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Social support and stroke risk: an epidemiological
study of a population aged 25–64 years
in Russia/Siberia
(the WHO MONICA-psychosocial program)
Objective: to determine the impact of social support on the risk of stroke in an open population aged 25–64 years in Russia/Siberia.
Patients and methods. A random representative sample of a Novosibirsk population aged 25–64 years (657 men; mean age, 44.3±0.4 years;
response rate, 82.1%; 689 women; mean age, 45.4±0.4 years; response rate, 72.5%) was examined within Screening III of the WHO MONICA-psychological program. The screening program included: registration of sociodemographic data and determination of social support (the
index of close contacts (ICC) and the social network index (SNI). The prospective follow-up study period was 16 years. The study identified
the following end-point: new-onset stroke cases.
Results and discussion. The open population aged 25–64 years showed a low ICC in 62% of men and in 56.8% of women (χ2=22.603; df=2;
p=0.0001) and a low SNI in 43.5% of men and in 33.9% of women (χ2=21.546; df=2; p=0.0001). During a 16-year follow-up, the risk of
stroke in the people with a low ICC was 3.5 times higher for men (95% confidence interval (CI), 1.42–7.69; p<0.05), and that was 3.6 times
higher for women (95% CI, 1.5–8.7; p<0.01). Over the same follow-up period, the risk of stroke in the patients having a low SNI was 3.4-fold
higher for men (95% CI 1.28–5.46, p<0.001) and 2.3-fold higher for women (95% CI 1.18–4.49, p<0.05). Application of a multivariate model
revealed an increase in the risk of stroke in people with a low level of social support: in men with an unfavorable family status, manual labor
and in women with a low level of education.
Conclusion. Social support is a protective risk factor for stroke in both men and women.
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Stroke is the fourth leading cause of death in the world and
often leads to serious long-term disability as well as deterioration
in the quality of life of both patients and their families. Therefore,
stroke prevention is a public health priority [1]. It is believed that
social environment has a huge impact on the physical and psychological health and human well-being [2]. Social support
demonstrates the structure of people's relationships in terms of
quality and quantity [3], i.e., social support can be viewed in the
structure of both family (relationships with loved ones, emotional care, instrumental help, information support) and social relationships (relationships in society) [3]. It is important to study the
level of support between relatives and inside the families and integration into society because there are differences in the type, frequency, intensity and degree of support [4].
Previous epidemiological studies have shown that insufficient social network and lack of social support are associated with
an increase in the incidence of coronary heart disease [5] and
heart failure [6] but only a few studies have estimated the association of these factors with the risk of stroke [7].
The mechanisms underlying these associations are not fully
elucidated but probably include behavioral (non-compliance with
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diet, smoking, alcohol consumption and low physical activity) [8]
and physiological (presence of hypertension, diabetes, obesity and
increased levels of C-reactive protein [CRP]) [9] components.
Perhaps, a certain role is played by psychological stress (depression,
feeling of loneliness or life exhaustion) [10]. At the same time, there
is evidence that low levels of social network (close contact) and lack
of social support are associated with a greater risk of stroke regardless of behavioral factors and other major stroke risk factors [11].
The aim was to study the influence of the level of social support (index of close contacts [ICC], social networks index [SNI])
on the risk of stroke in the open population of 25–64 years old in
Novosibirsk.
Patients and methods. Under the III screening of the WHO
MONICA-psychosocial program (Monitoring morbidity and
mortality trends from cardiovascular diseases and their determinants) [12] a random representative sample of an open population
aged of 25–64 years in the Oktyabrsky district of Novosibirsk was
surveyed in 1994 (657 men, mean age – 44.3 ± 0.4 years, response
– 82.1%; 689 women, mean age – 45.4 ± 0.4 years, response –
72.5%). This sample was compiled in accordance with the requirements of the WHO MONICA – psychosocial protocol [12].
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The screening program included
the following items:
1. Registration of socio-demographic
data, according to the standard epidemiological protocol of the WHO MONICA-psychosocial WHO 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), educational level (Table 3), and occupation (Table
4) were evaluated.
2. Testing by psychosocial methods to
assess the level of social support (Social
Support, Berkman-Syme test) [13]. ICC
(consisting of 17 points and rated as low,
medium, high) and SNI (comprising 9
points and rated as low, medium-1, medium-2, high) were determined. The subjects were asked to independently answer
the questions of the scale according to the
instructions. The analyzed level of risk
factor was assumed to be its value in the
initial study, and the contribution of time
dynamics was not taken into consideration.
The techniques were strictly standardized and complied with the requirements of the WHO MONICA-psychosocial protocol. [12].
The processing of the material
under the WHO MONICA-psychosocial
program was carried out at the MONICA
Information Collection Center (Helsinki,
Finland). Quality control was carried out
at MONICA Quality Control Centers:
Dundee (Scotland), Prague (Czech
Republic), Budapest (Hungary). The
results were judged to be satisfactory. [12].
Women and men with identified
cardiovascular pathology (coronary heart
disease, cerebrovascular diseases, arterial
hypertension, myocardial infarction),
diabetes developed before or during the
screening were excluded from the study.
The analysis included 384 women and 190
men at the baseline age of 25–64 years.
The period of prospective observation of
the participants was 16 years.
The end point of the study was the
first occurrence of stroke. Sources used to identify cases of stroke
included: annual surveys of people in the population cohort,
medical histories, hospital discharge reports, district clinics,
death certificates, interviews with relatives, pathoanatomical and
forensic medical reports. 35 cases of new-onset stroke in women
and 22 in men were revealed during the follow-up period in this
cohort. The authors proved that psychosocial factors are independent risk factors for stroke [12].
Statistical analysis was performed using the SPSS version
11.5 software package [14]. To test the statistical significance of

differences between the groups, the Pearson _2 test was used [15].
For assessing the risk of incidence hazard ratio (HR) or its 95%
confidence interval (CI, minimum – maximum) depending on
different control times, univariate and multivariate Cox-regression proportional hazards model was used [16]. In all types of
analysis differences were considered significant if p-value was
≤0.05 (p≤0.05).
Results. In the open population of 25–64 years old, a low
ICC was detected in 62% of men and 56.8% of women (χ2 =
22.603, df = 2, p = 0.0001). When distributed by age groups, the
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lowest ICC was observed in men 55–64 years old: 64.6% (χ2 =
14.85, df = 2, p = 0.0001) and in women 35–44 years old: 60.6%
( χ2 = 3.917, df = 2, p = 0.141; Table. 5).
43.5% of males and 33.9% of females in the investigated
population had a low SNI (χ2 = 21.546, df = 2, p = 0.0001). The
lowest SNI was detected in young men 25–34 years old: 50% (χ2
= 15.894, df = 3, p = 0.001) and women 35–44 years old: 39.4%
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(χ2 = 1.071, df = 3, p = 1; see Table 5).
Table 6 shows distribution by ICC level and marital status.
ICC was the lowest in unmarried men – 85% (χ2 = 9.681, df = 2,
p = 0.008) and divorced women – 60.3% (χ2 = 8.687, df = 2; p =
0.013).
Similarly, a low SNI was observed more often in men who
never married – 63.2% (χ2 = 25.374, df = 3, p = 0.0001), and in
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divorced women – 46.6% (χ2 = 25.374, df = 3, p = 0.0001; Table
7).
The lowest ICC was found in men (66.1%) and women
(58.1%) with a medium level of education (χ2 = 18.672, df = 2, p
= 0.0001; Table 8).
Table 9 shows correlation between SNI and educational
level of the study participants. A low SNI was more common in
men with uncompleted university course or college education –
49.7% (χ2 = 18.672, df = 2, p = 0.0001) and in women with high
school education – 40.3% (χ2 = 8.99 , df = 3, p = 0.038).
Low ICC rates were significantly more often found in those
males who were engineers (63.9%) than in females of the same
group (49.4%; χ2 = 8.99, df = 3, p = 0.038; Table 10).
A low SNI was also significantly more frequently observed
in men (50.7%) than in women (28.1%) who were engineers
(χ2=10,705, df=3, p=0,017; Table 11).
During the follow-up period the risk of stroke in persons
with a low ICC was 3.5-fold increased in men (95% CI
1.42–7.69; p <0.05) and 3.6-fold increased in women (95% CI
1.5–8.7; p <0.01) (Table 12).
The risk of stroke in men with a low SNI over 16 years was
3.4 times higher (95% CI 1.28-5.46; p<0.001), and in women –
2.3 times higher (95% CI 1.18-4.49; p<0.05; Table 13).
In the Cox multivariate proportional hazards model which
included social gradient and age, the risk of stroke was 2 times
higher in men with a low ICC (95% CI 1.27–3.61; p <0.01) and
4.13 times higher in women (95% CI 1.67–10.16; p<0.01). The
combination of a low ICC and primary education increased the
risk in both men (HR 2.2; 95% CI 1–4.5; p <0.05) and women
(HR 6.26; 95% CI 1, 2–32.7; p <0.05) compared to persons with
a university degree and higher ICC values. Also, the risk of stroke
was higher only in women who had low and medium levels of ICC
(HR 5.66; 95% CI 1.12–28.46; p <0.05) and uncompleted university education or college education (HR 5.17; 95% CI 1.222.29; p <0.05). The risk of stroke was 5.9 times higher in men
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engaged in manual labor with a low ICC (95% CI 2.1–16; p
<0.001) compared to those who were in executive positions with
a higher ICC. This indicator was also higher in divorced (HR 6.9;
95% CI 3.6–13; p <0.001) and widowed (HR 6.4; 95% CI
2.6–16; p <0.001) men with a low ICC versus married men with
medium and above levels of ICC. At the age group of 55–64 years
old with a low ICC the risk of stroke was 2.7 times higher in men
(95% CI 1.4-5.2; p <0.01) and 5.19 times higher in women (95 %
CI 1.11-24.23; p <0.05) compared to those aged 25–54 years with
medium and above levels of ICC (Table 14).
After adjustment for social gradient and age in the multivariate analysis, the risk of stroke increased in those with a low
SNI in both men (HR 2.2; 95% CI 1.3-3.8; p <0.01) and women
(HR 2.23; 95% CI 1.1-4.49; p <0.05). The risk was higher in men
(HR 2.8; 95% CI 1.4-5.7; p <0.01) and women (HR 5.74; 95% CI
1.19-27.62; p < 0.05) with primary education and low SNI values.
It was also higher in women with uncompleted university education/ college education (HR 4.46; 95% CI 1.14-17.52; p <0.05)
and secondary education (HR 4.91; 95% CI 1.07-22.4; p <0.05)
with a low SNI, compared to women with a university degree and
a higher SNI. Men engaged in moderate manual labor and having low SNI levels had a higher risk of stroke (HR 4,8; 95% CI
1,7-13; p<0,01) compared to managers. Divorced (HR 6,6; 95%
CI 3-12,6; p<0,0001) and widowed men (HR 6,9; 95% CI 2,817; p<0,0001) with a low SNI had a higher risk of stroke compared to married men with medium and above levels of SNI. The
risk of stroke was 2.3-fold increased in men aged 55–64 with a
low SNI (95% CI 1,2-4,5; p<0,01) compared to those aged
25–54 with higher levels of SNI (Table 15).
Discussion. In this survey we explored social interactions
and social support represented by two indices – ICC and SNI –
in an open working-age population aged 25–64 years. Our estimates showed that a large number of men (62%) and women
(56.8%) had a low level of ICC. Low ICC levels were detected in
60.6% of middle-aged women and 64.6% of older men who had a
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3-fold increased risk of stroke. SNI demonstrates the level of integration into society, and we found that it was low in almost one
third of men and women. The prevalence of a low SNI was the
highest in young men (50%) and middle-aged women (39.4%).
The results are consistent with the data from other researchers
who have found that from 40% to 70% of the world population
either have a low level of social support or are socially isolated
[17].
In our study the risk of stroke in both men (HR 3.5) and
women (HR 3.6) was about the same within 16 years of followup in the population with low ICC levels. After adjustment for
social variables (marital status, level of education, occupation
and age) the risk of stroke in men decreased and was 2 times
higher, but in women it increased and was 4 times higher compared to other participants. The subsequent detailed assessment
of risk groups showed that family associated life events were more
significant for males than females: the risk of stroke was the highest in divorced (HR 6.9) and widowed (HR 6.4) men with a low
ICC. No such patterns were found in women, although the lowest ICC level was noted in divorced women. The combination of

a low ICC with primary education increased the risk of stroke
both in men (HR 2.2) and women (HR 6.26). Higher education
and medium and above ICC proved to be protective factors in
terms of stroke risk in women. But the risk of stroke was 5 times
higher in women with a low ICC and uncompleted higher or secondary education. Occupational status was of great importance
for men. The risk of stroke in those engaged in manual labor was
6 times higher compared to managers. A low SNI increased the
risk of stroke both in men (HR 3.4) and women (HR 2.3) over
the 16 year period of follow-up. The risk of stroke adjusted for
social status and age, did not significantly influence the general
picture neither in men (HR 2.2), nor in women (HR 2.23). A
more detailed analysis showed that a combination of primary
education and a low SNI was an adverse prognostic factor of
stroke both in men (HR 2.8) and in women (HR 5.7). The risk of
stroke was higher in women with a low SNI associated with
uncompleted higher (HR 5.17) or secondary education (HR
5.66). Occupational status was essential for men: the risk of
stroke was 6 times higher in those with moderate physical labor
and a low SNI, compared to managers.
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Additionally, we explored the risk of stroke depending on
marital status together with SNI levels. The risk of stroke was
higher in divorced (HR 6.9) and widowed (HR 6.4) men with a
low SNI, compared to married ones. The risk was also higher in
the age group of 55–64 years old, both in men and women,
compared to other age groups with SNI of medium and high
levels.
The results of this study were consistent with a systematic
review of nine independent studies (total sample – 2577 cases)
[17] which included our earlier study [18]. According to this
review, the mean risk of stroke was 1.32 (95% CI 1.04-1.68;
p<0.05). It should be noted, that socially isolated people are at a
greater risk of stroke due to lack of family support, low level of
education and socio-economic status, poor awareness of a
healthy lifestyle and prevention of cardiovascular diseases. [19,
20]. All of this becomes an obstacle to raising awareness about risk

factors of cardiovascular diseases and reduces the opportunity of
their timely prevention. [18, 20].
The study showed that solving the problem of a low level of
social integration can play an important role in preventing stroke
as one of the main causes of morbidity in Russia.
Conclusion. Low ICC levels were observed in 62% of men and
56.8% of women, and low SNI levels – in 43.5% and 33.9%, respectively, in the open general population aged 25–64 years. We found an
increased risk of stroke in persons with a low ICC (in men it was 3.5
times higher and in women – 3.6 times higher) and in persons with
a low SNI ( in men – 3.4 times higher, in women – 2.3 times higher) over 16 years of follow-up, using univariate analysis. Multivariate
model after adjustment for social factors and age revealed an
increased risk of stroke in persons with low levels of social support.
Men with a disadvantageous marital status, moderate physical labor,
and women with a low level of education were at risk.
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