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Abstract 

Background: Social networks, i.e., all social relationships that people have, contribute to well‑being and health. 
Governmental measures against COVID‑19 were explicitly aimed to decrease physical social contact. We evaluated 
ego‑centric social network structure and function, and changes therein, among various sociodemographic subgroups 
before and during the COVID‑19 pandemic.

Methods: Independently living Dutch adults aged 40 years and older participating in the SaNAE longitudinal cohort 
study filled in online questionnaires in 2019 and 2020. Changes in network size (network structure) and social sup‑
porters (network function) were assessed. Associations with risk for changes (versus stable) were assessed for soci‑
odemographic subgroups (sex, age, educational level, and urbanization level) using multivariable regression analyses, 
adjusted for confounders.

Results: Of 3,344 respondents 55% were men with a mean age of 65 years (age range 41–95 in 2020). In all assessed 
sociodemographic subgroups, decreases were observed in mean network size (total population: 11.4 to 9.8), the 
number of emotional supporters (7.2 to 6.1), and practical supporters (2.2 to 1.8), and an increase in the number of 
informational supporters (4.1 to 4.7). In all subgroups, the networks changed to being more family oriented. Some 
individuals increased their network size or number of supporters; they were more often women, higher‑educated, or 
living in rural areas.

Conclusion: The COVID‑19 pandemic impacted social networks of people aged 40 years and older, as they increased 
informational support and reduced the number of their social relationships, mainly in terms of emotional and practi‑
cal supporters. Notably, some individuals did not show such unfavorable trends and managed to reorganize their 
networks to attribute social support roles more centrally.
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Background
Society at large and especially sociodemographic sub-
groups were severely impacted by both the pandemic 
as social distancing measures (keep physical distance 
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from others, restrict the number of contacts, and avoid 
crowded places [1]). Several studies in Europe and the 
United States have shown that number of contacts in the 
population has drastically decreased during the COVID-
19 pandemic [2–5]. Even though social contact poses a 
risk for transmission, connecting with others also is a 
core human need and a causal factor for good health [6, 
7]. Social distancing may have led to decreasing health 
benefits from social relations, causing a major negative 
impact on the health of middle-aged and older adults [8]. 
A vast body of evidence demonstrates that having fewer 
social relationships is associated with a higher risk of all-
cause mortality, the onset of cardiovascular diseases, and 
Type 2 Diabetes Mellitus (T2DM) in individuals of mid-
dle and older age, and with higher inflammation levels 
among cancer patients and T2DM complications [9–11].

Social networks, i.e., all social relationships that people 
have, may generate social support, such as informational 
support (receiving information), emotional support (dis-
cussing important topics), and practical (instrumental) 
support, that helps to gain and maintain health, cope with 
disease, and affect physical and mental resilience [12, 13]. 
Social support is about social network functioning, and 
typifies how to participate in society and how to harvest 
social relationships for gaining access to health benefits, 
support, and resources [14]. Network size, the number of 
social relationships, is a structural network aspect. Other 
structural network aspects include the type of relation-
ships, such as family, friends, neighbors, and colleagues 
(diversity) [15]. Structural and functional social net-
work aspects are intertwined. The type of relationship is 
important for the type of social support provided. Where 
close family members and friends (“stronger ties”) often 
provide emotional support, more distant relationships 
(also called “weaker ties”) are often important for the 
provision of informational support (especially new infor-
mation) [16].

Social networks are shaped by socio-cultural condi-
tions [15, 17]. Sex differences in social networks have 
already been established in multiple studies. Men tend to 
have smaller, less diverse networks with less social sup-
porters than women, because men provide support to 
or receive support from their spouses, whereas women 
often provide support to but also receive social sup-
port from family members and friends [15]. Older per-
sons also tend to have smaller, less diverse networks, but 
receive more social support, which could be explained by 
several factors [18]. One of these factors is the socioemo-
tional selectivity theory. This theory proposes that older 
persons focus more on investing emotionally in existing 
social relationships instead of gaining new relationships 
[19]. In addition to sex and age differences in social net-
works, there also have been educational level differences 

assessed. Lower educated persons tend to have smaller 
and family-centered social networks compared to higher 
educated persons [17, 20].

People’s social networks, i.e., structural, and functional 
social network aspects, have changed during the COVID-
19 pandemic. Several studies have assessed changes in 
daily contact frequency during the pandemic, reporting a 
decrease in the number of social network members who 
were daily contacted in-person [2–5]. Furthermore, a 
Dutch panel study assessed changes in social networks of 
adults aged 18 to 35 years, and 65 years of age during first 
lockdown of the COVID-19 pandemic [21]. A decrease 
in the number of network members, and a shift towards 
stronger ties being attributed more centrally within the 
network was established [21]. Social network size was 
measured by asking with whom important topics are dis-
cussed (e.g., emotional supporters) and who helps with 
jobs around the house (e.g., practical support).

Völker established changes in social networks during 
the first wave of the COVID-19 pandemic [21]. However, 
the COVID-19 pandemic has once again emphasized 
health inequalities among various sociodemographic 
groups [22–29]. Inequalities in social networks [15, 17, 
18, 20, 30] and changes in social networks pre-COVID 
time have already been established [31]. Therefore, soci-
odemographic subgroups might experience a “double 
burden”, highlighting the importance of generating novel 
insights into the societal impact of the COVID-19 pan-
demic. Knowledge about changes in social network struc-
ture and function, and how these changes differ among 
various subgroups could provide lead to social network 
formation and activation in future pandemics.

The Social Network Assessment in Adults and Elderly 
(SaNAE) study aims to gain insight into the composition 
of social networks in relation to health for independently 
living Dutch adults aged 40 years and older. The cur-
rent report explores how structural and functional social 
network aspects have changed in 2020 compared to the 
pre-COVID time in 2019 among sociodemographic sub-
groups. We hypothesized that network size and the num-
ber of social supporters are negatively impacted by the 
COVID-19 pandemic, especially among the more vul-
nerable people, who -pre-COVID time- started with less 
developed network sizes.

Methods
Ethics statement
This study was approved by the Medical Ethical Commit-
tee of the University of Maastricht (METC 2018 − 0698, 
2019 − 1035, and 2020–2266). Before starting the ques-
tionnaires, both baseline in 2019 and follow-up in 2020, 
participants first gave electronic informed consent. All 
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methods were carried out following relevant guidelines 
and regulations.

Study design
This longitudinal study used data from the SaNAE study 
(www. sanae- study. nl) and is reported according to the 
STROBE guidelines [32]. The baseline measurement 
was conducted between March and April 2019, and the 
follow-up measurement in August and November 2020 
was in between two lockdown periods of the COVID-19 
pandemic.

Study population
Inclusion criteria for participants were being 40 years of 
age or older and living independently in the Dutch prov-
ince of Limburg. For the first measurement, 11,728 per-
sons were invited via email. The email provided a link to 
the online questionnaire. Invitees previously participated 
in the ‘Dutch Health Monitor’, which is a population-
based questionnaire of the Public Health Services South 
and North Limburg [33]. In total 5,144 persons (44%) 
responded, of whom 5,001 (97%) also provided con-
sent to be invited for further cohort questionnaires. Of 
these invitees, 67% (n = 3,505) participated in 2020 and 
of those 94% (n = 3,344) provided complete question-
naire data. 2019 participants who were lost to follow-
up were slightly younger compared to 2020 participants 
(mean difference 1.8 years, p < 0.001), but did not differ 
in network size, or the number of supporters (p > 0.05). 
Only participants with no missing data on either depend-
ent or independent variables were included in analyses 
(n = 3,344) (Fig. 1).

Measurements
The participants’ age was divided into four categories: 
40–49, 50–59, 60–69, and 70 years and older. Educational 
level was categorized into lower (no education, primary 
education (not completed), and lower vocational educa-
tion), medium (intermediate vocational and higher sec-
ondary education), and higher educational level (higher 
professional and university education). The level of 
urbanization was based on address density derived from 
the respondents’ postal code, in five categories: rural, 
hardly, moderately, strongly, and extremely urbanized 
areas [34]. Due to the small numbers in the last category, 
categories of strongly and extremely urbanized areas 
were merged.

Social networks were assessed using a name generator 
questionnaire [35]. In brief, the name generator ques-
tionnaire asks participants to fill in the names of family 
members, friends, acquaintances, and other persons who 
currently are important to them or provide support. For 
each identified network member, additional information 

was asked using name interpreter items (Supplementary 
file 1).

Structural social network aspects
Network size was the number of network members iden-
tified by a respondent. Respondents were able to name up 
to fifteen family members, ten friends, ten acquaintances 
(i.e., neighbors, colleagues, club members), and five other 
members, resulting in a maximum network size of forty 
persons. The share of a specific type of relationship was 
computed as a percentage with the denominator being 
the network size. This percentage reflected the distribu-
tion of relationship types within the given network.

Functional social network aspects
Informational social support was the number of network 
members who advised on problems. Emotional social 
support was defined as the number of network mem-
bers who provided the opportunity to discuss important 
matters or provided support if one feels unwell. Practical 
social support was the number of network members who 
helped with small or larger tasks around the house. The 
number of network members who provided support was 
referred to as “the number of supporters”. Alongside the 
number of supporters, also the share of a specific type of 
supporters (informational, emotional, practical) by per-
centage was computed with network size as the denomi-
nator. The share (i.e., the percentage) thereby reflected 
the composition of relationship structure and function 
within the given network.

Changes in social network aspects
Individual changes in the network were computed by 
subtracting computed structural network measures 
(number and percentage) of 2019 from that of 2020. 
Furthermore, for network size and the number of sup-
porters, additional variables were constructed, allowing 
individual variation in the change in network size and 
the number of supporters. The three categories for net-
work size change reflected whether the individual change 
was a decrease (by two members or more), an increase 
(of two members or more), or stable (no change or only 
one member less or more). Similar variables were con-
structed to reflect a change in the number of supporters 
(by one member or more).

Statistical analyses
Paired sample t-tests were used to test distributions 
in social network aspects (number and percentage) 
of the study population over time (2020 versus 2019). 
The mean change in numbers of network members 
and social supporters, and percentage point of shares 
of the network member-type, and social supporters 

http://www.sanae-study.nl
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Fig. 1 Flowchart of people aged 40 years and older in the Netherlands (SaNAE study population)
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were presented for the network aspects. Furthermore, 
the grouped average changes in network size, number 
of supporters, and percentage point shares of the net-
work member types by sociodemographic factors were 
tested using paired sample t-tests. Then, we explored 
sociodemographic determinants (i.e., sex, age, edu-
cational level, and urbanization) for their association 
with the main network aspects (network size, informa-
tional, emotional, and practical support) and network 
member types as reported in 2020 by performing lin-
ear regression analyses. Lastly, we assessed whether 
sociodemographic determinants were associated with 
changes in the number of network members or the 
number of supporters, using mean change variables in 
two categories (decrease versus stable or increase ver-
sus stable). Multivariable logistic regression analyses 
were performed for decrease and increase in the num-
ber of network members and the number of supporters 
separately, with the sociodemographic determinants 
as independent variables. For descriptive purposes, 
several reference categories for independent variables 
were inverted based on effect size. All analyses were 
adjusted for network size and living arrangement as 
reported in 2019, as the number of network members 
and living alone at baseline predict changes in network 
size and supporters in 2020. A p-value < 0.05 indicated 
statistical significance. All analyses were performed 
using IBM SPSS Statistics (version 26.0).

Results
Study population
In 2020, 55% of the study population were men and the 
mean age of respondents was 65 years (range 41 to 95 
years) (Table  1). Overall, 43% of the population had a 
higher educational level, up to a quarter lived in a rural 
area, and 20% lived in a moderately urbanized area.

Structural social network characteristics
Changes in network size in sociodemographic subgroups
Changes in network size in various sociodemographic 
factors are shown in Table 2. In short, mean network size 
decreased in all sociodemographic subgroups, though 
the decrease was most prominent in people who were 
older, low educated, or living in urban areas.

Focusing on the network in 2020, some subgroups had 
smaller networks. Men, lower and medium educated 
persons, and people living in moderately, strongly, or 
extremely urbanized areas had smaller network sizes in 
2020 compared to their counterparts (Table 3).

In all sociodemographic subgroups, within their social 
networks in 2020, the distribution of relationship types 
had shifted to a higher percentage being family members 
(Table 4).

Individual level changes in network size
While mean network size decreased in all sociodemo-
graphic subgroups, individual variation was observed. 
Assessing change in individual persons, it was observed 
that in 46% (n = 1,545) of respondents, network size 
decreased (mean decrease of 7 members, range − 2 to 
-33), in 26% of the respondents (n = 861) network size 
was unchanged and in 28% of the respondents (n = 938) 
network size increased (mean increase of 6, range 2 to 
32). Compared to having an unchanged network size, 
to have decreased this number was more likely when 
being a man, older, lower educated, or living in moder-
ately, strongly, and extremely urbanized areas; to have 
increased network size was more likely when being a 
woman or higher educated (Table  5). All odds ratios 
ranged between 1.18 and 1.57.

Functional social network characteristics
Changes in the number of supporters in sociodemographic 
subgroups
Changes in the number of supporters in sociodemo-
graphic subgroups are shown in Table  2. In short, in 
all groups, the number of informational supporters 
increased, and the number of emotional and practical 
supporters decreased. Still, the increase in informational 
supporters was most notable among women, people 

Table 1 Demographic characteristics of people aged 40 years 
and older in the Netherlands (SaNAE study population) in 2020 
(n = 3,344)

% (n)

Sex
 Male 55 (1850)

 Female 45 (1494)

Age
 40–49 years 8 (262)

 50–59 years 19 (645)

 60–69 years 38 (1280)

 70 years and older 35 (1157)

Educational level
 Low (no education, completed or not completed primary 
education, and lower vocational education)

27 (887)

 Medium (intermediate vocational and higher secondary 
education)

30 (1008)

 High (higher professional and university education) 43 (1449)

Urbanization
 Rural areas (< 500 addresses per  km2) 27 (904)

 Hardly urbanized areas (500 to 1000 addresses per  km2) 24 (788)

 Moderately urbanized areas (1000–1500 addresses per 
 km2)

19 (636)

 Strongly or extremely urbanized areas (> 1500 addresses 
per  km2)

30 (1016)
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below 70 years of age, medium or highly educated per-
sons, or living in rural areas. The decrease in emotional 
supporters was most prominent in women, older, and, 
highly educated persons. The decrease in practical sup-
porters was most prominent in men.

Men, older, and lower educated persons had fewer 
informational and emotional supporters in 2020 com-
pared to their counterparts. Also, persons living in more 
urbanized areas had fewer informational and practical 
supporters in 2020 (Table 3).

Individual level changes in social support
While in all sociodemographic subgroups the mean 
number of informational supporters increased, there was 
individual variation. Of the respondents, 36% (n = 1,220) 
had decreased their number of informational supporters 
(mean − 3 members, range of -33 to -1). In 18% of the 
respondents (n = 600), the number of informational sup-
porters remained unchanged and in 46% of the respond-
ents this number had increased (mean increase of 4 
network members, range of 1 to 29). Compared to hav-
ing an unchanged number of informational supporters, 
to have decreased these numbers was more likely when 
having a lower educational level, and to have increased 
numbers was associated when being a woman or living in 
rural or strongly/extremely urbanized areas (Table 5). All 
odds ratios ranged between 1.37 and 1.50.

For about half of the respondents (52%, n = 1,738), 
the number of emotional supporters had decreased 
(mean decrease of 5 members, range of -33 to -1). For 
13% of the respondents (n = 434), the number of emo-
tional supporters remained unchanged and for 35% of 
the respondents, the number increased (mean increase 
of 4 network members, range of 1 to 26). Compared to 
having an unchanged number of emotional supporters, 
to have increased these numbers was more likely when 
living in rural areas (OR: 1.42) (Table 5).

Of the respondents, 40% (n = 1,345) had decreased 
the number of practical supporters (mean decrease 
of 2 members, range of -33 to -1). For 31% of the 
respondents (n = 1048), the number of practical sup-
porters remained unchanged. In 28% of the respond-
ents, this number had increased (mean increase of 2 
members, range of 1 to 14). Compared to having an 
unchanged number of practical supporters, to have 
decreased these numbers was more likely when being 
man, or younger; to have increased these numbers was 
more likely when living in rural areas (Table  5). All 
odds ratios ranged between 1.35 and 1.49.

Discussion
This prospective cohort study assessed changes dur-
ing the COVID-19 pandemic in social network struc-
ture (network size) and social network function (social 

Table 3 Multivariable linear regression of social network characteristics on sociodemographic characteristics in 2020

Network size Informational 
supporters

Number of emotional 
supporters

Number of practical 
supporters

B (S.E.) p B (S.E.) p B (S.E.) p B (S.E.) p

(Constant) 7.565 (0.518) < 0.001 4.409 (0.410) < 0.001 4.671 (0.440) < 0.001 1.118 (0.183) < 0.001

 Sex
  Male ‑1.418 (0.203) < 0.001 ‑0.659 (0.160) < 0.001 ‑0.898 (0.172) < 0.001 0.130 (0.072) 0.070

  Female ref ref ref ref

 Age
  40–49 years ref ref ref ref

  50–59 years ‑0.055 (0.408) 0.892 ‑0.405 (0.322) 0.209 ‑0.060 (0.346) 0.859 ‑0.272 (0.144) 0.059

  60–69 years ‑0.112 (0.381) 0.768 ‑1.105 (0.301) < 0.001 ‑0.200 (0.323) 0.231 ‑0.483 (0.134) < 0.001

  70 years and older ‑0.926 (0.390) 0.018 ‑1.797 (0.309) < 0.001 ‑0.829 (0.331) 0.007 ‑0.384 (0.138) 0.005

 Educational level
  Low ‑1.727 (0.244) < 0.001 ‑0.694 (0.193) < 0.001 ‑1.318 (0.207) < 0.001 0.113 (0.086) 0.187    

  Medium ‑0.842 (0.231) < 0.001 ‑0.310 (0.182) 0.089 ‑0.478 (0.196) 0.015 ‑0.020 (0.081) 0.802

  High ref ref ref ref

 Urbanization
  Rural areas ref ref ref ref

  Hardly urbanized areas ‑0.454 (0.271) 0.094 ‑0.585 (0.214) 0.006 ‑0.237 (0.230) 0.303 ‑0.257 (0.096) 0.007

  Moderately urbanized areas ‑0.767 (0.288) 0.008 ‑0.509 (0.228) 0.026 ‑0.448 (0.245) 0.067 ‑0.033 (0.102) 0.744

  Strongly or extremely urbanized areas ‑0.790 (0.255) 0.002 ‑0.449 (0.202) 0.026 ‑0.342 (0.216) 0.114 ‑0.165 (0.090) 0.066
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Table 5 Multivariable logistic regression of decreases versus stable and increases versus stable in network size and social support by 
sociodemographic characteristics

Decreased numbers Stable (reference) Increased numbers

% (n) OR (95% CI)a % (n) % (n) OR (95% CI)a

Network size
 Sex
  Male 45.8 (847) 1.31 (1.08–1.61) ** 27.2 (503) 27.0 (500) Ref

  Female 46.7 (698) Ref 24.0 (358) 29.3 (438) 1.25 (1.02–1.53) *

 Age
  40–49 years 42.3 (130) 1.39 (0.92–2.09) 23.8 (73) 33.9 (104) 1.31 (0.90–1.90)

  50–59 years 40.5 (287) Ref 27.7 (196) 31.8 (225) 1.01 (0.77–1.33)

  60–69 years 47.1 (611) 1.20 (0.92–1.56) 25.9 (336) 26.9 (349) 0.98 (0.78–1.22)

  70 years and older 50.9 (438) 1.57 (1.19–2.06) ** 24.4 (210) 24.7 (212) Ref

 Educational level
  Lower 47.1 (418) 1.36 (1.08–1.72) * 28.4 (252) 24.5 (217) Ref

  Medium 44.7 (451) 1.06 (0.85–1.33) 27.5 (277) 27.8 (280) 1.13 (0.88–1.46)

  Higher 46.7 (676) Ref 22.9 (332) 30.4 (441) 1.50 (1.18–1.91) ***

 Urbanization
  Rural areas 42.7 (386) Ref 25.6 (231) 31.7 (287) Ref

  Hardly urbanized areas 47.3 (372) 1.20 (0.92–1.57) 25.4 (200) 27.4 (216) 0.91 (0.70–1.18)

  Moderately urbanized areas 49.1 (312) 1.45 (1.09–1.92) * 25.0 (159) 25.9 (165) 0.89 (0.67–1.17)

  Strongly or extremely urbanized areas 47.4 (400) 1.34 (1.04–1.72) * 25.6 (216) 27.0 (228) 0.84 (0.66–1.08)

Number of informational supporters
 Sex
  Male 35.8 (662) 0.82 (0.66–1.03)# 21.2 (393) 43.0 (795) Ref

  Female 37.3 (558) Ref 13.9 (207) 48.8 (729) 1.41 (1.15–1.75) **

 Age
  40–49 years 39.4 (121) 1.55 (0.99–2.42)# 12.1 (37) 48.5 (149) 1.34 (0.87–2.06)

  50–59 years 35.2 (249) 1.02 (0.75–1.39) 16.8 (119) 48.0 (340) 1.16 (0.87–1.55)

  60–69 years 35.0 (454) 0.84 (0.66–1.07) 19.0 (246) 46.0 (596) 0.97 (0.77–1.21)

  70 years and older 38.1 (328) Ref 19.1 (164) 42.8 (368) Ref

 Educational level
  Lower 37.8 (335) 1.37 (1.05–1.77)* 18.7 (166) 43.52 (386) 1.05 (0.82–1.35)

  Medium 35.8 (361) 1.16 (0.90–1.49) 17.7 (178) 46.5 (469) 1.06 (0.84–1.34)

  Higher 36.2 (524) Ref 17.7 (256) 46.2 (669) Ref

 Urbanization
  Rural areas 33.8 (306) Ref 16.8 (152) 49.3 (446) 1.46 (1.10–1.94)*

  Hardly urbanized areas 38.2 (301) 1.14 (0.85–1.53) 18.1 (143) 43.7 (344) 1.22 (0.91–1.63)

  Moderately urbanized areas 37.1 (236) 0.97 (0.72–1.32) 21.5 (137) 41.4 (263) Ref

  Strongly or extremely urbanized areas 35.7 (301) 1.31 (0.99–1.74) # 16.9 (143) 47.4 (400) 1.50 (1.13–1.98)**

Number of emotional supporters
 Sex
  Male 46.9 (868) 1.27 (1.00‑1.63)# 17.2 (318) 35.9 (664) 1.10 (0.86–1.40)

  Female 50.1 (749) Ref 12.9 (193) 36.9 (552) Ref

 Age
  40–49 years 48.2 (148) 0.94 (0.59–1.47) 13.0 (40) 38.8 (119) 1.03 (0.65–1.62)

  50–59 years 47.2 (334) 0.98 (0.70–1.37) 13.0 (92) 39.8 (282) 1.23 (0.88–1.73)

  60–69 years 49.5 (641) 1.05 (0.81–1.38) 15.2 (197) 35.3 (458) 1.04 (0.79–1.36)

  70 years and older 46.7 (402) Ref 17.8 (153) 35.5 (305) Ref
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support) in people from various sociodemographic sub-
groups, aged 40 years and older. In all subgroups, the 
average number of network members (network size) and 
the number of emotional and practical supporters had 
decreased. However, the average number of informa-
tional supporters had increased. Within the population, 
individual variation was observed, in that some indi-
viduals increased network sizes or the number of sup-
porters: women, higher-educated persons, and persons 
living in rural areas. Those who were more likely to dem-
onstrate decreases were men, lower-educated persons, 
and persons living in moderately, strongly, and extremely 
urbanized areas. Findings highlight the importance to 

evaluate social networks by both structure and function 
and account for sociodemographic subgroups.

In line with the reported loss of daily social contacts as 
a result of the implemented preventive measures, such as 
social distancing [5, 36], the current study demonstrated 
decreases in network size, including losses in the num-
ber of family members, friends, and others. Family con-
tacts showed the smallest reduction, and therefore social 
networks became more family-centered during the pan-
demic. Family members are considered as key important 
relationship types (considered as strong ties) for support 
[37]; people often depend on family for informal care or as 
practical supporters. During a pandemic, individuals need 
social support, such as that provided by family members, 

Table 5 (continued)

Decreased numbers Stable (reference) Increased numbers

% (n) OR (95% CI)a % (n) % (n) OR (95% CI)a

 Educational level
  Low 46.0 (408) 1.24 (0.93–1.65) 18.8 (167) 35.2 (312) 0.96 (0.73–1.28)

  Medium 45.9 (463) 0.99 (0.75–1.31) 15.5 (156) 38.6 (389) 1.00 (0.76–1.32)

  High 51.5 (746) Ref 13.0 (188) 35.5 (515) Ref

 Urbanization
  Rural areas 48.1 (435) Ref 13.9 (126) 37.9 (343) 1.42 (1.01-2.00)*

  Hardly urbanized areas 46.4 (366) 0.87 (0.63–1.22) 15.4 (121) 38.2 (301) 1.26 (0.90–1.78)

  Moderately urbanized areas 50.8 (323) 0.95 (0.68–1.34) 14.8 (94) 34.4 (219) Ref

  Strongly or extremely urbanized areas 49.5 (418) 1.10 (0.81–1.50) 15.6 (132) 34.8 (294) 1.17 (0.85–1.62)

Number of practical supporters
 Sex
  Male 41.6 (770) 1.49 (1.24–1.78)*** 30.5 (564) 27.9 (516) 1.17 (0.97–1.41)

  Female 38.5 (575) Ref 32.4 (484) 29.1 (435) Ref

 Age
  40–49 years 44.6 (137) 1.46 (1.03–2.08)* 25.1 (77) 30.3 (93) 1.30 (0.90–1.89)

  50–59 years 40.3 (285) 1.00 (0.78–1.28) 32.2 (228) 27.5 (195) 0.92 (0.71–1.20)

  60–69 years 38.9 (504) 0.92 (0.75–1.12) 33.4 (433) 27.7 (359) 0.88 (0.71–1.08)

  70 years and older 42.4 (365) Ref 30.5 (262) 27.1 (233) Ref

 Educational level
  Low 37.2 (330) 1.08 (0.88–1.34) 32.8 (291) 30.0 (266) 1.11 (0.89–1.39)

  Medium 40.1 (404) 1.02 (0.84–1.25) 32.0 (323) 27.9 (281) 0.99 (0.80–1.23)

  High 42.2 (611) Ref 30.0 (434) 27.9 (404) Ref

 Urbanization
  Rural areas 40.7 (368) Ref 28.0 (253) 31.3 (283) 1.35 (1.06–1.70)*

  Hardly urbanized areas 43.5 (343) 1.05 (0.83–1.33) 30.2 (238) 26.3 (207) 1.04 (0.82–1.34)

  Moderately urbanized areas 37.4 (238) 0.82 (0.64–1.06) 34.0 (216) 28.6 (182) 1.02 (0.79–1.32)

  Strongly or extremely urbanized areas 39.9 (337) 0.90 (0.72–1.13) 32.6 (275) 27.5 (232) Ref

All analyses were adjusted for network size and living arrangement in 2019
a OR (Odds Ratio), 95% CI (95% Confidence Interval)
* p < 0.05,
** p < 0.01,
*** p < 0.001
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but also by friends or neighbors [38]. However, with social 
distancing as the norm, friends might not have been ‘able’ 
to provide social support in physical proximity.

Social networks can act as a buffer in dealing with 
stressful life events including the COVID-19 pandemic 
by providing social support [39]. The results of the cur-
rent study showed an overall increase in informational 
supporters, even though total network size decreased. 
This suggests that network members who did not pro-
vide social support, were not mentioned as important 
network members during the pandemic. Network mem-
bers who were mentioned compensated the social sup-
port roles. Social support roles likely were attributed 
more centrally in the network. Family members likely 
fulfilled additional support roles, such as the provision 
of emotional support, since the current study showed an 
increase in family members providing emotional support, 
while numbers of non-family emotional and practical 
supporters had decreased (data not shown). These find-
ings suggest that the functional (support) roles of existing 
network members may have changed.

Notably, the average number of informational sup-
porters increased and thereby the percentage of network 
member who provided informational support, regardless 
of whether networks members were family, friends, or 
acquaintances. During a pandemic, people desire infor-
mational support [40, 41] and they might be able to gen-
erate support from existing network members or gaining 
new network members and mobilizing those members for 
social support. More distant members (so called weak ties), 
such as acquaintances are known to play an important 
role in the provision of informational support, especially 
new information, but are also important for expanding 
social networks through connections to other ties [16]. 
These new social relationships could then be harvested for 
social support. As this study demonstrated, some people 
were able to increase their network and gain new network 
members in times of adversity and uncertainty when social 
distancing was the norm. This may occur by digital contact 
for example. Digital contact might generate opportunities 
to contact network members who were previously con-
tacted in person [42] or to contact new network members. 
However, future studies should assess whether in person 
contact could effectively be substituted by digital contact 
during stressful life events such as a pandemic.

Men, older, lower-educated persons, and people liv-
ing in more urbanized areas were more likely to have 
decreased in number of network members, informa-
tional and practical supporters. Previous studies have 
shown that men and lower-educated persons receive less 
social support, are less satisfied with received support 
and experience more social strain [15, 30]. Moreover, a 
study among American and British adults also showed 

that men and lower-educated persons are less aware of 
the (health) benefits of social ties [43]. Individuals who 
are less aware of the benefits may be more vulnerable in 
managing their social networks for maintaining and gain-
ing support.

Furthermore, in our current study, younger persons 
(40–50 years old) were more likely to have decreased 
the number of practical supporters. This is most likely 
a direct impact of social distancing measures, as practi-
cal support often requires in-person contact. Practical 
support might have been postponed or canceled by this 
age group, whereas older and more vulnerable persons 
became more reliant on others, especially on members, 
for help with groceries or tasks in or around the house.

Notably, various types of individual people demon-
strated increases in network size and supporters i.e., 
they were more likely to be women, higher-educated, or 
living in rural areas, and these characteristics were also 
associated with having larger social networks, and more 
informational and emotional supporters during the 
COVID-19 pandemic. Previous study demonstrated that, 
during the COVID-19 pandemic, women’s contact with 
their social relationships intensified and they strength-
ened their networks [44]. In addition, previous studies 
reported higher levels of perceived support after stress-
ful life-events among higher educated persons [45], sug-
gesting that they have increased access to social support 
[39] by attributing especially informational support roles 
more centrally in the network.

Strengths should be acknowledged. First, a strength is 
the large study cohort and the longitudinal study design 
which provides the opportunity to analyze changes in 
social network characteristics between 2019 (pre-pan-
demic) and 2020 (after the first wave of the pandemic dur-
ing the COVID-19 pandemic). Second, to measure social 
networks, a name generator questionnaire was used, 
which is a reliable and valid method for measuring social 
networks. It needs to be acknowledged that the current 
study focused on independently living adults. Some lim-
itations should be noted as well. First, the current study 
design is unable to provide prove whether changes in 
social network structure and function occurred because 
of the pandemic as the study naturally did not include a 
control population [one who had not experienced the 
pandemic]. Secondly, we were unable to measure network 
turnover (e.g., the expansion or shrinkage of close social 
network members) [31] as it was unknown whether net-
work members in 2020 were the same or different than 
in 2019 per respondent (such types of data were not col-
lected). Network turnover may impact one’s health, and 
the magnitude of this impact depends on the type of 
relationship gained or lost (e.g., strength of relationships, 
provision of social support or social strain, or a deliberate 
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change). Third, participants lost to follow-up were slightly 
younger than respondents, although this did not affect 
results, as we stratified by age-groups.

Conclusion
This study emphasizes the importance of evaluating both 
structure and function of social networks when the goal 
is to assess impact of the COVID-19 pandemic on peo-
ple’s social relationships. Social networks can act as a 
buffer for the impact of the COVID-19 pandemic. Results 
showed that although network structure and function 
changed for all sociodemographic subgroups, certain 
some individuals managed to reorganize their social net-
works, by attributing social support roles more centrally. 
Some sociodemographic subgroups were more likely 
to decrease in social network structure and function, 
enhancing already existing health inequalities.
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