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Objective: In early March 2022, the highly contagious Omicron variant rapidly
emerged in Shanghai. This study aimed to explore the prevalence and associated
factors of depression and anxiety in isolated or quarantined populations under
lockdown.

Methods: A cross-sectional study was conducted between May 12 and 25,
2022. The depressive and anxiety symptoms, perceived stress, self-efficacy and
perceived social supportin the 167 participants under isolated or quarantined were
examined using the Patient Health Questionnaires-9 (PHQ-9), the Generalized
Anxiety Disorder-7 (GAD-7), the Perceived Stress Scale-10 (PSS-10), the General
Self-Efficacy Scale (GSES) and the Perceived Social Support Scale (PSSS). Data on
demographic information were also collected.

Findings: The prevalence of depression and anxiety in isolated or quarantined
populations was estimated to be 12 and 10.8%, respectively. Higher education
level, being healthcare workers, being infected, longer duration of segregation
and higher perceived stress level were identified as risk factors for depression
and anxiety. Furthermore, the relationship between perceived social support and
depression (anxiety) was mediated not only by perceived stress but also the chain
of self-efficacy and perceived stress.

Conclusion: Being infected, higher education level, longer duration of segregation
and higher perceived stress were associated with higher levels of depression
and anxiety among isolated or quarantined populations under lockdown. The
formulation of psychological strategies that promote one’s perceived social
support and self-efficacy as well as reduce perceived stress is supposed to
be drawn.

COVID-19, depression, anxiety, perceived stress, self-efficacy, perceived social support
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Introduction

The outbreak of coronavirus disease 2019 (COVID-19) was
announced to constitute a public health emergency of international
concern by the World Health Organization (WHO) on 30 January,
2020 (1), and it has continued to rampage globally up to now.
Shanghai, the largest financial and economic hub of China, was placed
under a citywide lockdown due to its worst COVID-19 outbreak
caused by the highly contagious Omicron variant in early March 2022
(2). As of May 31, 2022, a total of 626,000 COVID-19 infections,
including confirmed locally transmitted cases and asymptomatic
carriers, were reported in Shanghai (3). The global public health
should be alarmed by the increased transmissibility and immune
evasive properties of SARS-CoV-2 variants.

Effective prevention and control of COVID-19 has been a health
issue of grave concern worldwide (4). Measures such as lockdowns,
isolation, quarantine and social distancing have been implemented by
many countries and regions in reaction to the COVID-19 pandemic
(5-7). There is no denying that these measures are acknowledged as
practical containment strategies for the pandemic, but the negative
impact of these measures on individuals, societies, and the economy
should be considered with caution (8-10). Although isolation and
quarantine are conceptually distinct, both involve the separation from
normal populations and the restriction of movement to prevent or
eliminate the spread of infection or contamination (11). A growing
number of studies have confirmed that people who underwent
isolation or quarantine during the COVID-19 pandemic were
subjected to a tremendous psychological and physical burden, which
gave rise to a wide variety of dramatic and long-lasting psychological
distress, such as depression, anxiety, posttraumatic stress disorder,
insomnia and high perceived stress (12-16). It has been documented
by a global-scale study that the COVID-19 pandemic resulted in a
remarkable increase in the prevalence and burden of major depressive
disorder (a 28% increase) and anxiety disorders (a 26% increase)
during 2020 (17), both of which ranked among the leading causes of
the global burden of disease even before the COVID-19 pandemic
(18). Moreover, a national study on the mental health impact of
COVID-19 pandemic post-lockdown demonstrated a high prevalence
of depression (39%) and anxiety (42%) in the adult US population
(19). A systematic review revealed that the prevalence of anxiety and
depression during the initial COVID-19 lockdown in the
United Kingdom was 31 and 32%, respectively, showing a substantial
increase compared with the prevalence of pre-pandemic (20).
Consequently, the development of timely and effective psychological
interventions for individuals in isolation or quarantine is a critical
component of the COVID-19 management. There are growing appeals
for prioritizing mental health from the very start to identify and
protect vulnerable populations and enhance long-term resilience
against future crises (21).

However, due to the current prioritization of limited medical
resources for the containment of COVID-19 and the treatment of
infected patients, obtaining adequate resources for mental health
services remains to be a formidable challenge. Targeting psychological
support with limited resources for diverse populations impacted by
the COVID-19 pandemic is, therefore, of essential significance.
Lazarus has proposed that cognitive appraisal mediates the
relationship between stressors and emotional experience, which
accounts for emotional responses varying from person to person even
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under the same or similar conditions (22). Hence, developing
psychological interventions that emphasize promoting individuals’
personal resources and altering their negative cognitive appraisals may
contribute to emotion regulation under public health emergencies
such as the COVID-19 pandemic. In view of the circumstance of
lockdown that may trigger social and emotional isolation, social
support and self-efficacy are vital external and internal resources,
respectively, that many researches have demonstrated their association
with depression and anxiety (23-25).

Social support is a multidimensional concept characterized
by the emotional, instrumental, and informational support from
families, friends and important others (26), which was identified
as a protective factor against depression and anxiety during the
COVID-19 pandemic (12, 24). Further, a review on the
association between social support and depression provided
evidence for the protection of social support for depression
across all ages (27). Unlike received social support, which is
described as objective and specific assistance from social
networks, perceived social support highlights more the subject
perception and evaluation of the available resources and supports
from social relations (28), which relates more tightly to cognition.
Therefore, the current study focused on perceived social support
to investigate how it exerts an effect on depression and anxiety
among isolated or quarantined populations during the COVID-19
pandemic. Self-efficacy was defined as the belief in one’s
competence and efficiency to successfully tackle tasks by Bandura
(29). Existing research have proved a negative correlation
between self-efficacy and negative mental health outcomes
resulted from COVID-19 pandemic, such as stress, depression,
anxiety and fear (23, 30). It is suggested that higher self-efficacy
can prevent poor psychological outcomes during COVID-19
pandemic (31). A full mediating effect of self-efficacy between
social support and negative emotions (depression and anxiety)
was also demonstrated in patients with prostate cancer (32).
Furthermore, people under isolation or quarantine during the
COVID-19 pandemic were confronted with stressors in diverse
aspects, which tended to generate high level of perceived stress
(33, 34). There was evidence that perceived stress worked as a
mediator for longitudinal negative effects (containing depression
and anxiety) of the COVID-19 lockdown (35). It has also been
determined the potential role of perceived stress as a mediator
between social support, self-efficacy (measured as coping self-
efficacy) and depressive symptoms (36). In consequence, it is
reasonable to suppose that improving one sense of perceived
social support and self-efficacy, as well as reducing perceived
COVID-19-related
consequences of depression
COVID-19 pandemic.

Notwithstanding, no study to date, to our knowledge, has yielded

stress  will  mitigate psychological

and anxiety under the

the association among perceived stress, self-efficacy, perceived social
support, depression and anxiety in isolated or quarantined population
during the COVID-19 pandemic, specifically the mediating effects of
self-efficacy and perceived stress. The primary objectives for this study
were twofold: (1) to determine the prevalence and associated factors
of depression and anxiety among the population isolated or
quarantined under Shanghai lockdown; (2) to examine how perceived
social support, self-efficacy and perceived stress affect the level of
depression and anxiety, and to determine the potential mediating
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effects. Previous literature on COVID-19 showed that demographic
factors (i.e., age, gender and educational level), presence of family or
pets, being infected or not and duration of isolation or quarantine
were significantly correlated to depression and anxiety (23, 37, 38).
Therefore, these variables were hypothesized as potential associated
factors in this study. Further, it was hypothesized that self-efficacy and
perceived stress mediated the association between perceived social
support and the level of depression (anxiety).

Methods
Participants and procedure

This was a cross-sectional study conducted at a centralized
isolation and treatment site under lockdown in Shanghai between
May 12 and 25, 2022. During the survey period, approximately 1,000
individuals were isolated or quarantined at the site, including COVID-
19-positive patients and healthcare workers caring for the patients.
The sample size was calculated with o set as 0.05, p as 0.2, and the
overall prevalence of mood disorders (depression and anxiety)
estimated as 35%, which came from a nationwide large-scale survey
of psychological distress among Chinese during the COVID-19
epidemic (39). Thereby, a minimum sample size of 151 was required
in this study. The following inclusion criteria were adopted for the
recruitment of eligible participants: (1) being isolated or quarantined
at the isolation site during the Shanghai lockdown; (2) aged >18 years
old; (3) normal ability of speech, comprehension and expression; and
(4) volunteering to participate in the study. Respondents who had
previously been diagnosed with mental illness or in serious physical
condition were excluded.

To minimize the risk of cross-infection, the questionnaire survey
was conducted on an online platform' via personal smartphone. Data
collection fell primarily under the purview of a medical assistant with
professional psychological training. All participants provided written
or verbal informed consent prior to participation in the study after the
medical assistant explained the nature of the study. It was an
anonymous survey, but participants were asked to give their phone
number voluntarily if they needed emotional or psychological
support. Ethical permission for the study was granted by the Ethics
Committee of Naval Medical University.

Measures

Participants were asked to complete a series of questionnaires.
Information on demographic characteristic were collected from
every participant: age, gender, education level, marital status,
employment status, smoking status, presence of family or pets,
current status (patients or healthcare workers), infection status
and duration of segregation (isolation or quarantine).
Furthermore, the levels of depression, anxiety, perceived stress,
self-efficacy and perceived social support were measured using

corresponding validated scales.

1 https://www.wjx.cn
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Depression

The Patient Health Questionnaire-9 (PHQ-9) (40) is a self-
administered screening tool for depression, measuring to what extent
an individual has been bothered by depressive symptoms during the
past two weeks. The scale is consisted of 9 items, each on a Likert scale
from “0” (not at all) to “3” (nearly every day), with an aggregate score
ranging from 0 to 27. A higher score indicates higher level of
depression and a cutoft score of 10 has been clinically validated for
major depression with a sensitivity of 88% and a specificity of 88% 2.
This scale has been well applied in the general Chinese population
with great reliability and validity (41). In the current study, a PHQ-9
score of 10 or higher was indicative of having elevated depressive
symptoms (probable depression) and the Cronbach’s o for internal
consistency was 0.880.

Anxiety

Also with a focus on the past two weeks, the Generalized Anxiety
Disorder-7 (GAD-7) (42) is a 7-item self-administered scale assessing
the frequency with which an individual has been bothered by anxiety
symptoms, with each item on a Likert scale from 0 (not at all) to 3
(nearly every day). The total score of all items ranges from 0 to 21 and
a higher score indicates higher level of anxiety. A cut point of 10 on
the GAD-7 has been recommended for screening generalized anxiety
disorders with a sensitivity of 89% and a specificity of 82% in a large-
sample research (42). The Chinese version of this scale has been
widely applied in clinical institutions and scientific researches (43).
Thus, a GAD-7 score of 10 or higher was defined as having elevated
anxiety symptoms (probable anxiety) in this study and the Cronbach’s
a for internal consistency was 0.936.

Perceived stress

Perceived stress was assessed by the Perceived Stress Scale-10
(PSS-10) (44), a self-report instrument measuring the level of
perceived stress over the past month. It consists of 10 items on a
5-point Likert scale from 0 (never) to 4 (very often), with a total score
of 0-40 and a higher score reflecting higher perception of stress. The
PSS-10 has shown superior psychometric properties across a range of
populations (45) and Chinese version of the scale has also obtained
satisfactory psychometric properties (46). The Cronbachs o for
internal consistency in the current sample was 0.799.

Self-efficacy

The self-efficacy was measured by the General Self-Efficacy Scale
(GSES) (47), a self-report scale developed by Schwarzer and Jerusalem,
which is composed of 10 items for assessing one’s generalized sense of
self-efficacy regarding resourcefulness and processing power. A
4-point Likert scale is used for each item, from “1” (not at all true) to
“4” (exactly true), with a total score ranging from 0 to 40 and a higher
score reflecting higher level of self-efficacy. The Chinese version of the
scale has demonstrated good reliability and validity (48). The
Cronbach’s o for internal consistency in the current sample was 0.922.
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Perceived social support

The Chinese version of the Perceived Social Support Scale (PSSS)
was translated and revised by Jiang Qianjin (49) based on the
Multidimensional Scale of Perceived Social Support (MSPSS)
developed by Zimet et al. (50), which evaluates an individuals
perception of support from family, friends and significant others from
a subjective perspective. The scale consists of 12 items, each of which
rated on a Likert scale from 1 (very strongly disagree) to 7 (very
strongly agree), with an aggregate score ranging from 12 to 84 and
higher scores indicating higher levels of perceived social support.
Multiple samples have demonstrated the scalé’s reliability and validity
to be high (50, 51). The Cronbach’s « for internal consistency in the
current sample was 0.933.

Statistical analysis

Continuous variables were presented as mean and standard
deviation (SD), and categorical variables were presented as frequency
and percentage. Normality tests were performed before further
analysis. Then, independent #-tests, one-way analysis of variance
(ANOVA), or Mann-Whitney U tests were employed to compare the
differences between subgroups on depression and anxiety levels (by
the scores of PHQ-9 and GAD-7), as appropriate. To examine the
association between psychological variables, the Pearson correlation
coeflicient for continuous variables was calculated. Multiple linear
regression analysis (enter) was conducted to identify associated factors
for depression and anxiety, with the scores of PHQ-9 and GAD-7
entered as the dependent variables and potential associated variables
entered as independent variables. All statistical analyses were
performed by SPSS 22.0 (IBM, Chicago, United States), and all tests
were two-tailed with the significance level set at p <0.05. In addition,
given the small sample size of our study, bias-corrected (BC) bootstrap
with 95% confidence interval (CI) based on 5,000 bootstrap samples
using the Model 6 in PROCESS macro for SPSS was employed to
examine the mediating effects (52). If a 95% BC bootstrap CI does not
cover zero, the mediating effect is supported; otherwise, then it is not
supported (53).

Results

The process of participant recruitment is illustrated by
Figure 1. Initially, 188 respondents completed the questionnaire
survey. In conjunction with preliminary questionnaire collation, 8
were excluded due to missing information exceeding 10%, 7 were
excluded due to serious physical condition and 6 were excluded
due to a previous diagnosis of mental illness. Finally, a total of 167
participants were enrolled in the analysis, with a valid response
rate of 89.4%.

Sample characteristics and the prevalence
of depression and anxiety

Table 1 presents the demographic characteristics and the
prevalence of probable depression and anxiety of the enrolled
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participants. The final sample was made up of 63 (37.7%) males
and 104 (62.3%) females with an average age of 34.41 (SD, 11.9)
years and the majority (79.6%) between the ages of 18 and 44.
Among the participants, most (71.9%, 120 of 167) held a university
or college education or higher, nearly a half (52.1%, 87 of 167) were
married, 79.6% (133 of 167) were employed, and the vast majority
(84.4%, 141 of 167) were nonsmokers. By the time the study was
conducted, the mean duration of segregation for all participants
was 21.35 (SD, 15.35) days, with more than a half (59.3%, 99 of
167) exceeding 14 days. During the segregation period, 44.3% (74
of 167) were accompanied by family or pets. Additionally, of the
167 participants, 73 (43.7%) were patients and 94 (56.3%) were
healthcare workers. Totally, there were 76 (45.5%) participants
being infected with COVID-19, among whom 3 were healthcare
workers. With a cut point of 10, the prevalence of probable
depression and anxiety determined to be 12.0 and 10.8%,
respectively.

Influence of demographic characteristics
on depression and anxiety level

The differences in depression and anxiety levels between the
subgroups stratified by demographic characteristics were tested
(Supplementary Table S1). It was found that healthcare workers
(p=0.030), those who were infected (p=0.033) and had been
segregated for more than 14 days (p=0.002) reported higher level of
anxiety. However, there was no significant difference on depression
level between the above subgroups. Moreover, no difference was
observed on depression or anxiety levels between participants of
different age distribution, gender, education level, marital status,
employment status, smoking status, presence of family or pets and
COVID-19 infection status.

Correlations between depression, anxiety,
perceived stress, self-efficacy, and
perceived social support

The levels of depression, anxiety, perceived stress, self-efficacy and
perceived social support were measured by PHQ-9, GAD-7, PSS-10,
GSES, and PSSS, respectively. Table 2 displays the results of the
bivariate correlation analysis of depression, anxiety, perceived stress,
self-efficacy and perceived social support, along with their
corresponding scale scores. There was a significantly positive
correlation between the level of depression and anxiety (r=0.790,
p<0.01), and perceived stress (r=0.702, p<0.01), as well as a
significantly negative correlation between the level of depression and
self-efficacy (r=-0.350, p<0.01), and perceived social support
(r=—0.269, p<0.01). Similarly, there was a significantly positive
correlation between the level of anxiety and perceived stress (r=0.663,
p<0.01), and a significantly negative correlation between the level of
anxiety and self-efficacy (r=—0.257, p<0.01), and perceived social
support (r=—0.207, p<0.01). Furthermore, the level of perceived
stress was negatively correlated with self-efficacy (r=—-0.536, p <0.01)
and perceived social support (r=—0.365, p<0.01). The level of self-
efficacy was positively correlated with perceived social support
(r=0.344, p<0.01).
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An cross-sectional investigation on the depression and
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Inclusion criteria: i y = -
(1) being isolated or quarantined at the onymous questonnatre
isolation site during the Shanghai Swvey
lockdown; >
(2) aged = 18 years old: v
(3) normal ability of speech, comprehension Total .numt?er of returned
and expression; questionnaires (N=188)
(4) volunteering to participate in the study
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(1) previously diagnosed with mental illness; e . o
() being i . hvsical dii 8 missing information >10%:
eing in serious physical condition T bekig - seiiois physical
condition;
6 previously diagnosed with
mental illness
v
Final valid sample N=167 (88.8%)
FIGURE 1
Flow chart of the enrollment of study participants.

Associated factors for depression and anxiety

Table 3 shows the results of the multiple linear regression models
examining the associated factors for depression and anxiety level. It
revealed that education level, being healthcare workers, infection
status, and the level of perceived stress were significant factors for
depression level. Participants with education level of university or
college (B=1.500, 95% CI [0.080, 2.919], p=0.039) and postgraduate
or above (B=2.260, 95% CI [0.265, 4.256], p=0.027), those being
healthcare workers (B=3.017, 95% CI [0.670, 5.364], p=0.012), being
infected with COVID-19 (B=4.028, 95% CI [1.598, 6.458], p=0.001)
and possessing higher level of perceived stress (B=0.547, 95% CI
[0.448, 0.645], p<0.001) tended to report higher level of depression.
Broadly speaking, these variables contributed significantly to the
amount of variance in depression level (R*=56.8%, Adjusted
R*=52.8%, F=14.290, p<0.001). As for anxiety, the results indicated
that higher level of anxiety was significantly associated with education
level of university or college (B=1.336, 95% CI [0.012, 2.659],
p=0.048) and postgraduate or above (B=3.458, 95% CI [1.598, 5.317],
p<0.001), being healthcare workers (B=2.275, 95% CI [0.087, 4.462],
p=0.042), being infected with COVID-19 (B=3.561, 95% CI [1.295,
5.826], p=0.002), longer duration of segregation (B=0.056, 95% CI
[0.012,0.100], p=0.012) and higher level of perceived stress (B=0.540,
95% CI [0.448, 0.633], p<0.001). Likewise, the amount of variance in
anxiety level accounted for by these variables was statistically
significant (R*=57.9%, Adjusted R*>=54.0%, F=14.906, p<0.001).

Mediating effects testing

Taking into account the existence of significant correlations
between depression, anxiety, perceived stress, self-efficacy and
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perceived social support, the nonparametric BC bootstrapping over
5,000 samples with 95% CI was employed to further test the chain
mediating effect of self-efficacy and perceived stress on the
association between perceived social support and depression
(anxiety). The above demographic variables were treated as
covariates in the mediation models. As indicated by Table 4;
Figure 2, perceived stress played an intermediary role between
perceived social support and depression (BC 95% CI [—0.1063,
—0.0096]) with an effect size of —0.0547. While the mediating effect
of self-efficacy between perceived social support and depression
were not significant (BC 95% CI [—-0.0111, 0.0224]), the chain
mediating effect of self-efficacy and perceived stress between
perceived social support and depression was estimated lie between
—0.0717 and —0.0163 with 95% confidence, which did not contain
zero. It could be concluded that the chain mediating effect of self-
efficacy and perceived stress between perceived social support and
depression was significant with an estimated effect size of —0.0422.
Combined with the total and direct effects, the results could
be interpreted that individuals possessing higher level of perceived
social support had higher self-efficacy and lower perceived stress,
which in turn led to lower level of depression. Likewise, the
mediating effect of perceived stress between perceived social support
and anxiety was significant (BC 95% CI [—0.1034, —0.0091]) with an
effect size of —0.0531. The chain mediating effect of self-efficacy and
perceived stress between perceived social support and anxiety was
significant (BC 95% CI [—0.0697, —0.0161]) with an effect size of
—0.0409. Besides, the direct effect of perceived social support on
depression and anxiety was not significant (BC 95% CI [—0.0545,
0.0341] and [—0.0519, 0.0307], respectively), indicating that self-
efficacy and perceived stress completely mediated the relationship
between perceived social support and depression (anxiety), and the
proportion of indirect effect in total effect was 100%. Generally, the
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TABLE 1 Demographic characteristics and mood disorders of the
participants (N=167).

10.3389/fpsyt.2023.1100242

TABLE 2 Correlations between depression, anxiety, perceived stress,
self-efficacy and perceived social support.

Variables n % 1 2 3 4 5
Age (M, SD) 34.41 11.90 1. Depression 1

18-44 133 79.6 2. Anxiety 0.790%* 1

45-59 25 15.0 3. Perceived stress 0.702%* 0.663%* 1

60-74 9 5.4 4. Self-efficacy —0.350%* | —0.257*% | —0.536%* 1
Gender 5. Perceived social

Male 63 37.7 support —0.269%*% | —0.207**% | —0.365%* | 0.344%** 1

Female 104 62.3 Mean 5.16 4.14 13.37 25.94 61.04
Education level Standard deviation 4.69 4.43 6.29 6.34 13.18

High school or below 47 28.1 p<0.01.

University or college 74 443

Postgraduate or above 46 275 . .

Discussion

Marital status

Unmarried 80 47.9

Married 87 52.1

Employment status

Employed 133 79.6

Unemployed 34 20.4

Smoking status

Nonsmoker 141 84.4

Smoker 26 15.6

Presence of family or pets

Yes 74 44.3

No 93 55.7

Current status

Patients 73 43.7
Healthcare workers 94 56.3
Infected or not
No 91 54.5
Yes 76 45.5
Duration of segregation (days, M, SD) 21.52 15.35
<14 68 40.7
> 14 99 59.3
Depression (M, SD) 5.16 4.69
PHQ-9>10 20 12.0
PHQ-9<10 147 88.0
Anxiety 4.14 4.43
GAD-7>10 18 10.8
GAD-7<10 149 89.2

M, Mean. SD, Standard deviation. PHQ-9, Patient Health Questionnaire-9. GAD-7,
Generalized Anxiety Disorder-7.

above findings confirmed that higher level of perceived social
support generated higher self-efficacy and lower perceived stress,
which alleviated the level of depression and anxiety among people
isolated or quarantined under COVID-19 lockdown.

Frontiers in Psychiatry

The present study was the first to address the chain mediating
effect of self-efficacy and perceived stress on the association between
perceived social support and depression (anxiety) among populations
isolated or quarantined in Shanghai lockdown induced by the
COVID-19 pandemic. The results revealed that 12 and 10.8% people
under isolation or quarantine reported elevated level of depression
and anxiety symptoms, respectively. Higher levels of depression and
anxiety were related to higher education level, being healthcare
workers (compared with COVID-19 patients), being infected with
COVID-19 and higher perceived stress level. Longer duration of
isolation or quarantine was also identified as a risk factor for anxiety.
In addition, self-efficacy and perceived stress significantly mediated
the association between perceived social support and depression
(anxiety).

The prevalence of probable depression and anxiety was estimated
to be 12 and 10.8% in this study, which was relatively lower than
findings reported by previous studies, among which the prevalence of
depression or anxiety during the COVID-19 pandemic ranged from
20 to 45% across diverse populations and geographic areas (13, 20, 24,
54, 55). Additionally, a recent cross-sectional study on population
mental health under Shanghai lockdown reported a higher prevalence
of depression (25.9%) and anxiety (19.9%) (56). China’s experience in
containment, treatment and vaccines in response to the COVID-19
challenge and nationwide efforts to fight against the pandemic might
buffer the psychological stress induced by the lockdown. Furthermore,
it was reflected that the communication between infected patients and
healthcare workers at the centralized site was excellent and they were
encouraged to take moderate exercise (such as Tai Chi) during that
period, which might create positive effects on their mental and
physical health. Nevertheless, it is worth noting that the current
prevalence is still higher than the lifetime prevalence of depressive
disorders in adults Chinese, which was estimated to be 6.8% (57).
Several studies noted that isolation and quarantine might arise
detrimental psychological and physical effects as a result of restricted
physical activity and social interaction, as well as changes in routine
practices (58, 59). Accordingly, it makes sense to identify mental
distress and implement appropriate psychological interventions in
time as soon as public emergencies happen.

The findings revealed that isolated or quarantined populations
with higher education level were more apt to develop depression or
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TABLE 3 Multiple linear regression analysis of associated factors for depression and anxiety level.

Depression level

95% ClI

Anxiety level
95% ClI

Age 0.012 [-0.051, 0.074] 0.717 0.039 [-0.020, 0.097] 0.191
Gender

Male Reference

Female —0.873 [—2.083,0.337] 0.156 —0.006 [-1.134, 1.122] 0.992
Education level

High school or below Reference

University or college 1.500 [0.080, 2.919] 0.039 1.336 [0.012, 2.659] 0.048

Postgraduate or above 2.260 [0.265, 4.256] 0.027 3.458 [1.598, 5.317] <0.001
Marital status

Unmarried Reference

Married —1.131 [-2.655, 0.393] 0.145 —0.413 [—1.834, 1.007] 0.566
Employment status

Employed Reference

Unemployed —0.438 [—1.742, 0.865] 0.507 —0.145 [-1.360, 1.070] 0.814
Smoking status

Nonsmoker Reference

Smoker —0.431 [-1.955,1.092] 0.577 —-1.212 [-2.633,0.208] 0.094
Presence of family or pets

Yes Reference

No —0.457 [-1.582, 0.669] 0.424 0.060 [—0.989, 1.110] 0.910
Current status

Patients Reference

Healthcare workers 3.017 [0.670, 5.364] 0.012 2.275 [0.087, 4.462] 0.042
Infected or not

No Reference

Yes 4.028 [1.598, 6.458] 0.001 3.561 [1.295, 5.826] 0.002
Duration of segregation 0.039 [—0.008, 0.087] 0.100 0.056 [0.012, 0.100] 0.012
Perceived stress 0.547 [0.448, 0.645] <0.001 0.540 [0.448, 0.633] <0.001
Self-efficacy 0.034 [—0.066, 0.134] 0.503 0.082 [-0.011, 0.175] 0.084
Perceived social support —0.013 [—0.058, 0.032] 0.574 —0.008 [—0.050, 0.034] 0.715
R 0.568 0.579
Adjusted R 0.528 0.540
F 14.290% % 14.906%**

##%p<0.001.

B, Unstandardized coefficient; CI, Confidence interval.

Education level was transformed into two dummy variables with high school or below as the reference group (university or college vs. high school or below, postgraduate or above vs. high

school or below).

anxiety symptoms in comparison with those with a high school
education or less, which was in consistent with prior findings that
higher education level was significantly related to psychological
distress like depression and stress (60, 61). It could be conceived that
people possessing higher education are likely to bear more burden on
work, family or academic tasks, which contributed to their
vulnerability to the impact of COVID-19. Conversely, it was suggested
by other relevant studies that less educated was connected with
elevated levels of depression and anxiety resulted from the COVID-19

Frontiers in Psychiatry

(62, 63). A former study even found no significant relationship
between education level and mental health issues among nurses under
the COVID-19 pandemic (37). Moreover, no association was
discovered between other demographic characteristics and levels of
depression and anxiety in this study, despite the fact that demographic
characteristics such as age and gender have been linked to the
psychological impacts of COVID-19 in numerous studies (13, 64).
Such contradictions highlight the need for additional research in the
relevant field.
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It was found that longer duration of segregation was related to
higher level of anxiety, which tied well with studies wherein quarantine
length was associated with depression or anxiety (12, 13). Importantly,
Lu et al. observed a dynamic pattern of anxiety and depression levels
in quarantined populations, finding that anxiety and depression levels
significantly increased at the initial stage of the quarantine, followed
by a gradual decline, and went back up again as the quarantine
progressed beyond 14 days (65). Long duration of segregation might
add to the uncertainty in the pandemic containment and worry about
their own health among isolated or quarantined populations. In light
of the emotion fluctuations, further study with multiple evaluations
on depression and anxiety symptoms is needed.

Results showed that healthcare workers reported more severe
depression and anxiety symptoms. It could construe that healthcare

TABLE 4 Examination of chain mediating effects.

Model Effect Boot Boot Boot

pathways SE LLCI  ULCI

Perceived social support (X) — self-efficacy (M1) — perceived stress

(M2) — depression (Y)

Direct effect —0.0102 0.0224 —0.0545 0.0341

Indirect effect (total) —0.0915 0.0262 —0.1431 —0.0414
X->Ml->Y 0.0055 0.0083 —0.0111 0.0224
X->M2->Y —0.0547 0.0245 —0.1063 —0.0096
X->Ml-M2->Y —0.0422 0.0140 —0.0717 —0.0163

Total effect —0.1016 0.0293 —0.1596 —0.0437

Perceived social support (X) — self-efficacy (M1) — perceived stress

(M2) — anxiety (Y)

Direct effect —0.0106 0.0209 —0.0519 0.0307

Indirect effect (total) —0.0817 0.0247 —0.1317 —0.0343
X->M1-Y 0.0123 0.0082 —0.0023 0.0302
X->M2-Y —0.0531 0.0238 —0.1034 —0.0091
X->M1-M2-Y —0.0409 0.0134 —0.0697 —0.0161

Total effect —0.0923 0.0274 —0.1465 —0.0382

Boot SE, Standard error under bias-corrected percentile bootstrap method. Boot LLCI=95%
confidence interval lower; Boot ULCL=95% confidence interval upper. Demographic
variables were treated as covariates in the mediation models. Number of bootstrap samples
for percentile bootstrap confidence intervals is 5000.

10.3389/fpsyt.2023.1100242

workers were faced with more challenges in diverse aspects of work
and life: the responsibilities of treating infected patients to prevent the
spread of the virus; developing proper short-term programs and long-
term plans; the discomfort caused by medical protective equipment;
the fear of being infected or family member infected; balancing work
and family and so on (66, 67). Numerous studies have now found that
healthcare workers suffer from varying extent of psychological distress
during public health emergencies like COVID-19 pandemic and
Severe acute respiratory syndrome (SARS) (68-70). Thus, appropriate
and practical psychological interventions should be provided to
healthcare workers engaged in the management of COVID-19 patients.

Not surprisingly, individuals infected with COVID-19 exhibited
higher levels of depression and anxiety, which was generally in
accordance with previous studies. A substantial body of studies have
reported acute and long-term health consequences in COVID-19
patients, including depression and anxiety disorders (71-73).
Additionally, it has been well documented that major infectious
diseases, such as SARS and Middle East respiratory syndrome (MERS)
may affect the health of infected patients both physically and
psychologically, even after the acute infection has subsided (74-78).
As a result, psychological rehabilitation of COVID-19 patients is
worth for equal concern.

In our study, the results showed that perceived social support and
self-efficacy were negatively correlated to depression and anxiety level,
while perceived stress was positively correlated to depression and anxiety
level in isolated or quarantined people under lockdown. Moreover, self-
efficacy and perceived stress played a completely intermediary role
between perceived social support and depression (anxiety). That is to say,
individuals who perceived low levels of social support tended to
be accompanied by low self-efficacy and high perceived stress, which
gave rise to subsequent development of depression and anxiety. Here,
perceived social support and self-efficacy could be recognized as
protective factors for depression and anxiety symptoms, while high
perceived stress was a risk factor. The level of perceived stress under the
COVID-19 pandemic merited special attention. A study examining the
stress and psychological impact in SARS patients at the peak of the
outbreak found that stress level not only increased but also correlated
with negative psychological effects (79). Previous study also
demonstrated that perceived stress level significantly mediated the
relationship between negative life events and depression (80, 81). As
important parts of personal cognitive resources, it is widely believed that
perceived social support and self-efficacy could buffer the detrimental

A B
-0.5032%** -0.5032%**
ey ey
K XK
0.3184x** -0.2081** a0 03184*/ -0.2081** QuIso8
Perceived social e=:00280 D 3 Perceived social €5-00316
s > epression sy >

ik =-0.2855%** t =-0.2748**
FIGURE 2
The chain mediation model with standardized path coefficients. **, p<0.01; ***, p<0.001; c, total effect; c', direct effect. (A) The chain mediating effect
of self-efficacy and perceived stress between perceived social support and depression; (B) The chain mediating effect of self-efficacy and perceived
stress between perceived social support and anxiety.
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effects of stress on psychological conditions (82-85). Ma et al. conducted
a nation-wide survey on the mental health of college students during the
COVID-19 pandemic in China, illustrating that students with low
perceived social support were more likely to have anxiety and depressive
symptoms (86). A recently published study showed a significant
correlation between self-efficacy and depression, anxiety and stress in the
context of COVID-19 (87). From this standpoint, it is meaningful and
constructive to promote one’s perceived social support and self-efficacy
when developing suggestions or interventions for alleviating depressive
and anxiety symptoms in isolated or quarantined populations.

Limitations

Findings from this study presented potentially significant
contributions to understanding the role of perceived stress, self-
efficacy and perceived social support in the development of negative
psychological consequences under COVID-19 lockdown. In spite of
this, the findings of this study should be viewed in light of several
limitations. The major limitation was the administration of self-report
measures for depression and anxiety symptoms. Notably, a more
persuasive standard for making psychiatric diagnoses must contain a
structured clinical interview. Another limitation involved the nature
of a cross-sectional study, which lacked baseline data on levels of
depression, anxiety and perceived stress prior to the implementation
of lockdown measures. Finally, the actual prevalence in this study was
relatively lower than the estimated prevalence used in sample size
calculation, which might limit the accuracy of the results. Future
research should be conducted with more high-quality designs and
comprehensive assessments in order to identify psychological
disorders in populations affected by COVID-19 pandemic.

Conclusion

The present findings confirmed high-risk populations and associated
factors for higher level of depression and anxiety among populations
under isolation or quarantine, including risk factors (high education
level, being infected, longer duration of segregation and high level of
perceived stress) and protective factors (self-efficacy and perceived social
support). To sum up, managing elevated mental health burden under the
COVID-19 pandemic cannot be overlooked, and authorities must
strengthen their mental health service response. Recommended
psychological strategies should take on board suggestions to promote
personal mental resources and target interventions to support individuals
who are disturbed by various mental distresses.
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