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Abstract

Background

The coronavirus disease 2019 (COVID-19) pandemic and the corresponding lockdown
have drastically changed our lives and led to high psychological distress and mental health
problems. This study examined whether psychological factors such as loneliness, perfec-
tionism, and health anxiety are associated with COVID-19 related anxiety and depression
during the pandemic in young Korean adults, after controlling for various socio-demographic
factors and early life stress.

Methods

A total of 189 participants (58.2% women) completed a cross-sectional online survey includ-
ing the Fear of COVID-19 Scale, Center for Epidemiologic Studies Depression Scale, 3-
item Revised UCLA Loneliness Scale, Frost Multidimensional Perfectionism Scale, and
Whiteley Index-6. Hierarchical linear regression analyses with three blocks were employed
to identify the factors that contributed to COVID-19 related anxiety and depressive
symptoms.

Results

Hierarchical regression analyses showed that higher health anxiety was significantly associ-
ated with more severe COVID-19 related anxiety (standardized regression coefficient, g =
0.599, p<0.001). Additionally, higher levels of loneliness (B = 0.482, p < 0.001), perfection-
ism (B =0.124, p=0.035), and health anxiety (8 = 0.228, p < 0.001) were significantly asso-
ciated with higher depression scores. The three psychological factors explained 32.8% of
the total variance in depressive symptom scores, after taking all covariates into account.

Conclusion

The results showed that health anxiety was a risk factor for both COVID-19 related anxiety
and depression in young adults. Loneliness was the strongest predictor of depressive
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symptoms during the COVID-19 pandemic. These findings highlight the importance of iden-
tifying vulnerable individuals and encouraging psychological counselling and social connec-
tions to reduce the burden of psychiatric disorders during the pandemic.

Introduction

Coronavirus disease 2019 (COVID-19) is an acute respiratory disease caused by the virus
SARS-CoV-2. It started in Wuhan, China in December 2019 and spread worldwide as a pan-
demic. The outbreak has caused high levels of fear and worry about being infected. In addition,
strategies to prevent the spread of COVID-19 have resulted in drastic changes and disruptions
in our daily lives [1]. A recent systematic review reported an additional 76.2 million cases of
anxiety disorder and 53.2 million cases of major depression worldwide caused by the pan-
demic in 2020 [2]. The pandemic has significantly impacted mental health in nearly half of the
general population, and the burden of psychological morbidities was highest among patients
with COVID-19 followed by healthcare workers and the general public [3].

Notably, the prevalence of anxiety and depression has risen dramatically among young
adults [4], who may be exposed to more pandemic-related stressors such as campus closures,
loss of income, and uncertainty about the future. Although young adults are particularly vul-
nerable to psychological distress and anxiety [5], they are least likely to seek psychological help
during the pandemic [6]. Understanding the psychosocial factors that affect their poor mental
health is important for the prevention of psychiatric disorders and targeted early intervention.

Various psychological factors that might be exacerbated due to the pandemic burden may
play a major role in COVID-19 related anxiety and depression. Specifically, loneliness, a sense
of feeling disconnected from others, and perceiving social isolation [7], may be an important
risk factor of anxiety and depression during the COVID-19 pandemic. Based on Erikson’s the-
ory of psychosocial development (1963), establishing intimate relationships is the main chal-
lenge for young adults between the ages of 18 and 40. Erikson believed that young adults who
did not successfully achieve intimacy suffered isolation and loneliness, which could result in
negative outcomes such as reduced ability to complete a subsequent stage [8]. As the COVID-
19 pandemic has resulted in significantly increased loneliness due to physical distancing and
quarantine [9] and the prevalence of loneliness is the highest in young adults [10], this may
lead to detrimental effects on the mental health of young adults.

Another psychological factor that may influence negative health outcomes during the pan-
demic is perfectionism. Perfectionism, characterized by excessively high expectations and
overly critical self-evaluations [11], is a relatively enduring, trait-like characteristic that is dis-
tinct from [12] and a known risk factor for depression and anxiety [13, 14]. A longitudinal
study found that perfectionism is a vulnerability for, not a consequence of, depressive symp-
toms [15], and another study found that perfectionism predicts longitudinal increases in anxi-
ety [16]. Maladaptive perfectionism, which is globally present among young adults at alarming
levels, can have negative effects on mental health [17] and is associated with depressive and
anxious symptoms in young adults [18]. Perfectionist young adults may especially have diffi-
culty adapting to the uncertainty presented by stressful situations such as the COVID-19 pan-
demic as it disrupts their need for control [17]. Such loss of a sense of control has been
suggested to be important in stress-diathesis understanding of perfectionism and depression
[19], and perfectionists with a diminished sense of control are especially prone to anxiety [20].

In addition, health anxiety may be an important psychological factor affecting mental
health during the pandemic. Health anxiety is inappropriate or excessive worrying about one’s
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health relative to the actual health status [21]. Since people with high health anxiety tend to be
excessively aware of bodily sensations and interpret them as signs of a serious illness, they may
react to health-related stress such as the pandemic with intense negative reactions [22] and
have an increased risk of depression and anxiety [23]. Several studies have reported that health
anxiety is associated with adverse mental health outcomes during the pandemic [24, 25].

Moreover, the COVID-19 pandemic affects mental health differently depending on socio-
demographic characteristics [26], including age, sex, low socio-economic status (SES) [27, 28],
and obesity [29]. In addition, early life stress, one of the most robust risk factors for anxiety
and depression [30], is associated with high emotional distress in early adulthood during the
pandemic [31]. Therefore, these factors need to be considered as potential confounders to
explore a clear relationship between certain psychological factors and mental health problems
during the pandemic.

This study identified potential psychological factors such as loneliness, perfectionism, and
health anxiety that contribute to COVID-19 related anxiety and depression in young adults,
who may be more vulnerable to psychosocial distress during the pandemic, after controlling
for various socio-demographic factors and early life stress.

Materials and methods
Ethics statement

The study protocol was approved by the Institutional Review Board of Severance Hospital.
The IRB approval number was 4-2021-0542. The participants provided online consent prior to
the start of this study.

Participants

A total of 189 participants were recruited through a notice posted on the web survey site Sur-
vey Monkey from July to November 2021. All the participants were between 18 and 40 years of
age and understood the purpose and process of the research. The exclusion criteria were as fol-
lows: (1) self-reported history of psychiatric disorders, (2) history of brain injury, convulsive
disorders, or any neurological symptoms, and (3) physical or mental illness that could interfere
with the completion of the survey. The participants were paid for their participation (approxi-
mately $25).

Measures

Socio-demographic characteristics. Socio-demographic variables were age, sex, height,
weight, SES, and education level. SES was the following six categories: 1) very low, 2) low, 3)
middle, 4) middle to high, 5) high, and 6) very high. Education level was classified into two: (1)
< high school and (2) > high school.

Fear of COVID-19 Scale (FCV-19S). COVID-19 related anxiety was assessed using the
Fear of COVID-19 Scale (FCV-19S), a newly developed self-report tool to assess fear of
COVID-19 [32]. The FCV-19S consists of seven items (e.g., item 1, “I am most afraid of
Corona,” and item 7, “My heart races or palpitates when I think about getting Corona.”)
related to emotional fear reactions specific to the COVID-19 pandemic. Respondents were
asked to rate their level of agreement with each item on a 5-point Likert scale (1 = strongly
disagree to 5 = strongly agree). Scores ranged from 7 to 35, with higher overall scores indicat-
ing a more severe fear of COVID-19. The initial validation study showed robust psychometric
properties, with good validity and reliability in assessing fear of COVID-19 among the general
population [32]. The validity and reliability of the Korean version have been verified, and the
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measured fear shows a significant correlation with anxiety [33]. The internal consistency of the
present sample was 0.85.

Center for Epidemiologic Studies Depression Scale (CES-D). Depression was assessed
using the Center for Epidemiologic Studies Depression Scale (CES-D), which was designed to
measure depressive symptoms in the general population [34]. It is a self-report scale consisting
of 20 items and measures depressive mood over the past seven days on a 4-point Likert scale
ranging from 0 to 3. The scores ranged from 0 to 60, with higher scores indicating more severe
depressive symptoms. The scale has demonstrated high internal consistency and good validity
across different demographic characteristics in the general population [34]. The Korean ver-
sion has shown high reliability and validity in clinical and nonclinical populations [35]. The
internal consistency of the present sample was 0.77.

Early Trauma Inventory Self-Report-Short Form (ETISR-SF). Early life stress was assessed
using the Early Trauma Inventory Self Report-Short Form (ETISR-SF) [36], a self-report scale
consisting of 27 items answered as ‘yes’ (coded as 1) or ‘no’ (coded as 0). The scores ranged from
0 to 27, with higher scores indicating the occurrence of more traumatic events before the age of
18. This measure was found to have good validity and internal consistency in individuals with and
without psychiatric disorders [36] and has shown excellent validity and internal consistency
among Korean adults [37]. The internal consistency of the present sample was 0.81.

3-item Revised UCLA Loneliness Scale. Perceived loneliness was assessed using three
items from the 20-item Revised UCLA Loneliness Scale, version 3 (RULS). The three items,
adapted based on previous studies using factor analyses [38], were: (1) lack of companionship,
(2) felt left out, and (3) felt isolated in the past two weeks. The 4-point Likert scale (1 = never,

2 = rarely, 3 = sometimes, and 4 = always) that was used in the RULS was adopted. Scores ran-
ged from 3 to 12, with higher scores indicating higher levels of loneliness. The original RULS
has shown high reliability and validity [39], and the Korean version of RULS has demonstrated
high validity and reliability with an internal consistency of 0.93 [40]. The internal consistency
of the present sample was 0.88.

Frost Multidimensional Perfectionism Scale (FMPS). Perfectionism was assessed using
the Frost Multidimensional Perfectionism Scale (FMPS) [11], a self-report scale composed of
35 items rated on a 5-point Likert scale ranging from 1 to 5. The scores ranged from 35 to 175,
with higher scores indicating higher levels of perfectionism. The scale has shown good internal
consistency and convergent validity within clinical and nonclinical samples [11]. The Korean
version has demonstrated construct and predictive validity [41]. The internal consistency of
the present sample was 0.92.

Whiteley Index-6 (WI-6). Health anxiety was assessed using the Whiteley Index-6 (WI-
6) [42], a self-report scale composed of six items rated on a 5-point Likert scale ranging from 0
to 4. The WI scale was designed for measuring hypochondriacal concerns of health worry
(e.g., “worry a lot about your health”), disease conviction (e.g.,” hard for you to believe the doc-
tor when he or she tells you there is nothing to worry about”), bodily preoccupation (e.g.,
“bothered by many different symptoms”). The scores ranged from 0 to 24, with higher scores
indicating higher levels of health anxiety. The scale has shown superior stability and good
internal consistency [42]. The Whiteley Index has been used to measure health anxiety in
Korean university students with adequate reliability [43, 44]. The internal consistency of the
present sample was 0.85.

Data analysis

The sample characteristics were determined using descriptive statistics. Pearson’s correlations
were conducted to examine the relationships between demographic characteristics, early life
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stress, psychological factors, and COVID-19 related anxiety and depression. To determine
whether loneliness, perfectionism, and health anxiety were related to COVID-19 related anxi-
ety and depression, hierarchical multiple linear regression analyses were conducted with
COVID-19 related anxiety and depression as the dependent variable. Based on evidence from
the existing literature, factors that might contribute to anxiety and depression were determined
and selected as independent variables of the regression model, and they were grouped into
three blocks. Block 1 included the socio-demographic variables (age, sex, body mass index,
SES, and education); Block 2, early life stress (ETISR-SF); Block 3, the psychological variables
(3-item RULS, FMPS, and WI-6), which were our key variables of interest to examine their
unbiased associations with COVID-19 related anxiety (FCV-19S) and depression (CES-D). To
exclude multicollinearity between the independent variables, the variance inflation factor
(VIF) for each variable was computed in the full model. VIF values less than 2.5 were signs of
no serious multicollinearity issues. In the full model, the VIF values for all explanatory vari-
ables were in the range of 1.014-1.462. Statistical significance was set at p < 0.05. All statistical
analyses were conducted using Statistical Package for the Social Sciences version 26 (SPSS Inc.,
Chicago, IL, USA).

Results

The socio-demographic and psychological characteristics of the participants are presented in
Table 1. Pearson’s correlations showed that SES was significantly and negatively correlated
with CES-D (p = 0.011). In addition, ETISR-SF and psychological factors (3-item RULS,
FMPS, and WI-6) were positively associated with FCV-19S and CES-D scores (Table 2).

Table 1. Descriptive statistics.

Participants N =189
Age, years 27.74 £ 5.33 (19 ~ 40)
Sex

Male 79 (41.8)

Female 110 (58.2)
BMI, kg/m* 2291443
Education

< High school 18 (9.5)

> High school 171 (90.5)
SES

Very low 4(2.1)

Low 52 (27.5)

Middle 105 (55.6)

Middle to high 21 (11.1)

High 6(3.2)

Very high 1(0.5)
ETISR-SF 4.63 + 3.87
3-item RULS 5.73£2.48
FMPS 99.45 + 20.91
WI-6 6.14 + 4.46

BMI, body mass index; SES, socio-economic status; ETISR-SF, Early Trauma Inventory Self-Report-Short Form;
RULS, Revised UCLA Loneliness Scale; FMPS, Frost Multidimensional Perfectionism Scale; WI-6, Whiteley Index-6.

Values are expressed as the mean + standard deviation or n (%).

https://doi.org/10.1371/journal.pone.0286636.t001
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Table 2. Pearson’s correlation coefficients between psychological factors and COVID-19 related anxiety and
depression (n = 189).

Predictor FCV-19S CES-D

r p r P
ETISR-SF 0.235 0.001 0.404 <0.001
3-item RULS 0.253 <0.001 0.659 <0.001
FMPS 0.265 <0.001 0.413 <0.001
WI-6 0.643 <0.001 0.472 <0.001

FCV-19S, Fear of COVID-19 Scale; CES-D, Center for Epidemiologic Studies Depression Scale; ETISR-SF, Early
Trauma Inventory Self-Report-Short Form; RULS, Revised UCLA Loneliness Scale; FMPS, Frost Multidimensional
Perfectionism Scale; WI-6, Whiteley Index-6.

https://doi.org/10.1371/journal.pone.0286636.t002

Hierarchical linear regression analyses were conducted with the three blocks. Table 3 shows
the results of regression analyses using the three models for COVID-19 related anxiety. In
Model 1, women scored significantly higher on the FCV-19S (standardized regression coeffi-
cient, § = 0.197, p = 0.011). In Model 2, higher ETISR-SF scores were significantly associated
with higher FCV-19S scores. Early life stress added 4.4% to the variance explanation (incre-
ment in adjusted R?). In Model 3, higher health anxiety based on the WI-6 (B = 0.599,

p < 0.001) was associated with higher FCV-19S scores (Table 2). The final model explained
41.1% of the variance in FCV-19S sum score.

On the contrary, Table 4 shows the results for the regression analyses with the three models
for depressive symptoms. In Model 1, sex (female) (f = 0.250, p = 0.001) and lower SES ( = -
0.191, p = 0.009) were significantly associated with higher CES-D scores. In Model 2, higher

Table 3. Hierarchical regression analysis of the relationship between psychological factors and COVID-19 related anxiety after controlling for socio-demographic
variables and early life stress (n = 189).

Predictor Model 1 Model 2 Model 3
R’ =.032, AR =.032 R’ =.076, AR® = .044** R’ = 411, AR® = .335***
B SEB B B SEB B B SEB B
Constant -2.350 -3.513 -4.364
Block 1: socio-demographic variables
Age 0.071 0.056 0.091 0.044 0.056 0.057 -0.006 0.046 -0.008
Sex 1.642 0.638 0.197* 1.720 0.624 0.206** 1.145 0.506 0.137*
BMI 0.120 0.072 0.129 0.123 0.070 0.132 0.081 0.056 0.087
SES -0.555 0.380 -0.107 -0.442 0.372 -0.085 -0.152 0.310 -0.029
Education 0.102 1.011 0.007 0.389 0.992 0.028 0.343 0.796 0.024
Block 2: early life stress
ETISR-SF 0.240 0.077 0.226** 0.089 0.069 0.083
Block 3: psychological variables
3-item RULS -0.019 0.112 -0.012
FMPS 0.007 0.013 0.038
WI-6 0.554 0.058 0.599***

Note. N = 189. Total R? = .382. BMI, body mass index; SES, socio-economic status; ETISR-SF, Early Trauma Inventory Self-Report-Short Form; RULS, Revised UCLA
Loneliness Scale; FMPS, Frost Multidimensional Perfectionism Scale; WI-6, Whiteley Index-6.

*p < .05.

*p < .01

#¥p <001,

https://doi.org/10.1371/journal.pone.0286636.t003
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Table 4. Hierarchical regression analysis of the relationship between psychological factors and depression after controlling for socio-demographic variables and

early life stress (n = 189).

Predictor

Constant

Block 1: socio-demographic variables

Age
Sex
BMI
SES

Education

Block 2: early life stress

ETISR-SF

Block 3: psychological variables

3-item RULS
FMPS
WI-6

9.496

0.126
5.177
0.190
-2.457
-1.387

Model 1

R?=.071,AR’ =

SEB

0.138
1.557
0.175
0.926
2.467

071%*

B

0.066
0.250**
0.082
-0.191**
-0.040

4.434

0.010
5.517
0.206
-1.968
-0.135

1.045

Model 2

R?=218,AR’=.

SEB

0.128
1.429
0.161
0.853
2.273

0.175

B

0.005
0.266**
0.089
-0.153*
-0.004

0.394***

B
-3.204

-0.146
3.331
0.143
-1.586
-1.513

0.256

1.990

0.061
0.525

Model 3
R?=.546, AR’ =.
SEB

0.100
1.106
0.123
0.678
1.741

0.152
0.246

0.029
0.127

B

-0.076
0.161**
0.061
-0.123*
-0.043

0.096
0.482%**

0.124*
0.228***

Note. N = 189. Total R> = .555. BMI, body mass index; SES, socio-economic status; ETISR-SF, Early Trauma Inventory Self-Report-Short Form; RULS, Revised UCLA

Loneliness Scale; FMPS, Frost Multidimensional Perfectionism Scale; WI-6, Whiteley Index-6.

*p <.05.
**p < .01.
**p < .001.

https://doi.org/10.1371/journal.pone.0286636.1004

ETISR-SF scores (B = 0.394, p < 0.001) were significantly associated with higher CES-D scores.
Early life stress added 14.7% to the variance explanation (increment in adjusted R). In Model
3, higher levels of 3-item RULS (§ = 0.482, p < 0.001), FMPS (B = 0.124, p = 0.035), and WI-6
(B =0.228, p < 0.001) were significantly associated with higher CES-D scores (Table 3). The
three psychological factors explained 32.8% of the total variance in depressive symptom scores,
after taking all covariates into account. The final model explained 54.6% of the variance in
CES-D sum score.

Discussion

This study examined whether loneliness, perfectionism, and health anxiety were related to
COVID-19 related anxiety and depression, after controlling for various socio-demographic
factors and early life stress. Hierarchical regression showed that sex (female), early life stress,
and high health anxiety were significant independent factors for COVID-19 related anxiety. In
addition, sex (female), SES, early life stress, and the three psychological factors of loneliness,
perfectionism, and health anxiety were significant independent factors for depressive symp-
toms during the COVID-19 pandemic.
Among the psychological factors, health anxiety was the only factor associated with both
COVID-19 related anxiety and depression. These results suggest that health anxiety contrib-
utes to COVID-19 related mental health problems such as anxiety and depression in young
adults. Consistent with our finding, recent studies suggest that health anxiety plays a crucial
role in adverse mental health outcomes in the midst of the pandemic. Several studies have
shown that increase in anxiety about COVID-19 is greater for health anxious individuals [45]
including young adults in different countries [46, 47]. A previous study by our group showed
that health anxiety was the most important symptom that connected COVID-19 anxiety to
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other clinical psychopathologies in non-psychotic psychiatric outpatients [48]. Those who
have health anxiety show excessive fear of having a disease, which leads to increased vigilance
and a vicious cycle of increased anxiety [49]. During the current pandemic, individuals are
exposed to large amounts of information regarding COVID-19 through media outlets, which
intensifies health anxiety among vulnerable individuals [21] such as young adults who report
significant health anxiety during the pandemic [50]. As health anxiety is a concern for decision
makers, health authorities, and healthcare professionals, further studies are needed to examine
individual differences in health anxiety and their impact on mental health and behavior in the
context of COVID-19.

In the hierarchical regression model for depression, loneliness was the strongest predictor
of depressive symptoms. Recent studies have shown that loneliness during the COVID-19 pan-
demic is an important factor associated with depressive symptoms [51, 52]. Loneliness shows a
strong association with mental health during the pandemic in young adults across different
continents [53, 54]. The pandemic is a time of considerable loneliness due to the physical and
social restrictions put into place to prevent the spread of the virus, and lonely individuals may
be especially vulnerable to negative mental health outcomes. In particular, young adults were
shown to be more prone to loneliness [55] and disproportionately impacted by it during the
pandemic [56]. Recent studies show that there has been an increase in loneliness among young
people during the COVID-19 pandemic, which is associated with an increase in depression
[57]. The consequences of social isolation resulting from the pandemic may have especially sig-
nificant implications for young adults, and our results suggest that lonely young adults may be
more vulnerable to depression during the pandemic. As loneliness is a preventable public
health issue, encouraging social connections is helpful for vulnerable people during the
pandemic.

In addition, perfectionistic traits were a predictor of higher depressive symptoms during
the pandemic in the regression model for depression. This finding is consistent with other
studies among different countries [58, 59]. A recent Portuguese study reported that perfection-
ism is a vulnerable trait associated with psychological reactions and distress to the pandemic
[58]. Considering that perfectionists have difficulties with diminished sense of control during
uncertain situations [17], they may be especially vulnerable to psychiatric disorders such as
depression and anxiety when faced with various unexpected situations, threats to safety, and
disruptions in daily routines during the COVID-19 pandemic. A meta-analytic test of the Per-
fectionism Social Disconnection Model showed that perfectionism confers risk for depression
via social disconnection [60]. Additionally, as perfectionists tend to be achievement-oriented
[17], limited opportunities during the pandemic may lead to high levels of distress experienced
by young adults with highly perfectionistic tendencies.

On the other hand, loneliness and perfectionism were not significantly associated with
COVID-19 related anxiety measured by the FCV-19S in the regression model, although there
was a weak positive correlation between the FCV-19S score and loneliness (r = 0.253,

p < 0.001), and perfectionism (r = 0.265, p < 0.001) in the Pearson correlation analysis. A pos-
sible explanation is that the main concerns of people with high levels of loneliness or perfec-
tionism are more likely to be related to other dimensions of anxiety, such as social and
generalized anxiety in the context of the pandemic, rather than to the specific fear of COVID-
19 itself.

There are several limitations that should be noted in this study. First, because it was cross-
sectional, the levels of depression with pre-COVID-19 data could not be compared, and a
causal relationship between the related factors and depression could not be determined. Sec-
ond, the present data based on various self-reports obtained cross-sectionally may have diffi-
culty in clearly distinguishing anxiety and depression from other psychological risk factors,
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although each scale was designed to assess a specific aspect of psychological factors or psycho-
pathologies. Therefore, longitudinal studies using data combining self-reports and objective
findings may better understand the nature of depression and its risk factors for young adults
during the pandemic. Third, there may be potential confounders that could affect COVID-19
related anxiety and depression, which were not accounted for in this study. Fourth, the sample
size of this study was relatively small. Replication studies with a larger sample size and longitu-
dinal follow-up studies are needed to understand the relationships among mental health, psy-
chological factors, and lifestyle changes that may be affected by the pandemic in young adults.
Finally, as the participants of this study were young Korean adults, the present findings cannot
be generalized to other populations.

In conclusion, the results showed that health anxiety was a risk factor for both COVID-19
related anxiety and depression in young adults. Loneliness was the strongest predictor of
depressive symptoms during the COVID-19 pandemic. The findings highlight the importance
of identifying vulnerable individuals during the pandemic and encouraging them for psycho-
logical counselling and social connections to reduce the burden of psychiatric disorders such
as anxiety and depression and promote mental health. The present study can contribute to
inform policies and interventions to screen for vulnerable individuals during the pandemic.
Increased effort should be made to understand the needs of vulnerable young adults. An
increase in investment, quality, and access to mental health services is needed to mitigate the
effects of the COVID-19 pandemic on mental health and to provide support for young adults
at risk.
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