7 19 15.3 44 39.3 20 24.7
Total 182 100 133 100 171 100 159 100 128 100 124 100 112 100 81 100

χ2=8.492  df=2; P =0.01 χ2= 10.617 df= 2;P = 0.05 χ2=6.813  df=2; P = 0.03 χ2=5.946df= 2; P= 0.05

In the studied population, among workers with average physical 
labor, there were more men (35.9%) experiencing stress in the 
family than women (20.3%) (χ2=9.736 df=2 p= 0.008). Male 
pensioners were also reliably more likely to experience stress in 

the family (46.9%) in comparison with females (23.6%) belonging 
to this group (χ2=11.283 df=2 p=0.004). In other groups, differing 
in professional level, there was a tendency of increased stress in 
men, compared with women (Table 8).
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In Cox’s univariate regression analysis, the risk of myocardial 
infarction over a 16-year period among individuals experiencing 
stress in the family was: among men HR = 5.9 (95% CI 2.54-12.9; 

p <0.001) and among women HR = 5.58 (95% CI 1.98-15.7; p 
<0.001) (Table 9). 

Table 9: Relative risk of myocardial infarction (Univariate Cox regression model)

Risk Factors male female
p HR 95.0% CI HR p HR 95.0% CI HR

High & Moderate family stress 0.001 5.9 2.54 12.9 0.001 5.58 1.98 15.70

In Cox’s multivariate regression analysis, the following risk 
factors were included in the model: stress in the family, as well as 
social gradient (marital status, educational level and occupational 
status) and age. The risk of developing myocardial infarction 
among people with stress in the family compared with those with 
a low level of stress in the family remained significant for men 
HR=2.3 (95% CI 1.09-5.5; p <0, 05) and for women HR=6.52 

(95% CI 2.13-19.97; p <0.001). Living alone is most significant 
risk factors for myocardial infarction for men compared to married 
ones. The risk of myocardial infarction among divorced men was 
3.9 times higher (95% CI 1.2-12.1; p <0.01) and among widowed 
ones it was 6.3 times higher (95% CI 1.3-30, 9; p <0.02). And MI 
risk was also higher in retired HR=1.7 (95% CI 1.2-2.4; p <0.02) 
(Table 10). 

Table 10: Relative risk of myocardial infarction (Multivariate Cox Regression Model)

male female
 Risk Factors Reference group p HR 95.0% CI  HR p HR 95.0% CI  HR
High & Moderate 
family stress

Low family stress 0.05 2.3 1.09 5.5 0.001 6.52 2.13 19.97

45-64 years 25-44 years 0.1 1.5 0.5 4.5 0.52 2.12 0.20 21.82
Never married Married 0.8 1.2 0.16 10.3 0.9 1.06 0.05 3.23
Divorced 0.01 3.9 1.2 12.1 0.67 1.15 0.02 5.63
Widowed 0.02 6.3 1.3 30.9 0.89 1.08 0.343 3.40

University 0.4 1.6 0.3 6.9 0.09 2.7 0.08 9.56

High School 0.2 2.4 0.5 11.2 0.88 1.09 0.323 3.70
Primary 0.07 3.3 0.9 12.7 0.50 1.22 0.03 2.95 
Physical labor Managers 0.4 2.5 0.2 26.5 0.24 0.32 0.048 2.17
Retired 0.02 1.7 1.2 2.4 0.70 0.63 0.061 6.58

The risk of stroke, as shown by Cox univariate analysis, among 
those experiencing stress at home was approximately the same 
compared to those who had lower levels of stress both in men 

HR=3.45 (95% CI 2.11-7.53; p <0.0001) and women HR=3.52 
(95% CI 1.81-6.84; p <0.0001) (Table 11). 

Table 11: Relative risk of stroke (Univariate Cox regression model)

Risk Factors male female
p HR 95.0% CI HR p HR 95.0% CI HR

High & Moderate family stress 0.0001 3.45 2.11 7.53 0.0001 3.52 1.81 6.84

Multivariate modeling, including social factors and age in the 
model, showed that family stress increases the risk of stroke among 
men by 2.3 times (95% CI 1.9-5.5; p <0.05) and among women in 
3.72 times (95% CI 1.85-7.5; p <0.001). The risk of stroke was 
higher in those with high school and primary education compared 
with those having university degree both in men (HR = 3.9 95% 

CI 1.2-12.1; p <0.01 and HR = 6.3 95% CI 1.3-30.9; p <0.02, 
respectively) and in women (HR=2.87 95%CI 1.78-10.61; p<0.03 
and HR=3.33 95%CI 1.76-14.52; p<0.01, respectively). The risk 
of stroke was 1.7-fold higher among pensioners in comparison 
with managers in male group (95% CI 1.2-2.4; p <0.02) (Table 12).
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Table 12: Relative risk of stroke (Multivariate Cox Regression Model)

male female
Risk Factors Reference 

group
p HR 95.0% CI HR p HR 95.0% CI HR

High & Moderate family stress Low family 
stress

0.05 2.3 1.9 5.5 0.0001 3.72 1.85 7.50

55-64 years 25-54 years 0.1 1.5 0.5 4.5 0.11 3.52 0.73 16.82
Never married Married 0.4 1.6 0.3 6.9 0.82 5.46 1.23 24.28
Divorced 0.2 2.4 0.5 11.2 0.92 0.91 0.12 6.76
Widowed 0.07 3.3 0.9 12.7 0.86 0.93 0.42 2.05
College University 0.8 1.2 0.16 10.3 0.14 2.44 0.74 8.03
High School 0.01 3.9 1.2 12.1 0.03 2.87 1.78 10.61
Primary 0.02 6.3 1.3 30.9 0.01 3.33 1.76 14.52
Workers of heavy physical labor 0.9 4.6 0.4 46.3 0.82 1.18 0.04 5.83 
Workers of average physical 
labor

Managers 0.4 2.5 0.2 26.5 0.74 1.16 0.46 2.90

Retired � 0.02 1.7 1.2 2.4 0.54 1.56 0.37 6.63

Discussion
The concept that family stress can be associated with coronary 
heart disease (CHD) has existed since the late 1970s, beginning 
with the pioneering work of Medalie and Goldbourt in 1976 [14]. 
To date, most research on family problems and their health effects 
has focused on feelings of happiness and satisfaction in the family. 
Interpersonal responses to conflict as well as the impact of spousal 
work outside the home are new concepts in predicting the health 
outcomes of family stress. For example, some criteria of stress in 
the family are very often used to form a conceptual understanding 
of family well-being: a) family happiness and satisfaction; b) the 
number and type of disagreements; c) the feelings of people in 
marriage, which reflects the level of interaction between spouses. 
Of greatest interest are other parameters: d) how a person reacts to 
a conflict with a spouse, which reflects an interpersonal response 
to stress, and e) the influence of a spouse’s work, which shows how 
the spouse’s external activities affect married life [15]. 

In our study, we analyzed both the external activities of the 
spouses (indicators of the level of education and professional 
activity) and marital status, and their impact on the level of stress 
in the family. In the studied working-age population men (31.5%) 
more often experienced a high level of stress in the family than 
women (20.9%). The prevalence of stress was higher in middle-
aged women (22.9%) while it was higher in older male (39.3%). 
The highest level of stress in the family was observed among 
widowed men (30%) and women (22.5%). The death of a husband 
or wife is one of the most severe stressors. For example, according 
to the Holmes – Rahe comparative scale, the death of a spouse is 
estimated at a maximum of 100 points on the scale [16]. The loss 
of spouse played the most significant role in the risk of myocardial 
infarction in men which increased more than 6 times and the 
risk of myocardial infarction increased almost 4 times among 
divorced men. Our results are consistent with the Framingheim 
study, which showed that married men have a survival advantage 
compared to unmarried men [15]. In a study of middle-aged men 

in the Netherlands unmarried men had a significantly higher risk 
of all-cause death (HR = 1.7) and coronary mortality (HR = 2.2) 
than married men [17]. In a Finnish study unmarried men had 
significantly higher mortality rates compared with married men 
[18]. 
The highest level of stress in the family (39.3%) was experienced 
by men with primary educational level as well as those related to 
workers with average physical labor (35.9%). In our population a 
low level of education contributed to an increased risk of stroke 
in both men (HR = 6.3) and women (HR = 3.33). Our findings are 
consistent with a cohort study in Australia where low educational 
attainment was associated with an increased risk of stroke in both 
men and women [19]. 

We did not find significant differences in groups experiencing stress 
in the family and differing by gender over 16 years of follow-up. 
The risk of myocardial infarction in men and women was almost 6 
times higher and the risk of stroke was 3.5 times higher.

 In the past 5-10 years, many datasets have been pooled in ‘meta-
analyzes’, which has greatly accelerated progress in research on 
stress as a predictor of CVD risk. Severe stressful experiences 
in childhood such as physical violence and substance abuse 
in the family can be harmful to health and increase the risk of 
multiple chronic conditions in adulthood. Compared to childhood 
stress and classic adult risk factors such as smoking, high blood 
pressure and high serum cholesterol, the harmful effects of stress 
in adulthood are generally less pronounced. However, stress in 
adulthood plays an important role as a disease trigger in people 
who already have high levels of atherosclerotic plaques and as a 
determinant of prognosis and outcome in people with pre-existing 
cardiovascular or cerebrovascular disease. Longitudinal studies 
support earlier laboratory stress related observations concerned 
pathophysiological alterations. The decrease in the arrhythmic 
threshold and sympathetic activation with a corresponding increase 
in blood pressure as well as pro-inflammatory and procoagulant 
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reactions are precursors of mental stress. In some clinical 
guidelines, stress has already been recognized as a prevention goal 
for people with a high overall risk of cardiovascular disease or 
with established cardiovascular disease [20].

Conclusions
1.	 In the open population of 25-64 years in Novosibirsk family 

stress was higher among men (31.5%) compared to women 
20.9%. High level of stress were more common among men 
aged of 55-64 years (39.3%) and women aged of 45-54 years 
(22.9%). 

2.	 The highest level of family stress in our population was 
experienced by widowed men (30%) and women (22.5%); 
persons with primary level of education: men - 39.3%, women 
- 24.7%; workers of average physical labor: men - 35.9%, 
women - 20.3%. 

3.	 The risk of myocardial infarction over a 16-year period in 
persons experiencing family stress was among men HR=5.9 
and among women HR=5.58. The most significant risk factors 
for myocardial infarction incidence were divorcing (HR=3.9) 
and widowhood (HR=6.3). 

4.	 The risk of stroke in men with family stress 3.45-fold higher 
and in women 3.52-fold higher. The risk of stroke was higher 
in those with high school and primary education both in men 
(HR=3.9 and HR = 6.3) and women (HR=2.87 and HR=3.33). 

The work was performed within the framework of the 
budgetary theme NIITPM - branch of the ICG SB RAS Reg. № 
AAAA-A17-117112850280-2, Gov.Task № 0324-2018-0001
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