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Tis study examined the complex associations among coronavirus disease 2019 (COVID-19) risk perception, social distancing,
social connectedness, and loneliness, as well as the mediating efects of social distancing and social connectedness in these
associations in younger, middle-aged, and older Korean adults. We used multigroup structural equation modeling to analyze the
results of a cross-sectional survey of 2,400 Korean adults aged 20 years or older. We found statistically signifcant age group
diferences in the mean values of COVID-19 risk perception, social distancing, social connectedness, and loneliness. Te younger
group showed signifcant associations among all major variables in the structural equation model, while their older counterparts
demonstrated a signifcant association between COVID-19 risk perception and loneliness. Social distancing and social con-
nectedness mediated the efect of COVID-19 risk perception on loneliness only for the younger group. In addition, we found
signifcant mediating efects of social connectedness on the association between COVID-19 risk perception and loneliness in the
middle-aged and older groups. Our fndings imply that social distancing and social connectedness have impacted Korean adults’
mental health during the COVID-19 pandemic.

1. Introduction

Since the World Health Organization (WHO) declared the
novel coronavirus disease 2019 (COVID-19) pandemic in
2020, numerous contagious variants of this virus have
appeared and are still spreading across the globe. In South
Korea, as in other countries, confrmed cases and case fa-
tality rates among older people have increased with the
emergence of the new Omicron variant, among others.
Although patients in their 30s and 40s accounted for the
highest rates of confrmed cases as of April 2022 at 14.7%
and 15.5% of total confrmed cases, respectively, the highest
case fatality rate and death rate among all deaths occurred in
patients over 80 years of age at 2.68% and 58.93%, respec-
tively [1].

As the COVID-19 situation has failed to improve, fear
and risk perceptions of COVID-19 are still widespread. Risk
perception is an intuitive assessment by which people
compare any risks to which they are exposed or are likely to
be exposed with the negative efects associated with a specifc
cause for these risks [2–4]. According to Kim et al. [5],
Koreans aged 20–60 responded that COVID-19 was more
dangerous than other severe illnesses or natural or social
disasters. Another study [6] reported that 48.8% and 29.7%
of people sufered from anxiety and depression, respectively,
due to COVID-19 in South Korea.

Meanwhile, researchers found positive associations be-
tween risk perception, social isolation, and loneliness [7–10].
Specifcally, while older people were vulnerable to loneliness
before COVID-19, the pandemic could have contributed to
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even more feelings of loneliness due to reduced social
contact [11, 12]. While multiple studies found that loneliness
was more prevalent among older adults than younger adults
due to their higher COVID-19-related risks [13–16], recent
studies showed that loneliness was higher among younger
people than other age groups [17, 18]. However, there is
insufcient understanding of the association between
COVID-19 risk perception and loneliness according to the
age group. Terefore, it is necessary to fnd ways to reduce
loneliness among people of diferent age groups.

Furthermore, researchers have not fully acknowledged
the predictors that might afect the association between
COVID-19 risk perception and loneliness. Social distancing
and social connectedness are possible predictors, as they
may have mediating roles in the relationship between risk
perception of COVID-19 and loneliness [7, 19]. Most
countries used social distancing to prevent the spread of
COVID-19, but researchers have not studied the efective-
ness of these measures, specifcally considering the associ-
ation between risk perception and loneliness. Social welfare
facilities for senior citizens also adopted strict quarantine
measures. For example, governments prohibited older adults
who often use senior welfare centers from using the facilities
and attending activities. Excluding older people from var-
ious services (e.g., meal services, leisure, recreational pro-
grams, physical therapy, and counseling) weakened their
social connectedness and made them feel socially isolated
and lonely [5].Tese results confrm that the “Corona Blues”
can afect all age groups.

Social connectedness is a protective factor in preventing
loneliness and socioemotional problems [20]; it is related to a
feeling of belongingness within a social group larger than
informal networks such as family and friends [21, 22]. Te
United Kingdom (U.K.) government reported that one
strategy for tackling loneliness was to promote a connected
society [23]. Numerous studies confrmed that social con-
nectedness could alleviate symptoms of loneliness, depression,
and anxiety [24, 25], and it mediated the relationships between
dysfunctional interpersonal behaviors and psychological dis-
tress [26, 27]. However, an investigation is lacking on the role
of social connectedness in the association between COVID-19
risk perception and loneliness.

1.1. Conceptual Framework. We adopted the theoretical
framework for the present study from the cognitive dis-
crepancy theory of loneliness [28] and the transactional
theory of stress and coping [29–31].

Te cognitive discrepancy theory focuses on subjective
defcits in social relationships [32–34], which is a mismatch
between desired and achieved levels of social relationships
[35]. A mismatch could happen in specifc circumstances
such as the COVID-19 situation. For example, the fear or
risk perception of COVID-19 leads to reduced social con-
tact, which could loosen social connectedness. Previous
studies reported that certain life events and sudden envi-
ronmental changes could afect older adults’ feelings of
loneliness [32, 33, 36, 37]. Terefore, COVID-19 risk per-
ception could also lead to loneliness in older adults.

Te transactional theory of stress and coping is the most
popular stress pathway model. It assumes that individuals
constantly receive stimuli from their living environment and
cognitively appraise some of them as threatening and
harmful stressors. Individuals then evaluate the stressors,
using coping strategies to respond. Lazarus and Folkman
[31] identifed problem-focused coping and emotion-fo-
cused coping as two common strategies. Te former relates
to changing troubled people or situations, and the latter
relates to regulating emotional distress. Finally, coping
processes elicit positive or negative outcomes [38–40].

Individuals perceive COVID-19 as a risk to the human
body and, thus, a stressor. Stressors trigger preventive ac-
tions wherein individuals use coping strategies to prevent
harm to their mental health. Coping afects psychological
wellbeing, social functioning, and immediate stress re-
sponses such as risk perception. Subsequently, the present
study concentrated on the problem-focused and emotion-
focused strategies people use to cope with the risk perception
of COVID-19. For example, social distancing is a problem-
focused coping strategy that is used to change individual
behaviors and prevent the spread of infection. By following
social distancing rules, individuals could feel safe from the
risk of COVID-19 disease. Risk perception has also afected
the spread of social distancing behavior, an alternative
measure to prevent COVID-19 infection [41–43]. Tus,
people follow social distancing regulations as they perceive
them as a safety measure. However, there is not enough
evidence to conclude whether social distancing leads to
positive or negative mental health outcomes.

Meanwhile, a study reported that social connectedness
was an emotional protective factor against negative mental
health issues in younger people [44]. For example, people
with a sense of belongingness in a community might feel
more comfortable and realize that they are not alone, which
will signifcantly help people cope with the negative efects of
social isolation. Furthermore, avoiding close contact with
people by social distancing causes low social connectedness,
which increases loneliness in older people [11].

In sum, existing studies do not clarify whether social
distancing and social connectedness mediate the association
between COVID-19 risk perception and loneliness nor do
they clear how these efects difer by the age group.
Terefore, this study investigated the complex associations
among COVID-19 risk perception, social distancing, social
connectedness, and loneliness using the cognitive discrep-
ancy theory of loneliness [28] and the transactional theory of
stress and coping [30, 31].

Figure 1 presents our study’s hypothesized conceptual
model and it implies age group diferences in the strengths of
the path coefcients. Tus, our hypotheses are as follows:

H1: the mean values of COVID-19 risk perception, social
distancing, social connectedness, and loneliness difer
among younger, middle-aged, and older Korean adults.

H2: social distancing and social connectedness mediate
the association between COVID-19 risk perception and
loneliness, and the mediating efects difer among the
three age groups.
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2. Methods

2.1. Data and Sample. Tis study used a cross-sectional
survey design with registered Seoul city residents. Before
launching into data collection, we obtained approval from
the University Institutional Review Board. Next, we col-
lected data from October 2020 to November 2020. However,
due to difculties connecting with people owing to the
COVID-19, we used online surveys with the younger and
middle-aged groups. However, there were no online survey
panelists from the older population in the research com-
pany, so we conducted face-to-face interviews with the older
group, albeit with limited access.

We selected younger and middle-aged adults from the
registered sample panel in the databases of the Hankook Re-
search website to participate in the online survey. We used
quota sampling criteria such as age, sex, and residential geo-
graphic area until we reached the target number of participants
(i.e., 31 men and 33 women in their 20 s residing in the
southeastern district of Seoul). Next, we used amultistage quota
sampling strategy to select older adults (residents of Seoul) for
the paper-based in-person survey; we randomly selected par-
ticipants from 14 large districts among 29 administrative
districts in Seoul. Ten, we selected small administrative dis-
tricts from the 14 large districts. Finally, we chose older adults
from these small districts according to age and sex as quota
criteria. Trained survey interviewers approached potential
participants until they successfully recruited the target number
of survey respondents (i.e., 398 older adult participants).

Both online and face-to-face survey participants received
a written informed consent form and a fyer explaining the
purpose of the survey, the overall study procedures, potential
risks and benefts, and confrmation of confdentiality. In
addition, all survey participants who completed the survey
received a three-dollar gift card as a token of appreciation for
their time. We selected 2,400 respondents aged 20 years or
older residing in Seoul. Te sample consisted of 1,000 people
from the younger group (20–49 years old), 1,002 people
from the middle-aged group (50–64 years old), and 398
people from the older group (65 years and over).

2.2. Measures

2.2.1. COVID-19 Risk Perception. We used a novel COVID-
19 eight item scale [45] to measure risk perceptions toward
the COVID-19 pandemic. Respondents indicated their

agreement with each item using a fve-point Likert scale,
ranging from 1 (strongly disagree) to 5 (strongly agree).
Examples of items include “I think the novel coronavirus is
more severe than the fu,” “I am more likely to get the novel
coronavirus than other people,” and “Te novel coronavirus
will infict serious damage in my community.” Higher scores
indicated that respondents were more likely to consider
COVID-19 a threat. Te present study’s Cronbach’s alpha
score for this scale was 0.6.

2.2.2. Social Distancing. We used a social distancing sub-
scale of preventive measures for COVID-19 [7] to measure
social distancing. Tis scale contains six items (e.g.,
“Avoiding public transport,” “Avoiding going out in gen-
eral,” and “Avoiding crowded areas”) rated on a fve-point
Likert scale, ranging from 1 (strongly disagree) to 5 (strongly
agree). Higher scores indicated that respondents were more
likely to comply with social distancing preventive measures.
Te present study’s Cronbach’s alpha score for social dis-
tancing was 0.8.

2.2.3. Social Connectedness. We used Social Connectedness
Scale-Revised [21] to measure social connectedness. Te
scale contains eight items (e.g., “I feel disconnected from
the world aroundme,” “I do not feel related to anyone,” and
“I catch myself losing all sense of connectedness with
society”). Participants rated the items on a fve-point Likert
scale, ranging from 1 (strongly agree) to 5 (strongly dis-
agree). Higher scores refected that respondents were more
likely to struggle to feel socially connected. Te present
study’s Cronbach’s alpha score for social connectedness
was 0.9.

2.2.4. Loneliness. We used a short version of the Loneliness
Scale [46] to measure loneliness. Te scale includes three
items: “How often do you feel that you have a lack of in-
teraction with others?,” “How often do you feel that you are
isolated from people around you?,” and “How often do you
feel alienated from others?.” Respondents rated these items
with a three-point Likert scale (1� rarely, 2� occasionally,
3� frequently). Higher scores indicated that respondents
were more likely to feel lonely. Te present study’s Cron-
bach’s alpha score for loneliness was 0.8.

COVID-19
Risk Perception

Social
Distancing

Social
Connectedness

Loneliness

Figure 1: Hypothesized conceptual model.
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2.2.5. Covariates. We included a set of sociodemographic
variables as covariates. Covariates included participants’ age,
sex, marital status, number of family members, educational
level, total household monthly income, employment status,
religion, and subjective health status. We measured sub-
jective health status using a single-item score on a fve-point
response, ranging from 1 (very bad) to 5 (very good).

2.3. Data Analytic Plan. We used multiple statistical strat-
egies to test the research hypotheses. First, we examined
descriptive statistics to assess the sociodemographic char-
acteristics of all respondents and the three age groups. We
also evaluated an assumption of normality using univariate
indices of skewness and kurtosis and identifed outliers using
box plots and leverage indices for each individual. Ten, we
applied analysis of variance with post-hoc tests to compare
age groups’ mean scores for the key variables.

Second, we used multigroup structural equation mod-
eling to estimate the path coefcients in the structural model
across the three age groups. We then compared the con-
strained model with equivalent path coefcients and the
unconstrained model with no equality constraints among
groups by performing chi-square diference tests. We used
the following goodness-of-ft indices to evaluate the struc-
tural model: overall chi-square test (p> 0.05), comparative
ft index (CFI> 0.95), standardized root mean residual
(SRMR≤ 0.08), and root mean square error of approxi-
mation (RMSEA< 0.06) [47].

Tird, we analyzed total, direct, and indirect efects
using a percentile-based bootstrap method [48] to de-
termine whether social distancing and social connected-
ness mediated the association between COVID-19 risk
perception and loneliness among the three age groups. In
addition, we implemented several sensitivity analyses (e.g.,
missing data, outliers, and comparisons of correlations) to
examine any biases caused by using two diferent data
collection methods. Te results showed neither extreme
nor problematic observations. We dealt with missing
values in the dataset using full information maximum
likelihood [49]; no data were missing for the major var-
iables used in this study. Tere were no outliers with
extremely low or high values and the values of correlation
coefcients among continuous variables ranged from
−0.234 to 0.117. We usedMplus 8 and SPSS 24.0 for all data
analyses.

3. Results

3.1. Descriptive Analyses. Table 1 presents the sociodemo-
graphic characteristics of the sample.Te respondents’ mean
age was 50.4 years (SD� 15.89), and females comprised
51.8% of the sample. More than half of the respondents
(59.5%) were married, and the mean number of family
members was 3.28 (SD� 1.33). Most respondents (88%)
reported that they were high school graduates or had a
higher level of education. Approximately, two-thirds of the
respondents (65.3%) had a monthly household income of
less than $3,000. Less than half of the respondents (48.2%)

were employed, and 59.5% of the respondents were religious.
In addition, the mean score of subjective health status was
3.28 (SD� 1.33) out of 5.

3.2. Group Mean Comparisons. Table 2 presents the mean
values of major variables and comparisons between the
groups’ mean values for these variables. Tere were statis-
tically signifcant age group diferences in the mean values of
COVID-19 risk perception (F� 17.38, p< 0.001), social
distancing (F� 34.35, p< 0.001), social connectedness
(F� 3.42, p< 0.05), and loneliness (F� 23.64, p< 0.001). Te
COVID-19 risk perception and loneliness values were sig-
nifcantly higher in the younger group (M� 3.58 and
M� 1.61, respectively) than in the middle-aged (M� 3.51
and M� 1.55, respectively) and older groups (M� 3.44 and
M� 1.40, respectively). Conversely, the mean value of social
distancing was higher in the older group (M� 4.03) than in
the younger and middle-aged groups (M� 3.72 and
M� 3.76, respectively). Meanwhile, the mean value of social
connectedness was lower in the younger group (M� 3.49)
than in the middle-aged and older groups (M� 3.57 and
M� 3.61, respectively).

3.3. Multigroup Structural Equation Modeling. We used a
multigroup structural equation modeling to evaluate the
structural model of COVID-19 risk perception, social dis-
tancing, social connectedness, and loneliness among
younger, middle-aged, and older adult groups. Te initial
model ft yielded a good model ft: χ2(df� 1)� 0.55, p> 0.05,
SRMR <0.001, CFI� 1.000, and RMSEA� 0.001. Modifca-
tion indices and absolute standardized residuals suggested
no theoretically signifcant points of poor ft.

Figure 2 illustrates the unstandardized path coef-
cient comparisons of the three age groups. Te overall
model ft was good: χ2(df � 5) � 33.917, p< 0.05,
SRMR � 0.085, CFI � 0.985, and RMSEA � 0.014. Tere
were six path coefcient diferences among the three age
groups. Te path from COVID-19 risk perception to
social distancing was higher in the younger (B � 0.56,
p< 0.001) and middle-aged groups (B � 0.56, p< 0.001)
than in the older adult group (B � 0.12, p> 0.05). Te path
from social distancing to social connectedness was higher
in the younger group (B � −0.18, p< 0.001) than in the
middle-aged and older groups (B � 0.02, p> 0.05; B � 0.11,
p> 0.05). Te path from social connectedness to loneli-
ness was higher in the younger (B � −0.36, p< 0.001) and
middle-aged groups (B � −0.38, p< 0.001) than in the
older group (B � −0.29, p< 0.001). Te two path coef-
cients linking COVID-19 risk perception to social con-
nectedness and loneliness were equivalent among the
three age groups.

Table 3 presents the total, direct, and indirect efects
using bootstrapping. We used the logic of the joint signif-
icance tests and a percentile-based bootstrap method to
estimate the mediation efects of each mediator [48, 50]. Te
path coefcients for four paths in the implied mediational
chains were statistically signifcant for both mediators (all
critical ratios [CR]> 1.96, p> 0.05). For the younger group,
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we found two indirect efects of COVID-19 risk perception
on loneliness. Specifcally, we could attribute 0.07 of the
units of change to the mediational chain through social
connectedness (CR� 2.60, p< 0.01). In addition, we at-
tributed 0.03 of the units of change to the mediational chain
through social distancing and social connectedness
(CR� 3.39, p< 0.01). For the middle-aged and older groups,
the efect of COVID-19 risk perception on loneliness was
fully mediated by social connectedness; the estimated

indirect efects were 0.12 (CR� 4.04, p< 0.001) and 0.06
(CR� 2.02, p< 0.05), respectively.

4. Discussion

Te present study examined diferences among younger,
middle-aged, and older Korean adults regarding COVID-19
risk perception, social distancing, social connectedness, and
loneliness. We also investigated the association of COVID-

Table 2: Group mean comparisons of COVID-19 risk perception, social distancing, social connectedness, and loneliness among the three
age groups.

Variable
Total

(N� 2,400)
Younger group
(n1 � 1,000)

Middle-aged group
(n2 �1,002)

Older group
(n3 � 398) F LSD a

Mean± SD Mean± SD Mean± SD Mean± SD
COVID-19 risk
perception 3.53± 0.43 3.58± 0.46 3.51± 0.41 3.44± 0.37 17.38∗∗∗ B,C<A;

C<B
Social distancing 3.79± 0.65 3.72± 0.66 3.76± 0.63 4.03± 0.60 34.35∗∗∗ A,B<C
Social connectedness 3.55± 0.87 3.49± 0.95 3.57± 0.85 3.61± 0.71 3.42∗ A<B,C

Loneliness 1.55± 0.51 1.61± 0.54 1.55± 0.50 1.40± 0.44 23.64∗∗∗ B,C<A;
C<B

aGroup A is the younger group (20–49 years old), group B is the middle-aged group (50–64 years old), and group C is the older group (65 years or over).
∗p< 0.05; ∗∗p< 0.01; ∗∗∗p< 0.001.

Table 1: Sociodemographic characteristics.

Variable
Total

(N� 2,400)
Younger group
(n1 � 1,000)

Middle-aged group
(n2 �1,002)

Older group
(n3 � 398)

n (%) n (%) n (%) n (%)
Age (Mean± SD) 50.40± 15.89 34.98± 8.39 56.34± 4.43 74.20± 6.59

Sex Male 1157 (48.2) 493 (49.3) 488 (48.7) 176 (44.2)
Female 1243 (51.8) 507 (50.7) 514 (51.3) 222 (55.8)

Marital status
Married 1427 (59.5) 398 (39.8) 803 (80.1) 226 (56.8)

Single/divorced/widowed/
separated 973 (40.5) 602 (60.2) 199 (19.9) 172 (43.2)

Number of family
members

(Mean± SD) 3.28± 1.33 2.79± 1.30 3.31± 1.26 4.42± 0.73
1 704 (29.4) 436 (43.6) 268 (26.8) 0 (0)
2 534 (22.3) 228 (22.8) 249 (24.9) 57 (14.3)
3 631 (26.3) 232 (23.2) 282 (28.1) 117 (29.4)
≥4 531 (22.1) 104 (10.4) 203 (20.2) 224 (56.3)

Educational level

Junior high school graduate or
below 288 (12.0) 2 (0.2) 3 (0.3) 283 (71.1)

High school graduate 427 (17.8) 96 (9.6) 234 (23.4) 97 (24.4)
College graduate or some

college 1401 (58.4) 774 (77.4) 611 (61.0) 16 (4.0)

Postgraduate education 284 (11.8) 128 (12.8) 154 (15.4) 2 (0.5)

Monthly household
income

< $1,000 616 (25.7) 220 (22.0) 176 (17.6) 220 (55.3)
$1,000∼ $1,999 460 (19.2) 171 (17.1) 176 (17.6) 113 (28.4)
$2,000∼ $2,999 489 (20.4) 247 (24.7) 204 (20.4) 38 (9.5)
$3,000∼ $3,999 323 (13.5) 168 (16.8) 138 (13.8) 17 (4.3)
$4,000∼ $ 4,999 225 (9.4) 94 (9.4) 124 (12.4) 7 (1.8)
≥$5,000 287 (12.0) 100 (10.0) 184 (18.4) 3 (0.8)

Employment status Yes 1157 (48.2) 493 (49.3) 488 (48.7) 176 (44.2)
No 1243 (51.8) 507 (50.7) 514 (51.3) 222 (55.8)

Religion Yes 1427 (59.5) 398 (39.8) 803 (80.1) 226 (56.8)
No 973 (40.5) 602 (60.2) 199 (19.9) 172 (43.2)

Subjective health
status (Mean± SD) 3.28± 1.33 2.79± 1.30 3.31± 1.26 4.42± 0.73
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19 risk perception with social distancing, social connect-
edness, and loneliness for each age group and the mediating
efects of social distancing and social connectedness on the
association between COVID-19 risk perception and lone-
liness across the three age groups.

We found that the older group was more likely to
practice social distancing and feel socially connected than
the other age groups. In comparison, the younger group
showed higher levels of COVID-19 risk perception and
loneliness than their middle-aged and older counterparts.
Social distancing implies physical distancing; thus, it permits
social interaction with people living together and digital
interactions with the outside world [51, 52]. In fact, there

were no older adults in the present study who lived alone,
while the proportion of persons living alone was markedly
high in their younger and middle-aged counterparts at
nearly 44% and 27%, respectively. Terefore, older Korean
adults might not easily feel detached or socially disconnected
in this context. In addition, participants comprised com-
munity-dwelling residents in Seoul, the largest city in the
Republic of Korea, with a high quality of social infrastructure
for social connection. For instance, AARP [53] states that a
robust community social infrastructure is a vital social
support system.

Te fndings of our study are partially in line with
previous studies. For example, Atchison et al. [7] reported

COVID-19
Risk Perception

Social
Distancing

Social
Connectedness Loneliness

COVID-19
Risk Perception

Social
Distancing

Social
Connectedness Loneliness

COVID-19
Risk Perception

Social
Distancing

Social
Connectedness

Loneliness

0.21

0.16

0.56***, 1

0.56***, 2

0.021

0.112 -0.29***, 1, 2

0.34 0.48 0.15

-0.38***, 2

0.31

0.13

0.121, 2

0.64 0.14

-0.18***, 1, 2 -0.36***, 1

0.150.800.36

0.11 **

0.02

-0.19 *

-0.31 ***

[Younger Group]

[Middle-aged Group]

[Older Group]

-0.20 * 0.06

Figure 2:Multigroup structural equationmodel results. Groups with a common numerical superscript are statistically signifcantly diferent
from each other at p< 0.05. Covariates included age, sex, marital status, number of family members, educational level, total household
monthly income, employment status, religion, and subjective health status. ∗p< 0.05; ∗∗p< 0.01; ∗∗∗p< 0.001.
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that older adults in the UK were more likely than their
younger counterparts to adopt self-quarantine and self-
isolation measures to protect themselves and their com-
munities. However, other research studies [54, 55] dem-
onstrated that compared to younger adults, older adults
(especially older Medicare benefciaries or those who had
infrequent social contact) were at a greater risk of social
disconnection during the COVID-19 pandemic.

A previous research study has shown mixed results on
COVID-19 risk perception and loneliness among younger
adults. However, recent studies demonstrated that younger
adults experienced worse mental health outcomes during the
COVID-19 outbreak than older adults [56]. In addition,
loneliness remained the highest among younger adults
during the COVID-19 lockdowns in the United States (US),
the UK, and South Korea [17, 18, 57–59]. However, other
studies documented that older adults showed higher levels of
loneliness than other age groups [13, 14, 16].

Tese mixed results indicate that factors other than age,
such as being single, psychiatric diagnoses, depression, and
anxiety symptoms, infuence loneliness [60]. For example,
Atchison et al. [7] highlighted that socioeconomically vul-
nerable populations (e.g., those from disadvantaged back-
grounds) were less likely to comply with COVID-19
preventive measures or self-isolate if necessary. Tis fnding
suggests that these populations are at increased risk for
COVID-19-related consequences (e.g., hospitalization,
death, or loneliness caused by strictly enforced quarantines).
Te present study’s fndings emphasize the importance of
targeting high-risk groups and implementing efective
coping strategies tomitigate adverse mental health outcomes
during the COVID-19 pandemic.

Furthermore, there were six signifcant age group dif-
ferences in the pathways of COVID-19 risk perception,
social distancing, social connectedness, and loneliness in the
present study. Compared to their older and middle-aged
counterparts, the younger group had signifcantly higher
efects on the paths fromCOVID-19 risk perception to social

distancing, from social distancing to social connectedness,
and from social connectedness to loneliness. According to
the transactional theory of stress and coping [30, 31], these
results imply that younger adults are more likely than
middle-aged or older adults to perceive the COVID-19
outbreak as a stressor. Consequently, they would use pre-
ventive coping strategies such as social distancing (problem-
focused coping) and social connectedness (emotion-focused
coping) to maintain their mental health.

Consistent with our fndings, a recent study reported
that younger adults were more likely than older adults to
experience increased negative feelings such as anxiety and
depression due to the COVID-19 lockdown [56]. Further-
more, another study showed that loneliness, in particular,
was elevated among adults whomaintained social distancing
and experienced social isolation during the COVID-19
pandemic in the US and the UK [9, 61]. As restrictive coping
strategies (e.g., social distancing and social isolation) can
increase feelings of loneliness and lead to mental health
problems such as depression and suicide [62, 63], it is
imperative to take actions to prevent psychological problems
among vulnerable populations such as younger adults with
lack of social support during and after the pandemic.

Finally, we found two mediating efects of social dis-
tancing and social connectedness in the younger group. In
contrast, middle-aged and older groups displayed a full
mediation efect of social connectedness on the association
between COVID-19 risk perception (a stressor or a life event
causing lack of social relationships) and loneliness (a neg-
ative outcome). According to the transactional theory of
stress and coping [30, 31] and the cognitive discrepancy
theory of loneliness [28], the mediating efects of social
distancing and social connectedness in the younger group
illustrate that individuals who adhere to social distancing
rules due to high levels of risk perception of COVID-19 are
unlikely to form and maintain social networks, which, in
turn, can increase loneliness. Tese results emphasize the
important roles of mediating variables (social distancing and

Table 3: Direct, indirect, and total efects among the three age groups.

Subgroup Path
Total efects Direct efects Indirect efects

B Critical
ratio B Critical

ratio B Critical
ratio

Younger group

COVID-19 risk perception⟶ loneliness 0.21 5.57∗∗∗ 0.11 3.41∗∗ 0.10 4.13∗∗∗
COVID-19 risk perception⟶ social connectedness⟶

loneliness 0.07 2.60∗∗

COVID-19 risk perception⟶ social distancing⟶ social
connectedness⟶ loneliness 0.03 3.39∗∗

Middle-aged
group

COVID-19 risk perception⟶ loneliness 0.14 3.57∗∗∗ 0.02 0.76 0.12 4.37∗∗∗
COVID-19 risk perception⟶ social connectedness⟶

loneliness 0.12 4.04∗∗∗

COVID-19 risk perception⟶ social distancing⟶ social
connectedness⟶ loneliness −0.004 −0.33

Older group

COVID-19 risk perception⟶ loneliness 0.12 1.67 0.06 0.95 0.05 1.90
COVID-19 risk perception⟶ social connectedness⟶

loneliness 0.06 2.02∗

COVID-19 risk perception⟶ social distancing⟶ social
connectedness⟶ loneliness −0.004 −1.01

B� unstandardized coefcient; bootstrapping� 2,000 iterations. ∗p< 0.05; ∗∗p< 0.01; ∗∗∗p< 0.001.
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social connectedness) in reducing loneliness during the
COVID-19 pandemic. Further research is necessary to ex-
plain why these mediating efects were more apparent
among the younger group than the other age groups during
the pandemic.

Te role of social connectedness as a mediator in the
association between COVID-19 risk perception and
loneliness confrms that COVID-19 risk perception is
negatively associated with a sense of social connectedness.
Similarly, Trad et al. [64] found that precautionary re-
sponses to COVID-19 (e.g., high levels of risk perception
and social distancing) were likely to reduce intimate social
interactions, thereby increasing loneliness. Specifcally,
previous studies provided a well-documented research
study on the impact of social relationships and social
disconnectedness on mental health outcomes among older
adults [65, 66]. However, there is insufcient research
supporting the mediating efects of social distancing and
social connectedness in the pathway linking COVID-19
risk perception with loneliness among diferent age
groups. Tus, it is necessary to develop and evaluate a
theoretical framework of stressors (e.g., COVID-19 risk
perception), coping strategies (e.g., social distancing, so-
cial connectedness), and mental health outcomes (e.g.,
loneliness, depression) across various age groups during
and after the COVID-19 pandemic.

4.1. Limitations. Te present study has several limitations.
First, due to the nature of cross-sectional survey data, the
fndings do not provide information about the causal as-
sociations between COVID-19-related risk factors and
mental health outcomes. Future research should extend the
current work by collecting longitudinal data and investi-
gating possible long-term consequences of the COVID-19
pandemic. Second, this study used a newly developed
unidimensional COVID-19 risk perceptionmeasure, which
lacks sufcient evidence to support its reliability and val-
idity. An especially noteworthy limitation is that Cron-
bach’s alpha value for the measure was relatively low in this
study. Tus, future studies need to test the reliability and
validity of the measure in diferent settings or populations.
In addition, it would be benefcial to use a multidimen-
sional measure that provides comprehensive information
on COVID-19 risk perception. Tird, we surveyed fewer
older adults than other age groups due to restricted access
owing to the COVID-19 restrictions. Te unequal group
sizes may have afected the results (e.g., due to unequal
variances between samples or low statistical power). Tus,
researchers should interpret our fndings with caution.
Future research should consider recruiting a more repre-
sentative sample.

However, despite the limitations, the present study
broadens the general knowledge and understanding of the
associations between COVID-19 preventive measures, social
connectedness, and loneliness across diferent age groups
based on the cognitive discrepancy theory of loneliness and
the transactional theory of stress and coping.

4.2. Implications. It is essential to encourage people to stay
socially connected with their loved ones through various
communication tools (e.g., telephone, e-mail, text messag-
ing, social networking sites, and video conferencing). Doing
so alleviates COVID-19-related concerns and negative
feelings [67] while following preventive quarantine mea-
sures. Terefore, health and mental health professionals
should actively screen people at a high risk for COVID-19
and psychological problems to achieve these goals. In ad-
dition, they should provide them with social services such as
education, case management, and friendly visiting programs
supported by local government ofcials and volunteers. [64].
Also, the government should make available efective psy-
chological interventions (e.g., virtual therapy via phone,
video chat, or other device options) designed to connect
people (specifcally, COVID-19 patients and quarantined
persons) [64, 68].

Furthermore, trust in government agencies and health
experts is crucial to reduce unnecessary fear among people
with high COVID-19 risk perceptions [45]. Tus, it is
necessary to build trust by promoting and implementing
efective COVID-19 measures and open and respectful
communication with the public. In addition, based on the
results, we suggest that stakeholders focus on developing and
using a measure to refect age-related changes to assess
loneliness and mental health problems due to COVID-19.
Finally, future research must identify other potential indi-
vidual, family, and societal level determinants that have led
to positive or negative mental health outcomes during the
COVID-19 pandemic.

5. Conclusion

Tis study revealed that social distancing and social con-
nectedness substantially impact loneliness during the
COVID-19 pandemic. Growing evidence indicates that
perceptions and behavioral responses to the COVID-19
crisis are associated with psychological outcomes such as
loneliness [7–9]. However, most recent studies focused on
the descriptive features of the associations between potential
risk factors and COVID-19-related outcomes. Te present
study emphasizes the importance of social relationships in
people’s ability to cope with adverse mental health outcomes
due to COVID-19 among diferent age groups. Future re-
search should examine other possible social determinants of
mental health and the long-term efects of COVID-19 on
individuals and society.

Data Availability

Te data that support the fndings of this study are not
publicly available due to the information they contain that
could compromise the privacy of the research participants.

Additional Points

Te following are known about this topic: (i) COVID-19
restrictions have caused adverse mental health outcomes
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such as loneliness and social isolation. (ii) A sense of social
connectedness is an important protective factor that can
alleviate psychological distress among people of all ages. (iii)
Tere is a lack of information on the associations between
possible risk factors and loneliness during the COVID-19
pandemic. What this paper adds. (i) We found that social
distancing and social connectedness have meditating roles in
the association between COVID-19 risk perception and
loneliness in diferent age groups.
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