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A B S T R A C T
Background: Psychosocial risk factors are important determinants of cardiovascular diseases (CVDs): 
people involved in positive relationships live longer than those with low social support (SS). 

Aims: Our study aimed to evaluate the association between SS, components of the social network, 
and CVDs.

Methods: A cross-sectional population-based survey WOBASZ II conducted in the years 2013– 
–2014 included a sample of 6043 individuals, aged 20 and over, who completed the Berkman-Syme 
questionnaire to assess SS using the social network index (SNI).

Results: Higher percentage of low SS was observed in women (52.15%) compared to men (45.4%) 
(P <0.001). People with a low SNI had a worse CVD risk factor profile. None of the analyzed social 
contacts (with children, relatives, or friends), regardless of how satisfactory they were, was associated 
with CVDs in men. In women, satisfying contact with children or relatives appeared to be associated 
with better cardiovascular health. Furthermore, active participation in organized social activity in-
creased the chance of arrhythmia in both sexes: 1.50 (1.04–2.15); P = 0.029 in men; 1.47 (1.11–1.95); 
P = 0.007 in women. Although a low SNI was associated with analyzed CVDs in the univariate analysis, 
it was not confirmed in the fully adjusted model. 

Conclusions: More women had low SS compared to men. People with low SS had a worse CVD risk 
factor profile. There was a significant independent relationship between different components of 
the SNI, such as social contacts and CVDs in women and active participation in organized social 
activity and arrhythmia in both sexes.
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W H A T ’ S  N E W ?
The main novelty of our study was that we not only analyzed the social support (SS) index as a whole but also particular com-
ponents of the social network index (SNI), taking into account their quality. We showed worse cardiovascular disease (CVD) risk 
factor profile in individuals with a low SNI and found that social contact (with children, relatives, or friends), its quality, and the 
number of sources of social ties (none or 1, 2, and 3) were associated with cardiovascular health, but only in women. In turn, active 
participation in organized social activity increased the chance of arrhythmia in both sexes and, additionally, CVDs in women. 
The results of our study let us draw attention to the issue of SS as it is known that persons receiving higher support have better 
physical and psychological health, better lifestyle, and greater medication adherence. 

INTRODUCTION
Cardiovascular diseases (CVDs) are the leading cause of mor-
bidity and mortality, responsible for most social costs, deteri-
oration in quality of life, and shortening of life expectancy [1].  
It is well known that people involved in positive relationships 
live longer than those with low social support (SS) [2]. This is 
especially true for people with low SS, low socioeconomic 
status, or depression. The simplest definition of SS was pro-
posed by Sarason: social support means assistance available 
to the individual in a difficult or stressful situation [3]. Lack 
of social support affects people negatively [4]. Some psy-
chological factors that lead to chronic physiological stress, 
such as low SS or depression, are considered determinants 
of cardiovascular health because they can cause chronic 
systemic inflammation and increase the frequency of poten-
tially negative behaviors that lead to the formation of new 
or increased intensity of current risk factors [5, 6]. In turn, 
a high level of SS has a positive impact on health behavior 
as well as on compliance with physician recommendations. 

Although the overall beneficial effect of SS has been 
consistently reported in most studies, components of SS 
in different populations may not have the same effect. 
Different forms, sources, and types of SS can be critical in 
protecting various communities. In post-transformation 
Poland, after profound social and economic changes, 
the level of social support is similar to that of Western 
European countries [7] although it has recently decreased 
[8]. Furthermore, it is impossible to ignore the effect of  
the COVID-19 pandemic. Because of restrictions during the 
pandemic, the frequency of social face-to-face contact and 
its quality has changed, which influenced social well-being. 
Also, new forms of contact were created, e.g. online SS 
(home working, home education), which had existed before 
the pandemic but have increased during it, and some of 
them have remained since the COVID-19 pandemic ended.

This study aimed to evaluate the association between 
social support in general, as well as different components 
of the social network and CVDs, taking into account the 
quality of social contacts. 

METHODS

Research design and participants
The methods of the National Multicenter Health Examina-
tion Survey (Polish acronym WOBASZ II) were previously 

published [9]. In summary, the study was carried out in 
2013–2014 in a sample of the Polish population, aged 
20 and over. The random selection of participants stratified 
according to sex, administrative units, and type of urban-
ization was carried out using the electronic database of 
national individual personal identification numbers (PESEL) 
with a response rate of 46.5%. The study was accepted by 
the Field Bioethics Committee (no. 1344/12). Before data 
collection, all respondents signed an informed consent 
for both questionnaires, physical examination, and blood 
tests. Finally, 6043 individuals (2710 men and 3333 wom-
en) were examined who completed the Berkman-Syme 
questionnaire [10].

Data assessment
The study protocol involved conducting a face-to-face ques-
tionnaire, physical examination, and laboratory tests. For the 
present analysis, we identified people who suffered: from 
ischemic heart disease (IHD), arrhythmia, and cardiovascular 
diseases (CVDs) based on self-reported data. Individuals with 
IHD had a medical history of diagnosis or hospitalization for 
acute coronary syndrome including myocardial infarction 
(MI), percutaneous coronary intervention (PCI), coronary 
artery bypass grafting (CABG), a history of MI, or a diagnosis 
of IHD without hospitalization. Persons with arrhythmia 
had a medical history of diagnosis or hospitalization for ar-
rhythmia, including atrial fibrillation and other heart rhythm 
disturbances, or an implanted pacemaker/cardioverter-de-
fibrillator. Hypertensive people were defined as those with 
arterial blood pressure ≥140/90 mm Hg (mean taken from 
the 2nd and 3rd blood pressure measurements made during 
the survey) and/or those reporting use of antihypertensive 
medication. Subjects with a self-reported medical history of 
diabetes or with a fasting blood glucose level ≥7.0 mmol/l or 
on hypoglycemic treatment were considered diabetic. Obesi-
ty was diagnosed as a body mass index (BMI) ≥30 kg/m2. The 
current smoker was a person who regularly smokes at least 
one cigarette a day, a former smoker was a person who had 
smoked in the past, stopped smoking, and did not smoke 
at the time of the survey; and a non-smoker was a person 
who had never smoked cigarettes. 

Assessment of social support
Social support was evaluated according to the “social 
network scale” by Berkman-Syme [10]. The Berkman-Syme 
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questionnaire, composed of 31 questions on marital status, 
contacts with children, friends, and relatives, and active 
participation in organized social activities, was used to 
assess SS in the examined population. The respondents’ 
answers received codes or points, and suitable code tables 
were used to calculate the social network index (SNI) to 
identify low, medium, high, and very high SS in the exam-
ined persons. For our analysis, the last two subgroups were 
combined into one “high” SS group. The method applied 
in the study was in agreement with the WHO MONICA 
Psychosocial Optional Study (MOPSY)  guidelines [11]. 
Additionally, we analyzed different components of the 
SNI, e.g., contacts with at least 1 child, at least 1 relative, 
or at least 1 friend, together with their quality (combined 
none or unsatisfactory contact vs. satisfactory contact, 
according to subjective assessment) and also partici-
pation in at least 1 organization: social, political, sports, 
charity organizations and unions (combined no or passive 
vs. very or moderately active participation). Furthermore, 
we assigned participants to 3 groups, according to the 
number of sources of satisfactory social contacts (children, 
relatives, friends; at least 1 satisfactory contact) — none 
or 1 source, 2 sources (i.e., children & relatives, children  
& friends, relatives & friends), or 3 sources.

Statistical analysis
The study population was divided into three groups ac-
cording to the SNI (low, moderate, high). All analyses were 
performed separately in men and women. Quantitative and 
qualitative variables were presented as median (IQR — inter-
quartile range) and number (percentage), respectively. The 
Kruskal-Wallis or Mann-Whitney tests were used for com-
parison of continuous traits and the χ2 test for categorical 
attributes. The prevalence of SNI components was adjusted 
for age and presented as means with a 95% confidence 
interval (95% CI). Logistic regression models were applied 
first to investigate the associations between the level of SNI 
or its components and risk factors, and, second, between 
them and CVDs, IHD, and arrhythmia. The multivariable 
models were adjusted for socio-demographic and CVD risk 
factors and comorbidity. The results of logistic regression 
were presented as odds ratios (OR) with 95% CI. Statistical 
analyses were performed with SAS version 9.4 (SAS, Cary, NC, 
US). A P-value <0.05 was considered statistically significant.

RESULTS
The characteristics of the study participants by sex and SS 
level are shown in Table 1. In general, men were younger 
than women (median [IQR] age, 49.0 [35.0–61.0] years 
vs. 51.0 [37.0–62.0] years; P = 0.005). Both men and women 
differed significantly in all analyzed parameters except 
for the prevalence of obesity and CVDs. Furthermore, 
compared to women, men were more often smokers 
and were more frequently diagnosed with hypertension, 
diabetes, and IHD. On the other hand, women were better 
educated, less likely to be single, more likely to be widows, 

and they were more often diagnosed with arrhythmia and 
low SS. Both men and women differed in age between SNI 
groups. Median age decreased with higher SNI. Additional-
ly, significant disparities were observed in the prevalence 
of the analyzed risk factors/comorbidities between SNI 
groups, with the highest prevalence in people with a low 
SNI (Table 1). 

Taking into account the relationship between the 
prevalence of CVDs, IHD, and arrhythmia and the quality of 
social contacts with children, relatives, or friends, we found 
that, regardless of participants’ age, none of these three 
types of social relationships, no matter how satisfactory 
they were, was associated with CVDs in men. However, 
women who reported satisfactory contacts with at least 
one child or one relative had a significantly lower preva-
lence of CVDs, IHD, or arrhythmia (Table 2). Furthermore, 
the prevalence of CVDs, IHD, and arrhythmia in women 
decreased significantly with more sources of satisfactory 
social contact, while active participation in organized so-
cial activities was associated with a higher prevalence of 
arrhythmia in both men and women (Table 2). 

The frequency of satisfactory contacts with children, 
relatives, or friends increased with a higher SS both in men  
and women. In general, slightly more women than  
men reported satisfactory social contacts, except for the 
high SNI group, where there were no differences between 
men and women. Additionally, women reported more 
often support from three sources of social contacts, regard-
less of the level of the SNI. Men and women did not differ in 
their active participation in organized social activities. More 
than 70.0% of men and women with a high SNI actively 
participated in organized social activities, compared to 
none in the low SNI group (Table 3).

Although raw data on study population characteristics 
showed that there were significant differences in the preva-
lence of CVD risk factors (smoking, hypertension, diabetes 
mellitus [DM], and obesity) between the SNI groups, with 
the highest frequency in the lowest SNI group, in regression 
models adjusted for age and education, a significant asso-
ciation was found only between smoking and a low SNI in 
men and between hypertension and a low SNI in women 
(Table 4, Model 1). In the SNI component-based model 
(marital status, number of sources of satisfactory social ties, 
and active participation in organized social activity) adjusted 
for age and education, we found more associations between 
SNI components and risk factors. Married status was asso-
ciated with less smoking in both sexes and more prevalent 
obesity in men. In turn, having two sources of satisfactory 
social contacts (compared to none or just one source) was 
associated with lower chance of hypertension in men, 
while active participation in organized social activities was 
associated with lower chance of DM in men and lower odds 
of hypertension and smoking in women (Table 4, Model 2).

 In the univariate regression analysis (Table 5, Model 1),  
it was found that a low or moderate SNI (compared to 
a high SNI level) was associated with much higher odds of 
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Table 1. Participants characteristics. The WOBASZ II Study (n = 6043)

Men Women P M vs. W

Total Social network index P-va-
lue

Total Social network index P-va-
lue

Low Mode-
rate

High Low Mode-
rate

High

N (%) 2710 
(44.9)

1229 
(45.4)

944  
(34.8)

537  
(19.8)

– 3333 
(55.1)

1738 
(52.1)

1136 
(34.1)

459 (13.8) – –

Age, years, median (IQR) 49 
(35–61)

55 
(42–65)

48 
(36–59)

34 
(25–48)

<0.001 51 
(37–62)

55 
(41–65)

47 
(35–58)

39 
(26–53)

<0.001 0.005

Education

Primary, n (%) 388 (14.3) 263 (21.4) 95 (10.1) 30 (5.6) <0.001 605 (18.2) 453 (26.1) 137 (12.1) 15 (3.3) <0.001 <0.001

Vocational, n (%) 842 (31.1) 433 (35.2) 301 (31.9) 108 (20.1) 607 (18.2) 377 (21.7) 190 (16.8) 40 (8.7)

Secondary, n (%) 962  
(35.5)

376  
(30.6)

349  
(37.1)

237  
(44.1)

1251 
(37.6)

637  
(36.7)

437  
(38.5)

177  
(38.6)

High, n (%) 516 (19.1) 157 (12.8) 197 (20.9) 162 (30.2) 865 (26.0) 268 (15.5) 370 (32.6) 227 (49.4)

Marital status

Married/cohabited, n (%) 1892 
(69.8)

978  
(79.6)

686  
(72.7)

228  
(42.5)

<0.001 2152 
(64.6)

1186 
(68.2)

776  
(68.3)

190  
(41.4)

<0.001 <0.001

Single, n (%) 591 (21.8) 117 (9.5) 184 (19.5) 290 (54.0) 446 (13.4) 67 (3.9) 154 (13.6) 225 (49.0)

Divorced/separated, n (%) 126 (4.7) 72 (5.9) 42 (4.4) 12 (2.2) 225 (6.7) 119 (6.8) 88 (7.7) 18 (3.9)

Widowed, n (%) 101 (3.7) 62 (5.0) 32 (3.4) 7 (1.3) 510 (15.3) 366 (21.1) 118 (10.4) 26 (5.7)

Risk factors & comorbidities

Smoking status

Current smoker, n (%) 784 (29.0) 379 (30.9) 255 (27.1) 150 (28.1) <0.001 642 (19.3) 355 (20.4) 211 (18.6) 76 (16.6) 0.08 <0.001

Former smoker, n (%) 914 (33.8) 463 (37.7) 312 (33.2) 139 (26.0) 623 (18.7) 334 (19.2) 216 (19.0) 73 (15.9)

Non-smoker, n (%) 1004 
(37.2)

385  
(31.4)

374  
(39.7)

245  
(45.9)

2066 
(62.0)

1049 
(60.4)

708  
(62.4)

309  
(67.5)

Comorbidity

Hypertension, n (%) 1318 
(49.3)

676  
(55.6)

458  
(49.4)

184  
(34.7)

<0.001 1361 
(41.3)

868  
(50.4)

387  
(34.6)

106  
(23.3)

<0.001 <0.001

Diabetes, n (%) 299 (11.4) 182 (15.2) 85 (9.4) 32 (6.2) <0.001 291 (9.1) 206 (12.3) 71 (6.5) 14 (3.1) <0.001 0.003

Obesity, n (%) 658 (25.5) 313 (26.9) 241 (26.7) 104 (20.1) 0.008 848 (26.9) 497 (30.3) 276 (26.0) 75 (16.9) <0.001 0.20

Cardiovascular health status

Cardiovascular disease, 
n (%)

519 (19.4) 291 (24.1) 168 (18.1) 60 (11.3) <0.001 677 (20.7) 398 (23.4) 214 (19.2) 65 (14.4) <0.001 0.21

Ischemic heart disease, 
n (%)

299 (11.1) 168 (13.8) 101 (10.8) 30 (5.6) <0.001 277 (8.4) 182 (10.6) 73 (6.5) 22 (4.8) <0.001 <0.001

Arrhythmia, n (%) 239 (9.0) 130 (10.8) 77 (8.3) 32 (6.0) 0.004 393 (12.1) 211 (12.5) 144 (12.9) 38 (8.4) 0.035 <0.001

Atrial fibrillation, n (%) 116 (4.3) 61 (5.0) 40 (4.3) 15 (2.8) 0.11 160 (4.9) 101 (5.9) 48 (4.3) 11 (2.4) 0.005 0.34

Other heart rhythm 
disturbances, n (%)

185 (6.9) 101 (8.4) 57 (6.1) 27 (5.1) 0.022 294 (9.0) 148 (8.7) 116 (10.3) 30 (6.6) 0.053 0.004

P-value — for comparisons between social network index levels; PMvsW — for comparisons between sexes; obesity — body mass index ≥30 kg/m2

Abbreviation: IQR, interquartile range 

CVDs, IHD, or arrhythmia in both sexes (with a higher OR 
in men), but in the fully adjusted model (Table 5, Model 2) 
no significant associations were observed between the SNI 
and CVDs, IHD, or arrhythmia. 

Active participation in organized social activities in the 
univariate analysis (Table 6, Model 1A) was significantly 
associated with CVDs and IHD in men and only with IHD in 
women but was not observed in the fully adjusted model. 
The number of sources of satisfactory social contact did 
not matter in men in the context of the analyzed diseases, 
but, in women, having at least two sources of satisfactory 
social contact was associated with 40%–50% lower chance 
of CVDs and arrhythmia, compared to those with none or 
one source of social bonds (Table 6, Model 1B). In the fully 
adjusted model (Table 6, Model 2), active participation 
in organized social activities was associated with higher 
chance of arrhythmia in both sexes and CVDs in women. 

We included the results of further in-depth analyses 
regarding arrhythmia in Supplementary material (Tables 
S1 and S2). No significant association was found between 
the number of sources of satisfactory social contact in 
men, but in women having more than two sources of 
satisfactory social contact was related to lower chance of 
CVDs and arrhythmia, compared to having none or just 
one source. Marital status was not related to any of the 
analyzed diseases.

Based on our analysis, it is worth noting that risk fac-
tors/comorbidities turned out to be more strongly related 
to cardiovascular health status than social ties.

DISCUSSION
Cardiovascular diseases are the leading cause of mortality 
in people under 65 years of age and are a primary health, 
social, and economic problem in Poland. The number of CVD 
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Table 2. Relationship between prevalence of CVD, IHD, and arrhythmia and satisfaction with different components of the social network  
by sex (data adjusted for age). The WOBASZ II Study (n = 6043)

Organized social 
activity

Men P-value Women P-value

Active participationa Active participationa

No Yes No Yes

N (%) 2012 (74.4) 693 (25.6) – 2625 (78.9) 702 (21.1) –

CVD, % (95% CI) 19.1 (17.5–20.7) 20.4 (17.6-23.1) 0.43 20.2 (18.8-21.7) 22.6 (19.7-25.4) 0.15

IHD, % (95% CI) 10.9 (9.6–12.2) 11.7 (9.4–13.9) 0.56 8.6 (7.6–9.6) 7.6 (5.6–9.5) 0.35

Arrhythmia, %  
(95% CI)

8.3 (7.1–9.5) 10.8 (8.7–12.9) 0.047 11.3 (10.1–12.6) 14.6 (12.2–17.0) 0.017

Social contact with 
child/childrenb

Social contact P-value Social contact P-value

None or unsatisfactory Satisfactory None or unsatisfactory Satisfactory

N (%) 71 (3.6) 1908 (96.4) – 43 (1.5) 2732 (98.5) –

CVD, % (95% CI) 23.6 (14.5–32.7) 22.7 (20.9–24.4) 0.84 36.4 (24.5–48.3) 22.5 (21.0–24.0) 0.023

IHD, % (95% CI) 14.3 (6.9–21.8) 13.2 (11.7–14.6) 0.77 18.7 (10.4–27.0) 9.2 (8.2–10.3) 0.027

Arrhythmia, %  
(95% CI)

16.8 (9.8–23.8) 10.2 (8.8–11.5) 0.07 21.0 (11.0–31.0) 12.8 (11.5–14.0) 0.11

Social contacts with 
at least 1 relative

None or unsatisfactory Satisfactory P-value None or unsatisfactory Satisfactory P-value

N (%) 217 (8.1) 2480 (91.9) – 198 (6.0) 3123 (94.0) –

CVD, % (95% CI) 19.6 (14.7–24.5) 19.4 (18.0–20.9) 0.94 27.1 (21.7–32.4) 20.4 (19.1–21.7) 0.018

IHD, % (95% CI) 11.7 (7.8–15.7) 11.1 (9.9–12.2) 0.76 8.3 (4.6–12.0) 8.5 (7.5–9.4) 0.95

Arrhythmia, %  
(95% CI)

9.7 (6.0–13.4) 8.8 (7.7–9.9) 0.67 19.4 (14.9–23.9) 11.6 (10.5–12.8) 0.001

Social contacts with 
at least 1 friend

None or unsatisfactory Satisfactory P-value None or unsatisfactory Satisfactory P-value

N (%) 383 (14.2) 2314 (85.8) – 440 (13.2) 2885 (86.8) –

CVD, % (95% CI) 18.5 (14.8–22.2) 19.7 (18.2–21.2) 0.55 21.7 (18.1–25.3) 20.6 (19.2–22.0) 0.56

IHD, % (95% CI) 10.8 (7.8–13.8) 11.2 (10.0–12.4) 0.82 9.3 (6.9–11.8) 8.3 (7.3–9.2) 0.43

Arrhythmia, %  
(95% CI)

8.7 (5.9–11.6) 9.0 (7.9–10.2) 0.86 12.0 (8.9–15.0) 12.1 (10.9–13.2) 0.95

Number of sources of social contacts P-value Number of sources of social contacts P-value

0 or 1 2 3 0 or 1 2 3

N (%) 190 (7.2) 912 (34.6) 1531 (58.2) – 126 (3.9) 877 (27.0) 2241 (69.1) –

CVD, % (95% CI) 18.1 (12.9–23.3) 21.6 (19.2–24.0) 18.3 (16.4–20.1) 0.09 31.2 (24.5–37.8) 21.7 (19.1–24.2) 19.7 (18.1–21.3) 0.003

IHD, % (95% CI) 11.3 (7.0–15.5) 12.7 (10.7–14.7) 10.2 (8.7–11.7) 0.16 11.6 (6.9–16.2) 10.5 (8.8–12.3) 7.4 (6.3–8.5) 0.005

Arrhythmia, %  
(95% CI)

9.5 (5.6–13.5) 9.6 (7.8–11.5) 8.3 (6.9–9.7) 0.51 20.1 (14.4–25.7) 12.4 (10.3–14.5) 11.3 (10.0–12.7) 0.011

aActive participation in at least 1 organization; bOnly for people who declared having a child/children

Abbreviations: CVD, cardiovascular disease; CI, confidence interval; IHD, ischemic heart disease

Table 3. Distribution of satisfaction with social contacts, number of sources of social contacts, and organized social activity by the social 
network index and sex. The WOBASZ II Study (n = 6043)

Social Network Index

Low Moderate High

Men Women P-value Men Women P-value Men Women P-value

N (%) 1229 (45.4) 1738 (52.1) <0.001 944 (34.8) 1136 (34.1) 0.54 537 (19.8) 459 (13.8) <0.001

Marital status

Married 978 (79.6) 1186 (68.2) <0.001 686 (72.7) 776 (68.3) 0.030 228 (42.5) 190 (41.4) 0.73

Satisfaction with contacts with at least

1 friend, n (%) 911 (74.6) 1351 (78.0) 0.030 878 (93.5) 1079 (95.1) 0.12 525 (97.8) 455 (99.1) 0.09

1 relative, n (%) 1072 (87.9) 1584 (91.7) <0.001 882 (93.7) 1090 (96.0) 0.017 526 (98.1) 449 (98.0) 0.91

1 child, n (%) 984 (95.5) 1551 (98.1) <0.001 690 (97.7) 944 (98.9) 0.048 234 (96.3) 237 (98.7) 0.08

Number of sources of social contacts

0–1, n (%) 132 (11.1) 88 (5.3) <0.001 44 (4.8) 29 (2.6) 0.009 14 (2.7) 9 (2.0) 0.50

2, n (%) 369 (31.2) 452 (27.0) 0.015 262 (28.3) 219 (19.5) <0.001 281 (53.7) 206 (46.0) 0.016

3, n (%) 683 (57.7) 1134 (67.7) <0.001 620 (66.9) 874 (77.9) <0.001 228 (43.6) 233 (52.0) 0.009

Organized social activities

Active participationa, n (%) 0 (0.0) 0 (0.0) - 317 (33.6) 369 (32.5) 0.62 376 (70.2) 333 (72.6) 0.40

aActive participation in at least 1 organization
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Table 4. Impact of the social network index level, sources of social contacts, and organized social activities on selected CVD risk factors  
in men and women. The WOBASZ II Study (n = 6043)

Sex Model Predictor Cardiovascular risk factor

Smoking Hypertension Diabetes Obesity

OR (95% CI); P-value OR (95% CI); P-value OR (95% CI); P-value OR (95% CI); P-value

Men Model 1 Age 0.97 (0.97–0.98); <0.001 1.06 (1.06–1.07); <0.001 1.06 (1.05–1.07); <0.001 1.02 (1.02–1.03); <0.001

Education

Primary 4.35 (3.07–6.16); <0.001 0.95 (0.68–1.31); 0.75 1.70 (0.998–2.90); 0.051 0.91 (0.64–1.31); 0.62

Vocational 3.84 (2.88–5.13); <0.001 1.25 (0.97–1.61); 0.09 1.43 (0.88–2.34); 0.15 1.29 (0.97–1.71); 0.08

Secondary 2.33 (1.76–3.08); <0.001 1.14 (0.89–1.46); 0.29 1.66 (1.02–2.71); 0.040 1.41 (1.07–1.85); 0.014

SNI level

Low 1.35 (1.05–1.74); 0.020 0.97 (0.76–1.25); 0.83 1.05 (0.68–1.61); 0.83 1.05 (0.80–1.38); 0.72

Moderate 1.07 (0.83–1.38); 0.60 1.09 (0.85–1.39); 0.51 0.90 (0.58–1.40); 0.64 1.17 (0.89–1.53); 0.26

Model 2 Age 0.98 (0.97–0.99); <0.001 1.06 (1.05–1.07); <0.001 1.06 (1.05–1.07); <0.001 1.02 (1.01–1.02); <0.001

Education

Primary 3.93 (2.74–5.64); <0.001 1.03 (0.73–1.44); 0.88 1.57 (0.89–2.75); 0.12 1.16 (0.80–1.70); 0.44

Vocational 3.92 (2.91–5.28); <0.001 1.36 (1.04–1.77); 0.023 1.33 (0.80–2.23); 0.28 1.42 (1.05–1.91); 0.023

Secondary 2.28 (1.71–3.03); <0.001 1.23 (0.96–1.58); 0.11 1.66 (0.999–2.76); 0.050 1.56 (1.17–2.07); 0.002

Marital status

Married 0.78 (0.63–0.97); 0.028 0.87 (0.70–1.09); 0.23 0.91 (0.66–1.26); 0.57 2.15 (1.66–2.78); <0.001

Number of sources of social contacts

3 0.79 (0.55–1.11); 0.17 0.82 (0.57–1.17); 0.27 0.96 (0.59–1.56); 0.86 1.38 (0.90–2.10); 0.14

2 0.89 (0.63–1.26); 0.51 0.62 (0.43–0.89); 0.010 0.81 (0.49–1.36); 0.42 1.26 (0.81–1.95); 0.30

Organized social activity

Active participationa 0.87 (0.70–1.07); 0.19 1.21 (0.98–1.48); 0.07 0.65 (0.45–0.94); 0.022 1.16 (0.93–1.44); 0.19

Women Model 1 Age 0.98 (0.98–0.99); <0.001 1.09 (1.08–1.10); <0.001 1.07 (1.05–1.08); <0.001 1.04 (1.03–1.04); <0.001

Education

Primary 2.09 (1.48–2.95); <0.001 1.43 (1.05–1.95); 0.023 2.25 (1.29–3.92); 0.004 1.88 (1.38–2.56); <0.001

Vocational 2.85 (2.13–3.80); <0.001 1.84 (1.41–2.41); <0.001 2.22 (1.29–3.82); 0.004 1.81 (1.37–2.39); <0.001

Secondary 2.34 (1.82–3.01); <0.001 1.23 (0.97–1.56); 0.08 1.51 (0.90–2.53); 0.12 1.46 (1.14–1.87); 0.003

SNI level

Low 1.26 (0.94–1.69); 0.12 1.37 (1.03–1.82); 0.033 1.58 (0.88–2.84); 0.12 1.13 (0.84–1.51); 0.43

Moderate 1.12 (0.83–1.50); 0.46 1.14 (0.84–1.53); 0.40 1.35 (0.74–2.48); 0.33 1.28 (0.95–1.72); 0.10

Model 2 Age 0.98 (0.98–0.99); <0.001 1.09 (1.08–1.10); <0.001 1.06 (1.05–1.08); <0.001 1.04 (1.03–1.04); <0.001

Education

Primary 1.99 (1.40–2.84); <0.001 1.43 (1.05–1.97); 0.025 2.50 (1.39–4.46); 0.002 1.87 (1.37–2.56); <0.001

Vocational 2.81 (2.10–3.76); <0.001 1.86 (1.41–2.44); <0.001 2.59 (1.47–4.55); <0.001 1.75 (1.31–2.32); <0.001

Secondary 2.24 (1.73–2.89); <0.001 1.21 (0.95–1.54); 0.12 1.60 (0.93–2.76); 0.09 1.39 (1.08–1.79); 0.001

Marital status

Married 0.76 (0.63–0.93); 0.007 0.98 (0.81–1.19); 0.87 0.83 (0.63–1.11); 0.21 1.11 (0.93–1.34); 0.26

Number of sources of social contacts

3 1.50 (0.90–2.50); 0.12 0.70 (0.43–1.14); 0.15 0.71 (0.40–1.26); 0.24 1.08 (0.69–1.68); 0.75

2 1.28 (0.75–2.16); 0.36 0.81 (0.49–1.35); 0.42 0.64 (0.35–1.17); 0.15 0.97 (0.61–1.54); 0.89

Organized social activities

Active participationa 0.75 (0.59–0.96); 0.021 0.76 (0.61–0.94); 0.011 0.80 (0.54–1.17); 0.24 0.86 (0.69–1.07); 0.16

Reference: high SNI, high education level, unmarried, 0–1 sources of social contacts, none or passive participation in organized social activities 
aActive participation in at least 1 organization

Abbreviations: OR, odds ratio; SNI, social network index; other — see Table 2

deaths was decreasing in Poland from 1991, but due to the 
COVID-19 pandemic, this positive trend of declining CVD 
mortality was reversed with a 17% excess in CVD deaths in 
2020 [12]. Poland still belongs to countries with high cardio
vascular risk, with standardized rates of CVD deaths higher 
by about 40% compared to the European average [13]. 

Psychosocial risk factors such as low SS, social isolation, 
stress, and depression were shown to play an important 
role in CVD pathogenesis and the risk of cardiovascular 
death. In the Framingham Heart Study, a low SNI score was 
associated with 62% higher all-cause mortality compared 
to the highest SNI group [14]. Deficiencies in social rela-

tionships are associated with increased risk of developing 
coronary heart disease and stroke [15]. Undoubtedly, social 
support, its changes and the way of its provision during the 
COVID-19 pandemic played a particularly important role, 
which requires further research.

Researchers in the Australian questionnaire substudy 
(ASPREE Longitudinal Study of Older People — ALSOP), 
conducted in more than 11 000 individuals aged 70 and 
over, suggest that social isolation and low SS should be 
considered in future CVD risk prediction models [16]. Data 
from the Multi-Ethnic Study of Atherosclerosis (MESA), 
which examined CVD risk factors, showed that emotional 
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Table 5. Impact of SNI level on CVD, IHD, and arrhythmia in men and women (logistic regression analysis). The WOBASZ II Study (n = 6043)

Sex Model Predictor Cardiovascular disease Ischemic heart disease Arrhythmia

OR (95% CI); P-value OR (95% CI); P-value OR (95% CI); P-value

Men Model 1 SNI level

Low 2.49 (1.85–3.36); <0.001 2.68 (1.79–4.01); <0.001 1.89 (1.26–2.82); 0.002

Moderate 1.74 (1.27–2.38); <0.001 2.04 (1.33–3.11); 0.001 1.41 (0.92–2.16); 0.11

Model 2 Age 1.08 (1.07–1.09); <0.001 1.08 (1.06–1.09); <0.001 1.06 (1.04–1.07); <0.001

Education

Primary 0.82 (0.52–1.31); 0.41 1.32 (0.73–2.37); 0.36 1.04 (0.57–1.89); 0.90

Vocational 0.94 (0.63–1.39); 0.74 1.54 (0.90–2.62); 0.11 0.97 (0.57–1.66); 0.91

Secondary 1.19 (0.81–1.76); 0.37 1.47 (0.86–2.49); 0.16 1.48 (0.88–2.46); 0.14

Current smoker 0.67 (0.51–0.89); 0.005 0.65 (0.45–0.92); 0.016 0.59 (0.40–0.88); 0.010

Hypertension 1.69 (1.30–2.20); <0.001 1.60 (1.15–2.22); 0.005 2.08 (1.44–2.98); <0.001

Diabetes 1.81 (1.34–2.45); <0.001 1.73 (1.23–2.42); 0.002 1.61 (1.11–2.34); 0.012

Obesity 1.09 (0.85–1.41); 0.49 1.21 (0.90–1.64); 0.21 0.95 (0.68–1.33); 0.77

SNI level

Low 0.85 (0.58–1.24); 0.38 0.79 (0.49–1.27); 0.32 0.75 (0.46–1.21); 0.23

Moderate 0.97 (0.66–1.42); 0.85 1.02 (0.63–1.66); 0.92 0.90 (0.55–1.45); 0.66

Women Model 1 SNI level

Low 1.82 (1.37–2.43); <0.001 2.34 (1.49–3.69); <0.001 1.55 (1.08–2.23); 0.017

Moderate 1.42 (1.05–1.92); 0.024 1.37 (0.84–2.24); 0.21 1.61 (1.11–2.35); 0.013

Model 2 Age 1.06 (1.05–1.07); <0.001 1.09 (1.07–1.10); <0.001 1.04 (1.03–1.05); <0.001

Education

Primary 1.02 (0.71–1.46); 0.91 2.01 (1.06–3.80); 0.033 0.70 (0.46–1.05); 0.09

Vocational 0.91 (0.64–1.28); 0.58 1.60 (0.83–3.08); 0.16 0.68 (0.45–1.01); 0.06

Secondary 0.95 (0.71–1.28); 0.73 1.57 (0.86–2.88); 0.14 0.78 (0.56–1.09); 0.15

Current smoker 1.07 (0.83–1.38); 0.59 0.86 (0.56–1.34); 0.51 1.07 (0.79–1.45); 0.66

Hypertension 1.31 (1.04–1.64); 0.020 2.15 (1.49–3.09); <0.001 1.27 (0.97–1.67); 0.08

Diabetes 1.21 (0.90–1.62); 0.21 1.17 (0.82–1.68); 0.38 1.23 (0.88–1.72); 0.23

Obesity 1.56 (1.26–1.92); <0.001 1.71 (1.28–2.29); <0.001 1.39 (1.09–1.79); 0.009

SNI level

Low 0.76 (0.54–1.07); 0.11 0.61 (0.35–1.05); 0.07 0.87 (0.58–1.31); 0.51

Moderate 0.93 (0.66–1.31); 0.67 0.70 (0.40–1.24); 0.22 1.22 (0.81–1.82); 0.34

Reference: high SNI, high education level, currently nonsmoker, lack of hypertension, lack of diabetes, body mass index <30 kg/m2

Model 1 — univariate analysis; Model 2 — multivariable analysis

Abbreviations: see Tables 2 and 4

SS played a protective role against severe CVDs (confirmed 
CHD death, confirmed or likely MI, resuscitated cardiac 
arrest, other atherosclerotic CVD death, or fatal or nonfatal 
stroke) [17]. 

As psychosocial risk factors influence health, they are 
worth considering in research studies to examine the scale 
of the problem both in the general population and in the 
population of people with high cardiovascular risk. 

Social support can be obtained from relatives, friends, 
organizations, health care professionals, and even through 
the Internet, and it is a complex form of mutual interactions 
of its components (i.e., marital status, social contact with 
children, relatives or friends, and active participation in 
organizations), so its effect on health depends on the type 
of support and on who gives this support. Personal rela-
tionships and family support can be based on emotional 
support, also support in providing information about 
health promotion, preparing healthy food or accompa-
nying during physical activities, so the role of social rela-
tionships in sustaining good health should be underlined 
[18]. The role of support groups (family and friends) in the 
preventive cardiology programs for high-risk individuals 

was underlined in the EUROACTION project [19]. Therefore, 
our study evaluated associations not only between SS as 
a whole index but also between particular components of 
SNI and CVDs in Polish adults based on the results of the 
population-based cross-sectional survey. In men, except 
for active participation in organized social activities, the 
type of social contact (with children, relatives, or friends) or 
the number of sources of social contact did not play a role 
in maintaining cardiovascular health. In women, satisfac-
tory contact with children and relatives and support from 
more than one source of social contact were associated 
with better cardiovascular health. This is consistent with 
some findings from the Polish HAPIEE cohort, in which the 
associations between psychosocial risk factors and CVD 
incidence were much stronger in women than in men [20]. 
The number of social connections in women is not always 
associated with higher SS because women’s involvement 
in many different social roles may be related to increased 
stress and overwork [21]. However, we did not confirm this 
relationship because more sources of satisfactory interper-
sonal contacts were independently associated with better 
CHS in women.
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Table 6. Impact of SNI components on CVD, IHD, and arrhythmia in men and women (logistic regression analysis). The WOBASZ II Study  
(n = 6043)

Sex Model Predictor Cardiovascular disease Ischemic heart disease Arrhythmia

OR (95% CI); P-value OR (95% CI); P-value OR (95% CI); P-value

Men Model 1A Organized social activity

Active participationa 0.76 (0.61–0.96); 0.020 0.74 (0.55–0.99); 0.043 1.02 (0.75–1.38); 0.91

Model 1B Number of sources of social contacts

3 1.16 (0.79–1.70); 0.46 1.03 (0.65–1.64); 0.89 0.96 (0.58–1.59); 0.87

2 0.77 (0.51–1.15); 0.20 0.67 (0.41–1.10); 0.11 0.67 (0.39–1.15); 0.14

Model 2 Age 1.08 (1.07–1.09); <0.001 1.08 (1.06–1.09); <0.001 1.05 (1.04–1.07); <0.001

Education

Primary 0.77 (0.48–1.25); 0.29 1.22 (0.66–2.24); 0.53 0.99 (0.53–1.85); 0.98

Vocational 0.91 (0.61–1.38); 0.67 1.55 (0.89–2.68); 0.12 0.96 (0.55–1.67); 0.89

Secondary 1.12 (0.75–1.67); 0.58 1.39 (0.80–2.40); 0.24 1.41 (0.84–2.37); 0.20

Current smoker 0.66 (0.50–0.88); 0.005 0.63 (0.44–0.91); 0.013 0.57 (0.38–0.86); 0.008

Hypertension 1.78 (1.36–2.33); <0.001 1.62 (1.16–2.26); 0.004 2.22 (1.53–3.22); <0.001

Diabetes 1.92 (1.41–2.61); <0.001 1.75 (1.24–2.47); 0.002 1.66 (1.14–2.44); 0.009

Obesity 1.10 (0.85–1.43); 0.49 1.23 (0.90–1.68); 0.19 0.98 (0.70–1.38); 0.92

Organized social activites

Active participation* 1.12 (0.84–1.50); 0.45 1.22 (0.85–1.74); 0.28 1.50 (1.04–2.15); 0.029

Number of sources of social contacts

3 1.19 (0.73–1.93); 0.49 1.03 (0.59–1.79); 0.91 0.98 (0.54–1.78); 0.95

2 1.45 (0.87–2.41); 0.15 1.16 (0.65–2.09); 0.61 1.09 (0.58–2.04); 0.78

Marital status

Married 0.95 (0.70–1.28); 0.72 0.98 (0.68–1.40); 0.90 0.80 (0.55–1.17); 0.25

Women Model 1A Organized social activity

Active participationa 1.00 (0.82–1.24); 0.97 0.70 (0.50–0.97); 0.033 1.22 (0.95–1.56); 0.12

Model 1B Number of sources of social contacts

3 0.55 (0.37–0.82); 0.003 0.65 (0.37–1.14); 0.13 0.53 (0.33–0.83); 0.006

2 0.44 (0.29–0.66); <0.001 0.60 (0.33–1.09); 0.09 0.45 (0.27–0.73); 0.001

Model 2 Age 1.06 (1.05–1.07); <0.001 1.09 (1.07–1.10); <0.001 1.04 (1.03–1.05); <0.001

Education

Primary 1.07 (0.74–1.55); 0.72 2.14 (1.11–4.12); 0.022 0.72 (0.47–1.10); 0.13

Vocational 0.95 (0.67–1.35); 0.78 1.61 (0.82–3.13); 0.16 0.72 (0.48–1.08); 0.11

Secondary 0.99 (0.73–1.33); 0.92 1.61 (0.87–2.98); 0.13 0.82 (0.59–1.16); 0.26

Current smoker 1.10 (0.85–1.42); 0.48 0.91 (0.59–1.41); 0.67 1.12 (0.83–1.53); 0.46

Hypertension 1.35 (1.07–1.70); 0.011 2.12 (1.47–3.06); <0.001 1.31 (0.99–1.73); 0.06

Diabetes 1.21 (0.89–1.64); 0.22 1.16 (0.80–1.67); 0.43 1.23 (0.87–1.74); 0.25

Obesity 1.52 (1.23–1.88); <0.001 1.62 (1.21–2.19); 0.001 1.39 (1.08–1.79); 0.011

Organized social activity

Active participationa 1.42 (1.11–1.82); 0.005 1.29 (0.87–1.91); 0.20 1.47 (1.11–1.95); 0.007

Number of sources of social contacts

3 0.55 (0.34–0.89); 0.015 1.04 (0.53–2.05); 0.90 0.49 (0.30–0.82); 0.006

2 0.52 (0.31–0.87); 0.012 1.03 (0.51–2.08); 0.95 0.50 (0.29–0.85); 0.011

Marital status

Married 1.06 (0.86–1.32); 0.57 1.15 (0.84–1.58); 0.38 1.02 (0.79–1.31); 0.90

Reference: high SNI, high education level, unmarried, 0–1 sources of social contacts, none or passive participation in organized social activities, currently nonsmoker, lack  
of hypertension, lack of diabetes, body mass index <30 kg/m2

Model 1A and Model 1B — univariate analysis; Model 2 — multivariable analysis
aActive participation in at least 1 organization

Abbreviations: see Table 2 and 4

In general, there is a difference between men and 
women in SS use. Men use support less often than women 
to deal with life experiences [22] although their health 
benefits from SS were the same or even greater than 
women’s benefits. There are at least two probable reasons 
for that: first, men believe they do not need any help from 
others, and second, the traditional perception of gender 
roles, which emphasizes independence and low emotional 
disclosure in men, does not let them ask for help (this can 

be seen as a weakness). So, for men, the use of support is 
associated, to a greater extent than in women, with weigh-
ing costs (decreased sense of self-control and self-efficacy) 
and benefits (feeling better, more calm) [23].

Notable is the contribution of organized social activities 
in the SNI. They can be perceived as the fourth source of 
satisfying contacts, especially in people who have few or no 
sources of social ties, and in this sense, we tried to explain 
its protective impact in the univariate analysis. However, 
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we suppose that with the full and/or excessive involvement 
of the individual in social activities, the protective role of 
this component ends and it becomes an additional burden 
and/or workload, which is visible in the multivariable ana
lysis in the case of arrhythmia (in both sexes). The observed 
association requires more detailed research, and we plan 
to do so in our future work. In the Framingham Heart 
Study, the results of the follow-up analysis on associations 
between the SNI and the incidence and mortality due to 
atrial fibrillation showed that among the components of 
SNI, only active participation in organized social activities 
was associated with a higher incidence of atrial fibrillation 
(HR, 1.35 [1.16–1.57]; P = 0.001) [14]. This is partly consistent 
with our results (we found a higher prevalence of arrhyth-
mia in people who actively participated in organized social 
activities); however, our study was not observational.

In line with the results of the European Social Survey 
that indicated a relationship between education and social 
support and suggested the need to consider socioeconom-
ic factors in research on health effects of social support 
[24], we included in our models the level of education. In 
contrast to our predictions, in a fully adjusted model, no 
significant and independent association between the SNI 
(as a whole index) and cardiovascular health was found. 
The sociodemographic risk factors (age, education) and 
risk factors/comorbidities (smoking, hypertension, DM, and 
obesity) were found to be more strongly associated with 
cardiovascular health compared to social ties. 

People who receive more support are known to have 
better physical and psychological health, better quality 
of life [25, 26], greater sense of self-worth [27], better 
lifestyle, and increased compliance with medications and 
rehabilitation. On the contrary, lack of support is a barrier 
to adherence to a healthy lifestyle, as we showed in our 
previous study WOBASZ (2003–2005), where low SS was 
associated with unhealthy lifestyle [28].

Low SS was very prevalent in the Polish population, 
in 2013–2014 almost half of adult Poles had low SS (with 
predominance in women) compared to 31.0% of men and 
39.0% of women in WOBASZ [28]. Individuals with low SS 
were older and characterized by a worse risk factor profile 
(higher prevalence of obesity, smoking, hypertension) and 
worse cardiovascular health (more cases of CVDs, IHD, and 
arrhythmia). The prevalence of classical risk factors in low 
SS individuals was even higher than the Polish population 
average [29]. 

Given that the prevalence of low SS has increased sig-
nificantly since 2003–2005 (from 31.0% to 45.4%% in men, 
and from 39.0% to 52.2% in women), and probably has 
grown even more during the COVID-19 pandemic (this re-
quires investigations), it is important to consider it as a CVD 
risk factor and also as a factor that plays an important role in 
CVDs prevention. Although data analyzed in our study were 
collected 10 years ago, the results allowed us to elucidate 
the importance of social contact and its associations with 

CVDs. We demonstrated that even if support measured by 
the SNI does not seem to matter, its components such as 
satisfactory social contacts and the number of social ties 
play an important role in relation to CVDs. Probably these 
associations persist, even if the social support mechanisms 
have changed. Last but not least, we are convinced that 
our data will be interesting for readers and will be used in 
future comparative analyses.

Limitations
A  major limitation is the  cross-sectional nature of 
the WOBASZ II study, which allowed us to analyze the 
associations, but not the  cause-and-effect relationship 
between SNI and CVDs. Furthermore, the WOBASZ II 
study was an epidemiological survey, made on more than 
6000 individuals, so according to the specificity of epide-
miological studies, especially those made on thousands of 
participants, nearly all data including medical history are 
self-reported and based on questionnaires (without clinical 
verification). An additional limitation is the response rate 
of slightly less than 50% [9], which follows trends toward 
lower response rates in European studies. 

CONCLUSIONS
The results of our study showed a higher prevalence of 
low SS (presented as a low SNI) in women compared to 
men. Participants with low SS had a worse cardiovascular 
disease risk factor profile. Low SS was associated with 
CVDs, IHD, and arrhythmia in both sexes only in a univar-
iate analysis. None of the analyzed social contacts (with 
children, relatives, or friends), no matter how satisfactory 
they were, was associated with cardiovascular health in 
men. However, in women, satisfactory contact with chil-
dren or relatives appeared to be associated with a lower 
prevalence of CVDs or arrhythmia. Active participation 
in organized social activities was associated with higher 
chance of arrhythmia in both sexes, regardless of other risk 
factors/comorbidities and age. However last finding should 
be interpreted with caution due to self-reported data on 
arrhythmia (without clinical verification of diagnosis), so it 
requires further investigations. 
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