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Background
In the context of rapid population aging, loneliness has 
become an important topic in public policy and public 
health. Compared to younger adults, older adults are at 
a higher risk of social isolation and participate in fewer 
social activities, which makes them vulnerable to loneli-
ness with declining physical and cognitive abilities, shift-
ing social roles, and worsening social adaptability [1–3]. 
This subjective emotional experience arises when older 
adults feel that the quantity and quality of their social 
relationships do not actually match their expectations 
[4]. Recently, it was reported that 11.9% of older adults 
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Abstract
Background Few studies have clarified the mechanisms linking social anxiety and loneliness in older populations. 
The study aimed to explore how social network mediate the relationship between social anxiety and loneliness in 
older adults, with perceived social support playing a moderating role.

Methods A total of 454 older patients completed the Social Avoidance and Distress Scale, Lubben Social Network 
Scale-6, Chinese version of the Short Loneliness Scale and Perceived Social Support Scale. Bootstrap and simple slope 
methods were used to test the moderated mediation model.

Results Social anxiety had a significant positive predictive effect on loneliness and social network partially mediated 
this relationship. The relationship between social anxiety and social network, as well as the relationship between 
social network and loneliness, was moderated by perceived social support. Specifically, perceived social support 
buffered the effects of social anxiety on social network, but the buffering effect diminished with increasing levels 
of social anxiety. On the social network and loneliness pathway, the social network of older persons with higher 
perceived social support has a stronger prediction of loneliness.

Conclusions The study found that social anxiety can contribute to loneliness by narrowing older adults’ social 
network. High perceived social support can buffer this process, but do not overstate its protective effects. Thus, 
interventions to reduce social anxiety and improve social network and social support may help prevent and alleviate 
loneliness in older adults.
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worldwide suffer from loneliness [5]. A study performed 
by Wei et al. based on data from the 2008/2009 wave 
from the Chinese Longitudinal Healthy Longevity Survey 
found that 33.3% of older adults feel lonely [4]. Loneliness 
is also strongly associated with negative physical and psy-
chological outcomes in older adults. Previous research 
has shown that higher levels of loneliness may predict 
frailty, depression, cognitive decline, an increased risk 
of cardiovascular disease, suicide, and mortality [6–8]. 
Therefore, it has become a focal point of mental health 
issues for older adults on how to alleviate loneliness.

People with social anxiety (SA) often exhibit signs of 
anxiety, fear, or discomfort in social interactions and even 
avoid social situations to evade negative comments from 
others [9, 10]. The prevalence of SA often decreases with 
age. Bai et al.‘s assessment of older persons with chronic 
disease using the Social Avoidance and Distress Scale 
revealed a lower score compared to a study of a sample 
of college students [11]. Nevertheless, the 12-month inci-
dence of diagnosed SA disorders in persons aged 65 and 
older was reported to be 2.3%, which is the second most 
frequent anxiety disorder in this age group [12]. Previ-
ous studies have demonstrated a substantial correlation 
between SA and loneliness in later years. For example, a 
longitudinal study guided by Lim et al. discovered that 
SA is only significant predictor of future loneliness, with 
earlier SA positively predicting future loneliness [13]. 
Hoffman et al. [14] found that older adults with high SA 
were more likely to experience intimate loneliness (one 
of the characteristics of loneliness, i.e., lower quantity or 
quality of intimate companionship) than younger adults. 
People who feel lonely psychologically actually expect 
to construct social connections with others [15]. How-
ever, avoidance of social situations and concerns about 
the threat of social situations may prevent these con-
nections from forming, leading to decreased satisfac-
tion with interpersonal relationships, a lack of intimacy, 
and increased loneliness in older adults [14, 16]. Cur-
rently, the association between SA and loneliness has 
been widely studied in children, adolescents, and young 
adults [9, 17, 18], while a limited number of studies have 
been conducted in older adults, most of which use a 
wide range of ages [13, 19]. Besides, relevant pathways 
or internal mechanisms between these variables in older 
adults have not been completely explored, and further 
investigation is needed to facilitate prevention and inter-
ventions for loneliness in older populations.

The interpersonal model of SA proposes that when 
social situations may trigger SA, people will adopt self-
protective strategies that result in low density and dys-
functional social relationships [20]. Whether through 
active, passive, or a combination of both avoidance 
strategies, individuals tend to have lower expectations 
of the outcome of their social interactions [21]. This 

dysfunctional interpersonal loop has the potential for 
adverse social effects, such as loneliness [20]. On this 
basis, in order to establish a more comprehensive model 
that enhances the understanding of the relationship 
between SA and loneliness, the study incorporates two 
variables (social network and perceived social support 
(PSS)). Social network concerns the number and fre-
quency of relationships a person establishes and main-
tains (objective structural aspects of social relationships), 
consisting of family members, close friends, neighbors, 
and others individuals in their social circle [22, 23]. Previ-
ous studies have shown that SA is negatively associated 
with social network, and those with high SA typically 
have smaller social networks [24, 25]. The core feature of 
SA is avoiding social interactions [16], thus anticipating 
a reduction in the size and frequency of social network 
in socially anxious individuals. On the other hand, the 
idea that positive social network is beneficial to an indi-
vidual’s physical and mental health is widely supported 
by theoretical and empirical research [26–28]. Loneliness 
is significantly impacted by social network, with the lat-
ter acting as a negative predictor of loneliness [28]. In the 
Amsterdam Longitudinal Study of Aging, Domènech et 
al. [29] followed participants over 75 years of age for 11 
years and found that decreasing social network size leads 
to higher levels of loneliness over time. If a person is iso-
lated from family or friends, their perception of quality 
of life may decline and they are more likely to experience 
loneliness when functional and emotional needs are not 
adequately met [30]. Conversely, positive social contacts 
and wider networks showed the capacity for social adap-
tation, generating more social resources and support, 
allowing older adults to maintain a positive attitude and 
a sense of belonging [31]. Collectively, weak social net-
work was likely to be accompanied by SA and loneliness. 
Thus, based on the interpersonal model of SA and prior 
evidence, we hypothesized that SA may exacerbate older 
adults’ dissatisfaction with family and friend network 
(loneliness) by reducing the size of these ties and the fre-
quency of contact.

Social support is categorized into received social sup-
port and PSS [32]. PSS is broadly defined as individuals’ 
perceptions of the availability of social support in their 
networks, emphasizing the subjective emotional expe-
rience and satisfaction of an individual when they feel 
respected, supported and understood in society (func-
tional aspects of social relationships) [23, 32]. Compared 
to received social support, PSS has a stronger relationship 
with a person’s mental health [33]. According to Hobfoll’s 
conservation of resources theory, people are susceptible 
to resource loss when faced with stressful circumstances, 
yet protecting and maintaining resources can mitigate 
the potential negative consequences of stress [34]. There-
fore, PSS may act as an adjustable resource to alleviate 
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stress and promote individual mental health. Ren et al. 
discovered that PSS had a negative association with SA 
and moderated the link between physical activity and SA 
in left-behind children [35]. Among older adults, PSS was 
a protective factor against loneliness, and the predictive 
effect of chronic diseases on loneliness was more signifi-
cant with low levels of PSS [36]. However, to our knowl-
edge, no thorough investigation has been made into the 
mechanisms of the moderating role of PSS in the triadic 
interaction between SA, social network, and loneliness 
in older persons. A high level of PSS can make older 
persons feel valued and motivated to socially interact, 
expanding their social networks when they suffer anxiety 
due to socially uncertain situations and negative evalua-
tions. Thus, based on the conservation of resources the-
ory and existing research evidence, we hypothesized that 
PSS moderates the mediating effect of the social network 
on the association between SA and loneliness.

One of the most well-liked psychosocial models cur-
rently explores how social network and social support 
buffer the effects of life events or changes on health [22]. 
Social network highlights the quantity of social relation-
ships, whereas social support emphasizes the function 
of social relationships. They explain different aspects of 
interpersonal relationships. By incorporating both social 
network and PSS into the model, this study aims to pro-
vide a more comprehensive understanding of the effects 
of social relationships on SA and loneliness in older 
adults, enrich research on loneliness in older adults, and 
provide a new empirical basis for reducing loneliness in 
older adults. The research hypothesis are as follows:

H1 SA is positively associated with loneliness in older 
adults.

H2 Social network mediates the relationship between SA 
and loneliness in older adults.

H3 PSS moderates the relationship between SA and 
social network and the relationship between social net-
work and loneliness.

Methods
Participants
Using the quota sampling method, a total of 214 older 
adults in 20 nursing homes of different sizes and 240 
older adults living in the community in 5 cities in Zhe-
jiang Province were surveyed from January to May 2021. 
Inclusion criteria for the elderly in nursing homes com-
prised the following: (1) age ≥ 60 years; (2) live in a nurs-
ing home ≥ 1 month; (3) clear consciousness; and (4) 
have the ability to read or speak, and communicate with 
investigators without difficulty. Inclusion criteria for the 
older adults living in the community were as follows: (1) 

age ≥ 60 years; (2) choose to age in place; (3) clear con-
sciousness; (4) have the ability to read or speak, and com-
municate with investigators without difficulty. All older 
adults combined with serious organic disease or mental 
illness were excluded.

A priori power analysis with GPower 3.1.9.7 [37] 
revealed that a linear regression with a significance level 
of 0.05, power of 0.80, and medium effect size of 0.15 for 
a maximum of 15 variables (including demographic vari-
ables) required a minimum sample size of 139. Besides, 
studies suggested that sample sizes are generally 5 ~ 10 
times the number of variables [38]. Thus, this study 
yielded a sample size of 150 based on 10 times the num-
ber of variables. Considering a 20% attrition rate, the final 
sample size was estimated to be 174 ~ 188. Ultimately, 454 
participants were actually included in the study.

Data collection
All investigators received standardized training before 
conducting the investigation, ensuring familiarity with 
the investigation methods and techniques. During the 
formal survey, the investigators firstly explained the 
research objectives and response requirements to older 
people. Only after obtaining the informed consent did, 
they distribute the questionnaire on a one-to-one basis. 
Older adults with literacy skills could fill in the ques-
tionnaire by themselves. For illiterate older persons, the 
investigators would ask questions one by one. If there 
was any difficulty in comprehension, investigators make 
neutral and accurate word explanations and record 
according to their original answers. After completing the 
questionnaire, a second investigator carefully checked 
the completeness of the data. Any missing items were 
filled in promptly and verified on the spot. In this survey, 
483 older people were interviewed and they filled out the 
questionnaires. However, 29 participants did not com-
plete all the items due to missing information or opting 
out of the program, so they were excluded. Finally, 454 
valid questionnaires were acquired for data analysis. The 
effective response rate of the questionnaire was 93.9%.

Measures
Social-demographic information
Socio-demographic data were collected using our own 
designed short questionnaire, which included age, gen-
der, marriage status, education background, self-reported 
economic status, degree of filial piety of children, self-
rated health and religious belief.

Social anxiety
The Social Avoidance and Distress Scale (SAD), devel-
oped by Watson et al. and translated by Wang et al., was 
used to assess the SA of the older population [10, 39]. It 
comprises two dimensions: social avoidance (e.g., “I tend 
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to withdraw from people”) and social distress (e.g., “It’s 
easy for me to relax when I am with strangers”). The scale 
has 28 items, 14 of which are rated from 0 (False) to 1 
(True), and the remaining 14 items are reverse scored. 
The total score varied from 0 to 28 with higher scores 
indicating a higher degree of avoidance or distress. SAD 
has been validated and used in the older population, 
although few articles are available [11, 40]. The Cron-
bach’s α of the scale in this study was 0.90.

Loneliness
The 6-item De Jong Gierveld Loneliness Scale (DJG-6), 
developed by deJong Gierveld et al. and translated into 
Chinese by Leung et al., was applied to assess the level of 
loneliness [41, 42]. The scale includes two dimensions of 
emotional loneliness (e.g., “I experience a general sense of 
emptiness”) and social loneliness (e.g., “There are enough 
people I feel close to”). Each item has answer categories 
of no, more or less and yes, where the emotional dimen-
sion is 0 (no), more or less (1) and yes (1) and social 
loneliness dimension is scored using a reverse scoring 
method. The higher the score, the higher the level of 
loneliness. The scale has been verified as a tool with high 
reliability and validity for measuring loneliness in large 
surveys of older adults [42]. In this study, the Cronbach’s 
α of the scale is 0.73.

Social network
The Chinese version of the Lubben Social Network 
Scale-6 (LSNS-6) was used to measure social network 
of older adults, demonstrating high reliability and valid-
ity [43, 44]. The scale is a 6-item self-report measure 
with two domains: family network (e.g., “How many rela-
tives do you see or hear from at least once a month?”), 
and friend network (e.g., “How many of your friends do 
you see or hear from at least once a month?”). Each item 
is scored from 0 (none) to 5 (9 or more). The total score 
ranges from 0 to 30, with a high score indicating a better 
social network. In this study, the Cronbach’s α was 0.80.

Perceived social support
The Perceived Social Support Scale (PSSS) was developed 
by Zimet et al. and revised by Jiang [39, 45]. This scale 
consists of 12 items organized into 3 dimensions: family 
support (e.g., “My family can help me concretely”), friend 
support (e.g., “My friends can share happiness and sad-
ness with me”) and other support (e.g., “Some people 
(relatives, colleagues, neighbors) in my life care about my 
feelings”). Each item uses a seven-level scoring method 
from 1(totally disagree) to 7 (completely agree). The total 
score ranges from 12 to 84, and a higher score indicates 
a higher level of PSS. The Cronbach’s α in this study was 
0.91.

Ethical considerations
This study was approved by the Institutional Review 
Board of Wenzhou Medical University (approval number: 
2021-011). First, the principle of informed consent was 
abided by before administering the survey. Second, the 
identity information of the participants was kept strictly 
confidential and not disclosed to members outside the 
research team. Third, Participants had the right to decide 
whether to participate or not, and can withdraw from the 
investigation at any time. All methods were performed in 
accordance with the relevant rules and regulations of the 
Declaration of Helsinki.

Data analysis
SPSS 26.0 was applied for statistical analysis. The 
numeric data in this study were identified as non-nor-
mal distribution after the Kolmogorov-Smirnov test, so 
the non-normal distributed data were described by the 
median and interquartile range. Categorical data were 
expressed in frequency and percentage. The Mann-
Whitney U test and the Kruskal-Wallis test were used 
to assess differences in loneliness across demographic 
characteristics. Spearman correlation was used for cor-
relation analysis between variables. Considering that the 
children’s filial piety and self-rated health status may be 
related to loneliness, they were included as control vari-
ables [46, 47]. Model 4 and 58 in the SPSS 26.0 macros 
program PROCESS compiled by Hayes [48], was used 
to construct the moderated mediation model with 5,000 
bootstrap sampling. To further explore the moderating 
effect of PSS, PSS was divided into two groups, namely, 
high and low PSS by adding and subtracting a standard 
deviation by mean. Subsequently, the simple slope analy-
sis was carried out. P value < 0.05 was considered statisti-
cally significant. To check for the possibility of common 
method deviation, Harman’s single factor test was used. 
It is based on exploratory factor analysis to determine 
the number of factors needed to explain the variance of 
a variable. The bias is more likely if a single factor pre-
cipitates or explains a greater variance [49]. The variance 
explained by a single factor is generally considered to be 
less than 40% [50].

Results
Common method bias
The results showed that 12 factors with eigenvalue 
greater than 1 were co-precipitated, and the variance 
explained by the first factor was 20.03%, which was less 
than the critical standard of 40%, indicating that the com-
mon method deviation of this study was not significant.

Demographic characteristics
Table 1 lists the demographic characteristics. The average 
age of the 454 older adults (214 older people in nursing 
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homes and 240 in the community) was 76.3 ± 8.5 years 
old, with 193 (42.5%) people aged 60 ~ 74 years and 235 
(51.8%) people aged 75 ~ 89 years. 204 (55.1%) were 
women and 232 (51.1%) were married. In terms of educa-
tional background, only 31.3% of the participants gradu-
ated from junior high school or above. A total of 395 
participants (87%) self-reported their economic status 
was roughly enough and enough and excess. Most par-
ticipants (77.1%)perceived their children to be filial. Fur-
thermore, 55.9% of the elderly rated their health as good 
and 39.4% had no religious beliefs. Comparative analy-
ses of loneliness based on demographic characteristics 
showed no statistically significant differences in loneli-
ness scores with respect to age, gender, marital status, 
education background, self-reported economic status 
and religious belief. Regarding the degree of filial piety of 

their children, loneliness scores were lower among older 
adults who perceived their children to be filial. Besides, 
older adults with good self-rated health had lower lone-
liness scores compared to those with poorer self-rated 
health.

Correlations among the main variables
In this study, the correlations among the four variables 
of SA, social network, loneliness and PSS were analyzed. 
The correlation matrix was presented in Table  2. The 
results showed that: (1) SA was significantly negatively 
correlated with social network and PSS, but significantly 
positively correlated with loneliness; (2) Social network 
was significantly negatively correlated with loneliness, 
but significantly positively correlated with PSS; (3) Lone-
liness was significantly negatively correlated with PSS. All 
data were standardized before further analysis.

Mediation model
As shown in Table 3, after controlling for filial piety and 
self-rated health, SA was positively related to loneliness 
(Β = 0.40, t = 9.68, P < 0.001). After adding social network 
as a mediating variable, SA (Β = 0.33, t = 8.07, P < 0.001) 
and social network (Β = −0.27, t = −6.80, P < 0.001) were 
positively and negatively correlated with loneliness, 
respectively. Besides, SA was found to significantly 
negatively predict social network (Β = −0.26, t = −5.62, 
P < 0.001). In the bias-corrected percentile bootstrap 
analysis, the mediating effect of social network on the 
relationship between SA and loneliness was significant 
(ab = 0.07, 95% CI [0.04, 0.11]), accounting for 17.74% of 
the total effect. Regarding the direct effect of SA on lone-
liness, the 95% CI ([0.25, 0.41]) did not contain 0, indi-
cating social network partially mediated the relationship 
between SA and loneliness.

Moderated mediation model
The moderated mediation model testing result was dis-
played in Table 4. SA has a significant negative predictive 
effect on social network (Β = −0.15, t = −3.59, P < 0.001). 

Table 1 Social-demographic characteristics and comparison of 
loneliness scores in different groups (n = 454)
Variable N (%) Loneliness 

(median 
(IQR))

Z/H

Age (years)
60 ~ 74 193 (42.5) 3.00 (4.00) 0.66
75 ~ 89 235 (51.8) 3.00 (4.00)
≥ 90 26 (5.7) 2.00 (3.00)
Gender
Male 204 (44.9) 3.00 (4.00) −1.71
Female 250 (55.1) 3.00 (3.00)
Marital status
Married 232 (51.1) 2.00 (3.00) −1.81
Single/divorced/widowed 222 (48.9) 3.00 (4.00)
Education background
Illiterate 138 (30.4) 3.00 (3.00) 1.42
Graduated primary school 174 (38.3) 3.00 (3.25)
Graduated junior high school 
and above

142 (31.3) 3.00 (4.00)

Self-reported economic status
Enough and excess 221 (48.7) 3.00 (4.00) 4.85
Roughly enough 174 (38.3) 3.00 (4.00)
difficulties 59 (13.0) 2.00 (3.00)
Degree of filial piety of children
Filial 350 (77.1) 2.00 (3.00) 54.53***
General/unfilial 88 (19.4) 5.00 (1.25)
Childless 16 (3.5) 3.00 (3.75)
Self-rated health
Good 254 (55.9) 2.00 (3.00) 33.30***
Moderate 141 (31.1) 4.00 (3.00)
Poor 59 (13.0) 4.00 (3.00)
Religious belief
Strong 103 (22.7) 3.00 (4.00) 0.17
General 172 (37.9) 3.00 (4.00)
No 179 (39.4) 3.00 (4.00)
Abbreviations: IQR: Interquartile Range

Note: ***P < 0.001

Table 2 Correlation coefficient of SA, social network, loneliness 
and PSS

Median 
(IQR)

1. SA 2. Social 
network

3. Loneliness 4. 
PSS

1. SA 7.00 
(10.25)

1

2. Social 
network

15.00 
(10.00)

− 0.292** 1

3. Loneliness 3.00 (4.00) 0.484** − 0.416** 1
4. PSS 64.00 

(18.00)
− 0.298** 0.558** − 0.524** 1

Abbreviations: IQR: Interquartile Range; SA: Social anxiety; PSS: Perceived social 
support

Note: **p < 0.01. Spearman correlation was used for correlation analysis
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SA (Β = 0.31, t = 7.89, P < 0.001) and social network 
(Β = −0.10, t = −2.26, P < 0.05) were positively and nega-
tively related to loneliness, respectively. PSS was signifi-
cantly negatively predicted loneliness (Β = −0.35, t = −7.28, 
P < 0.001). The interaction effect of SA and PSS on social 
network was significant (Β = −0.08, t = −2.13, P < 0.05), 
indicating that the pathway of “SA → social network” 
was moderated by PSS. Moreover, the interaction effect 
of social network and PSS on loneliness was significant 
(Β = −0.11, t = −3.07, P < 0.01) indicating that the pathway 
of “social network → loneliness” was moderated by PSS.

To further analyze the moderating effect of PSS in the 
mediation model, we regarded the mean of PSS plus 
one standard deviation (M + SD) as the high-level group, 
the mean (M) as the medium-level group, and the mean 
minus one standard deviation (M-SD) as the low-level 
group for simple slope analysis. The moderating effect 
of different levels of PSS between SA and social network 
was shown in Table  5 and Fig.  1. The results revealed 
that the predictive effect of SA on the social network of 
the elderly with medium PSS (M) was lower than that of 
the elderly with high PSS (Βmedium PSS = −0.15, p < 0.001; 
Βhigh PSS = −0.23, p < 0.001), whereas the relationship 
between SA and loneliness was not found in low PSS 
(Βlow PSS = −0.06, p > 0.05). It indicated that the predictive 
effect of SA on social network increased gradually with 
the improvement of PSS of the elderly.

The moderating effect of different levels of PSS 
between social network and loneliness was shown in 
Table  6 and Fig.  2. The results revealed that social net-
work of older adults with medium PSS were less effective 
in predicting loneliness than those with high PSS (Βmedium 

PSS = −0.10, p < 0.05; Βhigh PSS = −0.21, p < 0.001), whereas 

Table 3 Testing the mediation effects of social network in the relation between SA and loneliness
Regression equation Global fit index Significance of regression coefficient
Outcome variable Predictor variable R R2 F Β (95% CI) t
Loneliness Filial piety 0.53 0.28 58.01 0.43 (0.28, 0.59) 5.53***

Self-rated health 0.13 (0.04, 0.22) 2.92**
SA 0.40 (0.32, 0.49) 9.68***

Social network Filial piety 0.33 0.11 18.59 −0.32 (−0.50, −0.15) −3.74***
Self-rated health 0.03 (−0.12, 0.07) 0.51
SA −0.26 (−0.35, −0.17) −5.62***

Loneliness Filial piety 0.59 0.35 59.44 0.34 (0.19, 0.49) 4.53***
Self-rated health 0.12 (0.04, 0.21) 2.90**
SA 0.33 (0.25, 0.41) 8.07***
Social network −0.27 (−0.35, −0.20) −6.80***

Abbreviations: SA: Social anxiety

Note: **P < 0.01, ***P < 0.001. Filial piety and self-rated health were analyzed as control variable

Table 4 Testing the moderated mediation effect in the relation between SA and loneliness
Regression equation Global fit index Significance of regression coefficient
Outcome variable Predictor variable R R2 F Β (95% CI) t
Social network Filial piety 0.59 0.35 47.42 −0.01 (−0.16, 0.15) −0.12

Self-rated health 0.02 (−0.06, 0.11) 0.55
SA −0.15 (−0.23, −0.07) −3.59***
PSS 0.55 (0.46, 0.63) 12.70***
SA×PSS −0.08 (−0.16, −0.01) −2.13*

Loneliness Filial piety 0.65 0.42 53.25 0.25 (0.10, 0.39) 3.25**
Self-rated health 0.08 (0.00, 0.16) 1.85
SA 0.31 (0.23, 0.39) 7.89***
Social network −0.10 (−0.19, −0.01) −2.26*
PSS −0.35 (−0.45, −0.26) −7.28***
Social network × PSS −0.11 (−0.18, −0.04) −3.07**

Abbreviations: SA: Social anxiety; PSS: Perceived social support

Note: *P < 0.05, **P < 0.01, ***P < 0.001. Filial piety and self-rated health were analyzed as control variable

Table 5 The moderating effect of different levels of PSS 
between SA and social network
PSS Effect size SE Boot LLCI Boot ULCI
M-SD −0.06 0.06 −0.17 0.05
M −0.15*** 0.04 −0.23 −0.07
M + SD −0.23*** 0.06 −0.34 −0.12
Abbreviations: SA: Social anxiety; PSS: Perceived social support; LL: Low Limit; UL: 
Upper Limit

Note: ***P < 0.001
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the relationship between social network and loneliness 
was not found in low PSS (Βlow PSS = 0.01, p > 0.05). This 
showed that the predictive effect of social network on 
loneliness gradually increased with the improvement of 
PSS for older adults.

Table 6 The moderating effect of different levels of PSS 
between social network and loneliness
PSS Effect size SE Boot LLCI Boot ULCI
M-SD 0.01 0.06 −0.11 0.13
M −0.10* 0.05 −0.19 −0.01
M + SD −0.21*** 0.05 −0.31 −0.11
Abbreviations: PSS: Perceived social support; LL: Low Limit; UL: Upper Limit

Note: *P < 0.05, ***P < 0.001

Fig. 2 The moderating effect of perceived social support on social network and loneliness

 

Fig. 1 The moderating effect of perceived social support on social anxiety and social network
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Discussion
This study employed social network as the mediating 
variable and PSS as the moderating variable to construct 
a moderated mediation model. In addition to elucidat-
ing the processes by which SA affects loneliness in older 
adults, this novel evidence provided important responses 
to the conditions under which SA affects loneliness, and 
contributed to the development of effective targeted 
interventions. Specifically, SA had an impact on older 
adults’ loneliness through social network. Additionally, 
PSS moderated the relationship between SA and social 
network as well as the relationship between social net-
work and loneliness.

The mediating role of social network
In this study, SA had a significant positive predictive 
effect on loneliness, in line with findings from several 
studies [14, 19]. The outcome highlights SA is a risk fac-
tor of becoming lonely, and that assessing and interven-
ing in SA in older adults can help identify and reduce 
loneliness. Furthermore, social network was further 
found to play a mediating role between SA and loneli-
ness, confirming the validity of hypothesis 2. SA not only 
affected feelings of loneliness directly, but also exerted an 
indirect effect on loneliness through social network. Sev-
eral reasons contribute to this phenomenon: first, over 
time, older adults may experience negative events, such 
as age-related physical limitation, retirement or widow-
hood, which lead to negative self-perceptions and feel-
ings of disconnection from an increasingly fast-paced 
and rapidly evolving society [51, 52]. Experience SA, 
especially if fearful of social situations and negative eval-
uations, can lead to small network and infrequent social 
interaction, making it more difficult to build and sustain 
intimate social ties [24, 25]. Consequently, they are more 
susceptible to social isolation. Second, studies have con-
sistently shown a strongly negative relationship between 
social network and loneliness [15, 28, 53]. Social network 
can serve as a protective factor against loneliness when 
they satisfy older adults’ demands for a sense of belong-
ing and desired social relationships [53]. Due to the influ-
ence of the traditional culture of filial piety in China [4], 
most elderly have deep-rooted family values and expect 
close, interdependent family relationships. However, as 
children move out and the proportion of empty nesters 
gradually increases, the size and density of older adults’ 
family network may gradually decrease [27]. The social 
network will be single and fixed. Many senior citizens 
choose to migrate to their adult children’s hometowns, 
accompanied by language and cultural barriers, may con-
tribute to a decline in existing network, making it chal-
lenging to make new friends [51, 54]. All these problems 
can lead to social isolation and loneliness.

Altogether, the study of the mediating role of social 
network has enriched the understanding of the inter 
mechanisms underlying the relationship between SA and 
loneliness, highlighted the exploration of the antecedents 
of social network, and validated the interpersonal model 
of SA. Future practice should pay attention to developing 
effective strategies that not only address the issue of SA 
among older people, but also strive to strengthen social 
network in order to reduce the occurrence of loneliness.

The moderating role of PSS
According to hypothesis 3, the results demonstrated that 
PSS moderated the mediation role of social network. In 
the pathway of “SA → social network”, social network 
was higher in the high PSS state at both low and high SA, 
suggesting a protective effect of PSS on social network 
reduction due to SA. However, this protective effect rap-
idly diminished with higher SA, indicating that PSS is a 
stress-vulnerability factor in pathway 1. Although there 
was no support for stress-buffering in the result, there 
was also an indication of the protective effect of PSS. 
Rueger et al.’s study on the association between PSS and 
depression conceptualized protective factors’ buffering 
effect in two different ways: stress-buffering (effects of 
social support are enhanced) and reverse stress-buffering 
(effects of social support are dampened) [55]. The find-
ing of this study was consistent with reverse stress-buff-
ering model, where the protective effect of PSS is limited. 
High level of PSS arose from interpersonal relationships, 
which, to some extent, created part of the social network 
for older adults. It can boost confidence in older adults 
and keep them emotionally upbeat to cope with stress-
ful threats in social settings, therefore becoming useful in 
preventing the reduction of social network in older adults 
suffering from SA [3, 56]. The cognitive-behavioral model 
of SA [57], however, posits that individuals with SA will 
be preoccupied with self-representations that they regard 
as faulty or related to not meeting social expectations or 
norms. When seeking PSS, older adults may focus on 
diminished physical functioning, compare themselves 
to those believed to be highly capable, and acquire low 
self-esteem [58, 59]. On the other hand, when older 
adults suffer from high level SA, they may be more sen-
sitive to any perceived differences in social relationships 
and adopt negative and avoiding attitudes, thereby deny-
ing appropriately received social support and resulting 
in a lack of PSS. Low self-esteem and hypersensitivity to 
social situations weakened the protective role of PSS in 
the process of SA-induced social network narrowing. It 
might also be understood that once stress reaches a cer-
tain level, PSS may lose its ability to offset SA. In the case 
of low PSS, older adults’ social networks may have been 
restricted. Therefore, their social networks changed less 
regardless of high or low SA.
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Regarding the pathway of “social network → loneli-
ness”, the study also found that loneliness decreased sig-
nificantly with the increase of social network in the case 
of high PSS, suggesting that PSS plays a facilitating role 
in the process of social network affecting loneliness, con-
sistent with the conservation of resources theory [34]. 
When older adults feel high PSS, they gain more value-
affirming, self-worth and life satisfaction [3, 30]. They 
exhibit more positivity and optimism when interacting 
with others and are able to perceive the benefits of objec-
tive social networks, which, in turn considerably improve 
social networks, such as network size [2, 29], and reduce 
loneliness. In addition, the connection between older 
adults and those in their social networks who provide 
support not only promotes the development of inti-
mate relationships, but also increases the likelihood of 
exposure to health information, further boosting mental 
health [60]. Conversely, the study discovered that in the 
event of reported poor PSS, the decrease in loneliness did 
not change significantly with increasing social network, 
indicating that the elderly could not effectively access 
the positive effect of social network when lacking social 
support. Therefore, they were unable to successfully 
reduce loneliness through expanding their social net-
work. Accordingly, building a strong social support net-
work is an important way for older adults to maintain a 
good psychological state since it may help social network 
strengthen and mitigate loneliness. Nevertheless, given 
the relatively limited protective effect of PSS, just trying 
to increase their level of PSS may not be appropriate for 
lonely older adults experiencing SA. How to reduce SA in 
older adults may be the focus of interventions.

Limitations
The current research still has some limitations. First, as 
the study was designed as a cross-sectional survey, mak-
ing causal inferences was not possible. However, the 
moderated mediation model was based on a theoretical 
foundation and supported by previous empirical studies, 
so the cross-sectional survey can still provide valuable 
information about the relationships between variables. 
More longitudinal studies are needed in the future to 
improve the representativeness of the moderated media-
tion model. Second, the LSNS- 6 scale was used to mea-
sure social network in the study, which includes relatively 
objective items characterizing the structure of social 
relationships (i.e. size of active network, size of intimate 
network and frequency of contact). But the size of social 
network and the frequency of contact among different 
older adults might affect the availability and effective-
ness of resources as well as the study results. It is rec-
ommended that the role of these variables be further 
explored to suggest more detailed interventions. Third, 
although the questionnaire used in this study has been 

validated in previous studies with satisfactory reliabil-
ity and validity, all variables were based on older adults’ 
self-report, introducing the possibility of self-report bias. 
Finally, due to the dialect problem, only non-random 
sampling, rather than random sampling, could be used 
in the study, which affected the representativeness of the 
study sample to some extent.

Relevance to clinical practice
This study provides new perspectives for nursing home 
or community managers to lessen loneliness in older 
adults. First, prompt screening and treatment for SA can 
be an effective measure to identify and reduce loneli-
ness in older adults. The degeneration of psychological 
and physical functions brought about by aging makes the 
elderly less adaptable to social and more fearful of nega-
tive evaluation, so they tend to avoid social situations. It 
is necessary to provide cognitive behavioral training to 
this population to reduce SA. Second, older people with 
SA may not initiate social interactions. Social assistance 
and inviting them to participate in community building 
or in the daily management of the nursing home con-
tribute to the expansion of social network. Third, the 
assessment and intervention of PSS also deserve atten-
tion. Measures to increase the perceived support of older 
adults, especially emotional support from family and 
friends, should be taken along with improving social net-
work to enhance their use of PSS and reduce loneliness. 
For example, nursing home or community managers can 
work with family and friends to establish small social 
support groups, organizing regular speech contests, 
group interaction activities, and changing the location of 
the event from time to time to help participants with SA 
adjust to different social situations. However, it’s crucial 
not to overstate the role of protective resources such as 
PSS.

Conclusion
Collectively, although further in-depth research is 
needed, this research represents an important step in 
clarifying the relationship between SA and loneliness 
among elderly. The results addressed the question of 
how SA affects the loneliness in older adults, highlight-
ing the negative predictive effect of SA on loneliness and 
identifying conditions under which the mediating effect 
of social network and the moderating effect of PSS are 
more significant. These findings emphasized the impor-
tance of psychosocial factors and revealed the poten-
tial mechanisms by which SA affects loneliness in older 
adults. Additionally, it can assist nursing home or com-
munity managers in carrying out efficient psychological 
interventions to further improve the quality of life and 
psychological well-being of older adults, meeting the 
emotional needs of society.
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