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Abstract

Background. The COVID-19 pandemic has greatly affected public health and wellbeing.
In response to the pandemic threat of the coronavirus epidemic, several countries, including
China, adopted lockdown and quarantine policies, which may cause psychological distress.
This study aimed to explore the psychological impact of province-wide lockdown and per-
sonal quarantine during the COVID-19 outbreak in China as well as the corresponding
risk factors and protective factors.
Methods. We examined the immediate (2-week) and delayed (2-month) impact of province-
wide lockdown and personal quarantine on psychological distress in a national sample of 1390
Chinese residents.
Results. No immediate impact of province-wide lockdown on psychological distress was
observed, whereas personal quarantine increased individuals’ anxiety, fear, and anger.
Despite the lack of initial association, psychological distress increased among those in prov-
ince-wide lockdown. Self-stigma and personal control both significantly moderated the asso-
ciation between lockdown and psychological distress, but in different directions. Those with
higher self-stigma and lower personal control were more impacted by the lockdown.
Government support moderated the impact of quarantine on psychological distress, but not
that of lockdown.
Conclusions. The delayed effects of lockdown and quarantine on psychological distress were
observed, and self-stigma, social support, and perceived control moderate the relationships.
This study is the first to demonstrate the psychological costs of province-wide lockdowns
on individuals’ mental health, providing evidence of the need for mitigation strategies and
timely public mental health preparedness in countries with recent outbreaks of COVID-19.

Introduction

In December 2019, coronavirus disease (COVID-19) emerged in Wuhan, Hubei Province,
China and rapidly spread across China and into other countries, with over 1.9 million people
infected and over 115 000 deaths to date. On 23 January 2020, Hubei Province – the epicenter
of the novel coronavirus outbreak and home to 59 million people – was ‘locked down’. All
buses, subways, ferries, and long-distance transport were suspended in the city. Citizens
were not allowed to leave Hubei, and the airport and railway stations were closed. In provinces
other than Hubei, there were different restriction regulations such as close down of highways
and hotels, among some were especially to those from Hubei provinces.

In response to the announcement on 11 March 2020 by the World Health Organization
(WHO) that the coronavirus epidemic was a pandemic threat, several other countries initiated
their own lockdowns. This unprecedented public health emergency response delayed the
growth and limited the magnitude of the COVID-19 epidemic in China, averting thousands
of cases by 19 February (Tian et al., 2020), which limited the total number of cases to roughly
80 000 people. Despite the success of this action, the impact on the mental health and well-
being of the general population needs to be quantified. The mental health of the general popu-
lation during the COVID-19 epidemic has been investigated extensively. In the early stages of
the outbreak in China, more than half of the participants rated the psychological impact as
moderate-to-severe, and about one-third reported moderate-to-severe anxiety (Wang et al.,
2020b). After 4 weeks, stress, anxiety, and depression still remained at the same level
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(Wang et al., 2020c). However, the impact of lockdown and
quarantine on people’s mental health remains unclear. This
study is the first to assess the psychological consequences of
province-wide lockdown and quarantine due to the COVID-19
pandemic.

The psychological effects of personal quarantine

In addition to province-wide lockdowns in Hubei, China adopted
a series of public health emergency measures including social dis-
tancing and personal quarantine to stop the spread of the virus.
Here, ‘lockdown’ includes all people living in Hubei during the
lockdown period, whereas ‘quarantine’ refers to mandatory quar-
antine for patients who had COVID-19, patients showing mild
symptoms, those who had close contact with infected persons,
or those who had recently traveled to Hubei Province. Between
lockdown and personal quarantine, we speculated that personal
quarantine would have larger effects on the mental health of
the general population, since is it is a stricter measure and limits
peoples’ freedom to a great extent. Although being quarantined,
people were unable to leave their apartment buildings and apart-
ment compounds, and in some cases, they were confined to their
apartments. Relative to what is known about the impact of quar-
antine on mental health, no known study has evaluated the effect
of citywide lockdowns.

These measures, although necessary for reducing the spread
of the virus, are likely associated with psychological distress.
A rapid review of 24 studies documenting reactions to quaran-
tine suggested that negative psychological effects could include
post-traumatic stress disorder (PTSD), anxiety, and depression
(Brooks et al., 2020). People who were quarantined because of
being in close contact with those who possibly had SARS
reported various negative stress symptoms: 20% reported fear,
18% reported nervousness, 18% reported sadness, and 10%
reported guilt (Reynolds et al., 2008). In Toronto, Canada, dur-
ing the SARS outbreak, PTSD was found in 28.9% and depres-
sion in 31.2% of the 129 quarantined individuals, and stress and
anxiety were commonplace among SARS-infected individuals
(Maunder et al., 2003). Quarantined hospital staff were signifi-
cantly more likely to report exhaustion, detachment from
others, anxiety when dealing with febrile patients, irritability,
insomnia, poor concentration, and indecisiveness (Bai et al.,
2004). Stress responses during quarantine predict long-term
anxiety and depression for up to a decade, demonstrating the
expected impact of COVID-19 on public mental health
(Charles, Piazza, Mogle, Sliwinski, & Almeida, 2013; O’Neill,
Cohen, Tolpin, & Cimbolic Gunthert, 2004; Parrish, Cohen, &
Laijrenceaij, 2011).

In the latest research on COVID-19, a series of cross-group
studies found anxiety, depression, stress, insomnia, and PTSD
symptoms to be at the middle-high level during the epidemic in
China among the general public (Wang et al., 2020b), psychiatric
patients (Hao et al., 2020), and healthcare workers (Tan et al.,
2020a). Negative symptoms in psychiatric patients were signifi-
cantly higher than in the general public (Hao et al., 2020), and
a high correlation between psychological symptoms and physical
symptoms in healthcare workers was found (Chew et al., 2020). In
addition, one study on workers who returned to work found that,
compared to ordinary people, there was a decrease in negative
psychological effects when they returned to work, which illustrates
the adverse effects of quarantine on mental health (Tan et al.,
2020b).

Correlates of psychological distress during quarantine

Public stigma is a principal risk factor for poor mental health
among individuals in quarantine (Douglas, Douglas, Harrigan,
& Douglas, 2009). Individuals in quarantine are significantly
more likely to report social stigma and rejection from people in
their local neighborhoods (Brooks et al., 2020). In China, stigma
related to COVID-19 was quickly associated with people from
Hubei, and they became known as virus carriers (Liu, Pei, &
Xu, 2020). Stigma is particularly troubling, with respect to the
likelihood of being denied social acceptance, tolerance, and allo-
cation of societal resources (Chung & Slater, 2013). The social
marginalization and ostracism associated with stigma can also
harm emotional and physical health (Goffman, 1963; Mullen &
Smyth, 2004; Twenge & Crocker, 2002). With the rapid spread
of COVID-19, quarantined individuals not only are at risk of
infection but also experience unfair treatment and rejection
from individuals not in quarantine, which may lead to self-stigma.
Individuals with internalized stigma subjectively generate self-bias
because they belong to a group degraded by the public, resulting
in negative emotions, especially inferiority, self-shame, and self-
blame (Oexle et al., 2017).

Perceived self-control is an important factor in determining
psychological state under stressful situations (Grote, Bledsoe,
Larkin, Lemay, & Brown, 2007) and is generally considered to
be a protective factor for various psychiatric diseases (Kadden &
Litt, 2011). The theory of locus of control refers to individuals
who believe that their self-behavior is controllable are more
inclined to actively cope with the stressful environment, which
enhances their likelihood of attaining successful outcomes, and
can thus achieve a good emotional state under stress (Lefcourt,
2014; Li et al., 2016; Skinner, 1995). Results from neuroscience
research also indicate that internal control can stimulate positive
emotions, and this function engages brain networks processing
self-referential information in the cortical midline, which is
related to activity in the ventromedial prefrontal cortex (Stolz,
Müller-Pinzler, Krach, & Paulus, 2020).

At present, one of the main theories about the role of social
support in the relationship between stress and psychological out-
comes is the stress buffering model. According to the stress
buffering model, social support can buffer or regulate the negative
impact of emergencies on mental health, and social support is a
regulatory factor in the relationship between stress and psycho-
logical distress. Cobb (1976) suggested that social support can
help individuals to cope with crises and better adapt to the
changes of the environment, and the effect of social support on
mental health can only occur when there is a sudden crisis.
According to the buffering model, social support can improve
an individual’s sense of security and self-confidence in the face
of stress by providing the relevant social or psychological
resources for the individual. Some scholars also believe that the
‘main effect model’ and ‘buffer model’ of social support comple-
ment each other. The social support obtained by individuals can
not only produce the main effect on depressive symptoms by
improving self-confidence or self-control, but also produce the
buffer effect on depressive symptoms under pressure (George,
1989).

In public health emergency and response, the role of social
support is widely noted by researchers. Support available from
the government may refer to policy, capital, public opinion, and
other aspects perceived by individuals as support (Huang, Tan,
& Liu, 2016). According to the theory of resource conservation
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(Hobfoll, Halbesleben, Neveu, & Westman, 2018), macro govern-
ment support, meso social support, and micro sense of control are
all core values for people, and they are important resources that
affect mental health. Therefore, the roles of perceived social sup-
port and government support are likely to protect mental health
of the general population during the COVID-19 quarantine and
lockdown.

Objectives and hypotheses

The current study examined the immediate (2 weeks) and delayed
(2 months) psychological impact of the province-wide lockdown
and personal quarantine during the COVID-19 outbreak in
China. The key factors associated with lockdown, quarantine,
and mental health, including self-stigma, perceived control, and
social support, were examined. In particular, we proposed the fol-
lowing hypotheses:

H1: Province-wide lockdown and personal quarantine are
associated with depression, fear, anxiety, and anger.

H2: Psychological distress due to province-wide lockdown and
personal quarantine increases over time.

H3: Self-stigma has both a main effect and a moderating effect
on psychological distress among individuals in lockdown and per-
sonal quarantine.

H4: Internal psychological resources (e.g. perceived control)
and external psychological resources (e.g. social support and gov-
ernmental support) both have a main effect and a moderating
effect on the relationship of province-wide lockdown and per-
sonal quarantine with psychological distress.

H5: Lockdown and external psychological resources will inter-
act to predict psychological distress. Those under lockdown who
possess low levels of social support and high levels of self-stigma
will be the group most vulnerable to psychological distress.

Methods

Participants

Recruitment
Data were collected across two time points. The baseline was con-
ducted during the initial epidemic period (1 to 8 February 2020),
and the follow-up was conducted from 17 to 24 March 2020,
which was considered the recovery period for COVID-19 in
China, 14 days before the Hubei Province lockdown ended.
Self-reported questionnaires were administered to participants
through a survey website hosted by WenJuanXing (Changsha
Haoxing Information Technology Co., Ltd., China). Questionnaire
recruitment included commissioning WenJuanXing to invite users
to participate on its professional questionnaire platform. Six filler
items (e.g. ‘I usually feel that winter is hotter than summer’) were
included to exclude invalid responses and ensure data quality.
The inclusion criteria were being a Chinese citizen, responding cor-
rectly to at least four filler items, and having completed junior high
education or higher. After excluding invalid responses via the six
filler items, baseline and follow-up data were matched according
to WenJuanXing unique usernames. Ultimately, 1390 participants
who completed the two surveys were included in the analyses.

At baseline, 5019 participants were contacted. According to
the inclusion criteria, seven were deleted due to incompleteness
and 1779 due to at least three wrong answers to filler items;
and ultimately, 3233 responses were retained. The response rate
was 64.4%.

Among the included participants, approximately 50% (n =
1630) were from Hubei and comprised the ‘lockdown sample’.
After matching, the final analytic sample consisted of 1390
Chinese residents who participated in the follow-up.
Approximately 25% (n = 403) were from Hubei Province.
Participants from outside Hubei were distributed across the 29
provinces and regions in mainland China. Participants’ demo-
graphics are shown in Table 1. Among the 3233 participants,
10 were confirmed cases (three were in lockdown, seven were
not in lockdown) and 55 were suspected cases (45 were in lock-
down, 10 were not in lockdown) during the first round of our
investigation, and 333 in total were quarantined. Participants
who were suspected or confirmed cases all belonged to the quar-
antined group. The study procedures were approved by the first
author’s Institutional Review Board. All participants provided
written informed consent.

Instruments

The Mental Health Response to Public Health Emergency Scale
(Tang et al., 2007) was used to measure emotional responses,
including depression (e.g. ‘Less energy than before’), anxiety
(e.g. ‘Experiencing increased heartbeat, sweating, and blushing’),
fear (e.g. ‘Worrying that me and my family will be infected’),
and anger (e.g. ‘The attitude of not paying attention to the epi-
demic makes me angry’). There are 25 items in total, with each
item rated on a 4-point Likert type response scale (1 = ‘never’,
4 = ‘very often’). The Cronbach’s α for the total scale at baseline
and follow-up were 0.90 and 0.81 for depression, 0.65 and 0.67
for anxiety, 0.72 and 0.69 for fear, and 0.82 and 0.79 for anger,
respectively.

The PTSD Checklist-5 (PCL-5; Weathers et al., 2013) measured
posttraumatic stress symptoms related to the COVID-19 out-
break. The index event was the COVID-19 epidemic, and symp-
toms were assessed at follow-up to adhere to the 1-month post
event criterion for PTSD. The scale consists of four dimensions:
intrusion symptoms (e.g. ‘Repeated, disturbing dreams of the
stressful experience’), avoidance symptoms (e.g. ‘Avoiding mem-
ories, thoughts, or feelings related to the stressful experience’),
alternations in cognition and emotion (e.g. ‘Trouble remembering
important aspects of the stressful experience’), and arousal (e.g.
‘Feeling jumpy or easily startled’). There are 20 items in total,
and each item is scored on a 4-point Likert-type scale (1 = ‘not
at all’, 4 = ‘extremely’). The Cronbach’s α for the scale was 0.93.

The Perceived Stress Scale-10 (Cohen, Kamarck, &
Mermelstein, 1983; Yang & Huang, 2003) includes 10 items asses-
sing stress during the epidemic outbreak. An example item is
‘Have you felt unable to control the important things in your
life during the outbreak?’ Each item is scored on a 5-point
Likert scale (1 = ‘never’, 5 = ‘very often’). The Cronbach’s α was
0.80 at baseline and follow-up.

The Self-stigma Scale, adapted from the Self-stigma Scale devel-
oped by Fife and Wright (2000), measures stigma against quaran-
tined individuals due to confirmed or suspected infection. The
scale includes four dimensions: social isolation (e.g. ‘I need the
care and comfort of others more than during the non-outbreak
period’), social rejection (e.g. ‘I don’t get the respect I deserve
as a non-quarantined person’), internalization shame (e.g. ‘I feel
guilty for being quarantined for the outbreak’), and exposure
(e.g. ‘I am afraid to tell others that I have been quarantined for
the outbreak’). There are 13 items in total, with each item scored
on a 4-point Likert scale (1 = ‘strongly disagree’, 4 = ‘strongly
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agree’). The Cronbach’s α was 0.77 and 0.80 at baseline and
follow-up, respectively.

Perceived Social Support from interpersonal relationships is
measured using the Short Form Multidimensional Scale of
Perceived Social Support (Porter et al., 2019). The scale specific-
ally includes three dimensions: family support (e.g. ‘I get the emo-
tional help and support I need from my family’), friends’ support
(e.g. ‘I can talk about my problems with my friends’), and signifi-
cant other’s support (e.g. ‘There is a special person who is around
when I am in need’). The scale consists of six items, which are
scored on a 7-point Likert-type scale (1 = ‘strongly disagree’, 7
= ‘strongly agree’). The Cronbach’s α was 0.80 and 0.82 at baseline
and follow-up, respectively.

Perceived Government Support, adapted from the
Multidimensional Scale of Perceived Social Support (Porter
et al., 2019), aims to measure perceived support from the govern-
ment (e.g. ‘Medical supplies provided by the government of your
country can make the epidemic pass quickly’). It consists of five
items, which are scored on a 7-point Likert scale (1 = ‘extremely
disagree’, 7 = ‘extremely agree’). The Cronbach’s α was 0.79 and
0.76 at baseline and follow-up, respectively.

The Perceived Control Scale (Pallant, 2000) measures the
degree to which individuals feel they are in control of their
internal states, including emotions (e.g. ‘I don’t have much con-
trol over my emotional reaction to stressful situations’), thoughts

(e.g. ‘I am usually able to keep my thoughts under control’), and
physical reactions (e.g. ‘There is not much I can do to relax when
I get uptight’). It consists of 18 items, which are scored on a
5-point Likert scale (1 = ‘very disagree’, 5 = ‘very agree’). The
Cronbach’s α was 0.93.

Lockdown and quarantine: Lockdown experience was mea-
sured by whether the respondent lived in Hubei Province using
one item: ‘In which city do you currently live?’ Quarantine experi-
ence was also measured by one item: ‘Do you have any experience
of being quarantined (including hospital quarantine, home quar-
antine, centralized observation isolation, etc.)? (Note: Uninfected
people taking the initiative to reduce the number of times they
go out, also called “self-isolation”, is not included)’.

At baseline, the Mental Health Response to Public Health
Emergency Scale, the Perceived Stress Scale, the Self-stigma
Scale, the Perceived Social Support and Perceived Government
Support Scale, and the Perceived Control Scale were administered.
At follow-up, all of the above scales were re-administered, and the
PCL-5 was also included.

Statistical analyses

Of the 1390 matched participants, 333 were quarantined, and
403 experienced province-wide lockdown. First, we compared
the immediate effects of quarantine and lockdown on

Table 1. Sociodemographic characteristics of the sample

Characteristics Category Province lockdown (N = 403) Province not lockdown (N = 987)

Gender Male 166 (41.2%) 429 (43.5%)

Female 237 (58.8%) 558 (56.5%)

Age (years) [mean (S.D.) (range)] 29.09 (9.05) (14–67) 31.38 (8.70) (16–65)

Education Junior high school 13 (3.2%) 15 (1.5%)

High school 45 (11.2%) 30 (3.0%)

Junior college 84 (20.8%) 158 (16.0%)

Bachelor degree 229 (55.8%) 698 (70.7%)

Master degree or above 32 (7.9%) 86 (8.7%)

Subjective SES (rank 1–10 in total) Rank 1–3 147 (36.5%) 175 (17.7%)

Rank 4–7 248 (61.5%) 785 (79.5%)

Rank 8–10 8 (2.0%) 27(2.7%)

Occupation Full-time students 123 (30.5%) 172 (17.4%)

National government personnel 7 (1.7%) 22 (2.2%)

Employees of enterprises/institutions 165 (40.9%) 604 (61.2%)

Professional technical staff 30 (7.4%) 66 (6.7%)

Business/service personnel 27 (6.7%) 47 (4.8%)

Medical industry personnel 7 (1.7%) 16 (1.6%)

Education industry personnel 11 (2.7%) 32 (3.2%)

Others 33 (8.2%) 28 (2.8%)

Health status Diagnosed with COVID-19 3 (0.7%) 7 (0.7%)

Suspected as having COVID-19 45(11.2%) 10 (1.0%)

Quarantined for close contact 135 (33.5%) 133 (13.5%)

Not infected 220 (54.6%) 837 (84.8%)

Values are numbers (percentages) unless stated otherwise.
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depression, anxiety, and fear at baseline by comparing groups
who were in personal quarantine (n = 333 v. n = 1057) and
province-wide lockdown (n = 403 v. n = 987). As previous stud-
ies suggested that economically disadvantaged groups are less
likely to receive accurate information regarding COVID-19, pro-
tective equipment, and health services (Tran et al., 2020), we
used subjective socioeconomic status (SES) as a covariate in all
analyses.

Second, we examined the interaction between province-wide
lockdown and personal quarantine on psychological distress
(i.e. depression, anxiety, fear, and anger), with sex, age, educa-
tion, subjective SES, and baseline outcome as covariates. We
performed a multivariate analysis of covariance (MANCOVA)
for these analyses, which allowed us to assess the outcomes sim-
ultaneously and control for the inflation of p values in multiple
tests.

Finally, we evaluated whether self-stigma, social support, gov-
ernmental support, and perceived control moderated the effect of
lockdown on psychological distress (depression, anxiety, fear,
anger, perceived stress, and PTSD symptoms). In addition, we
examined the three-way interaction of lockdown, self-stigma,
and social support on predicting psychological distress. We
used the bootstrapping procedure by Preacher and Hayes (2008)
and the corresponding SPSS macro Model 1 and Model 3. We
set the number of samples at 5000 and used a bias correction
option. To test the moderating effect of self-stigma (follow-up),
we controlled for sex, age, education, and SES. To test the moder-
ating effect of social support (follow-up), governmental support
(follow-up), and perceived control (follow-up), we controlled
for sex, age, education, SES, and psychological distress at T1 at
baseline (Table 2).

Results

Attrition analyses

Attrition analyses for demographic and outcome variables
were performed between people who participated in follow-up
(n = 1390), and those who were lost to follow-up (n = 1843).
Chi-square test results showed that more men (χ2 = 7.80,
p = 0.005) and people outside Hubei Province (χ2 = 478.31,
p < 0.001) were lost to follow-up. Older participants (F1,3209 =
25.58, p < 0.001, ηp

2 = 0.008), and those with greater psychological
distress (Pillai’s trace = 0.018, F5,3227 = 11.67, p < 0.001, ηp

2 = 0.018),
including depression (F1,3231 = 43.19, p < 0.001, ηp

2 = 0.013), anxiety
(F1,3231 = 24.51, p < 0.001, ηp

2 = 0.008), fear (F1,3231 = 18.55,
p < 0.001, ηp

2 = 0.006), perceived stress (F1,3231 = 37.20, p < 0.001,
ηp
2 = 0.011) were lost to follow-up.

Immediate effects at baseline

The main effects of both personal quarantine (Pillai’s trace =
0.011, F4,1379 = 3.81, p = 0.004, ηp

2 = 0.011) and lockdown (Pillai’s
trace = 0.013, F4,1379 = 4.44, p = 0.001, ηp

2 = 0.013) were significant.
Univariate tests indicated that individuals in lockdown reported
less fear (F1,1382 = 6.69, p = 0.010, ηp

2 = 0.005) than individuals
not in lockdown. Further, the univariate tests indicated that
individuals in quarantine reported greater anxiety (F1,1382 = 3.93,
p = 0.048, ηp

2 = 0.003); fear (F1,1382 = 12.27, p < 0.001, ηp
2 = 0.009)

and anger (F1,1382 = 6.65, p = 0.010, ηp
2 = 0.005) than individuals
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Interaction effects of province-wide lockdown and personal
quarantine on delayed psychological distress adjusting for
baseline psychological distress

We performed a MANCOVA to examine the interaction between
province-wide lockdown and personal quarantine on psycho-
logical distress (i.e. depression, anxiety, fear, and anger), with
sex, age, education, subjective SES, and baseline outcome as cov-
ariates. Univariate tests indicated no significant interaction
between lockdown and personal quarantine on depression, anx-
iety, fear, or anger.

The main effect of lockdown was significant for depression
(F1,1378 = 5.51, p = 0.019, ηp

2 = 0.004) and for fear (F1,1378 = 9.06,
p = 0.003, ηp

2 = 0.007), such that individuals in lockdown reported
more depressed but reported less fear. The effects of lockdown on
anxiety, and anger were not significant.

The main effect of personal quarantine on anxiety was signifi-
cant (F1,1378 = 11.59, p = 0.001, ηp

2 = 0.008), such that individuals
in personal quarantine reported higher anxiety, whereas main
effects on depression, fear, and anger were nonsignificant.

Interaction effect of province-wide lockdown, personal
quarantine on follow-up self-stigma, social support, and
perceived control adjusting for baseline measures

We performed a MANCOVA to examine the interaction between
province-wide lockdown and personal quarantine on T2 self-
stigma, social support, governmental support, and perceived con-
trol, with sex, age, education, subjective SES, and baseline out-
come as covariates. No significant interaction was found
between lockdown and personal quarantine: F4,775 = 1.40,
p = 0.231, ηp

2 = 0.007. Univariate tests indicated the main effect
of lockdown on self-stigma was significant (F1,778 = 4.78, p =
0.029, ηp

2 = 0.006), such that individuals in province lockdown
reported lower self-stigma, but not for social support, governmen-
tal support, or perceived control. The main effect of personal
quarantine on all the variables was non-significant.

Moderating effect of self-stigma, support, and perceived
control

Self-stigma moderated the effect of province-wide lockdown on
depression [ΔR2 = 0.0040, B = 0.16, F1,1168 = 5.52, 95% confidence
interval (CI) = 0.02–0.30, p = 0.020]; anxiety (ΔR2 = 0.0042,
B = 0.12, F1,1168 = 5.71, 95% CI = 0.02–0.22, p = 0.017); perceived
stress (ΔR2 = 0.0119, B = 0.29, F1,1168 = 17.37, 95% CI = 0.15–
0.42, p < 0.001); and PTSD symptoms (ΔR2 = 0.0058, B = 0.23,
F1,1168 = 8.05, 95% CI = 0.07–0.40, p = 0.005).

A simple slope test with +1S.D. and −1S.D. group of self-stigma
showed that for individuals with a low level of self-stigma, the
lockdown did not affect their levels of depression, anxiety, or per-
ceived stress, whereas for individuals with a high level of self-
stigma, the lockdown was associated with greater depression
(t = 4.20, p < 0.001), anxiety (t = 3.22, p = 0.001), and perceived
stress (t = 5.03, p < 0.001) (Fig. 1a–c). For PTSD symptoms, the
lockdown had no effect on individuals with a high level of self-
stigma, whereas the lockdown was associated with decreased
PTSD symptoms among individuals with a low level of self-stigma
(t =−2.15, p = 0.321) (Fig. 1d).

Regarding personal quarantine, a significant moderating effect
was only found for anxiety symptoms (ΔR2 = 0.0091, B = 0.19,
F1,1168 = 12.73, 95% CI = 0.08–0.29, p = 0.004). A simple slope

test demonstrated that for those with a low level of self-stigma,
personal quarantine was not associated with anxiety, whereas
for individuals with a high level of self-stigma, personal quaran-
tine was associated with greater anxiety (t = 4.88, p < 0.001)
(Fig. 1e).

Social support did not moderate the effect of province-wide
lockdown or personal quarantine on psychological distress.
Governmental support did not moderate the effect of province-
wide lockdown on psychological distress. Regarding personal
quarantine, governmental support moderated the effect of quar-
antine on anxiety (ΔR2 = 0.0036, B = −0.074, F1,1381 = 5.38, 95%
CI = −0.14 to −0.01, p = 0.020). A simple slope test demonstrated
that for individuals with a high level of governmental support,
personal quarantine was not associated with anxiety, whereas
for individuals with low levels of perceived governmental support,
personal quarantine was associated with greater anxiety symp-
toms (t = 4.71, p < 0.001) (Fig. 2a).

Perceived control moderated the effect of province-wide lock-
down on depression (ΔR2 = 0.0034, B =−0.11, F1,1381 = 5.76, 95%
CI = −0.19 to −0.02, p = 0.017), but not on anxiety, perceived
stress, or PTSD symptoms. A simple slope test demonstrated
that for individuals with high levels of perceived control,
province-wide lockdown was not associated with depression,
whereas for individuals with low levels of perceived control,
province-wide lockdown was associated with increased depression
(t = 3.88, p < 0.001) (Fig. 2b).

Perceived control moderated the effect of personal quarantine
on anxiety (ΔR2 = 0.0028, B = 0.02, F1,1381 = 4.55, 95% CI = 0.01–
0.03, p = 0.033), but not depression, perceived stress, or PTSD
symptoms. A simple slope test demonstrated that for individuals
with high levels of perceived control, personal quarantine was not
associated with anxiety, whereas for individuals with low levels of
perceived control, province-wide lockdown was associated with
increased anxiety (t = 4.42, p < 0.001) (Fig. 2c).

We used Model 3 in SPSS Process macro to examine the three-
way interaction of social support × self-stigma × province-wide
lockdown on four psychological distress measures and found
this three-way interaction was significant for perceived stress
(ΔR2 = 0.0047, B =−0.19, F1,1164 = 7.48, 95% CI = −0.32 to
−0.05, p = 0.006) (Fig. 3) but not for the other three measures.
Simple main effect analysis showed that for those not in lock-
down, social support did not modify the relationship of self-
stigma on perceived stress; in contrast, for those in lockdown,
social support modified the relationship of self-stigma on per-
ceived stress. For people with high levels of self-stigma, lockdown
was significantly associated with high perceived stress for people
with low (β = 0.20, t = 4.37, p < 0.001) or middle social support
(β = 0.10, t = 2.78, p = 0.006), but not significant for people with
high social support (β = 0.01). For people with low or middle
levels of self-stigma, lockdown was not significant associated
with perceived stress regardless of the level of social support.

Discussion

In a national sample utilizing a longitudinal follow-up design, no
immediate impact of province-wide lockdown on psychological
distress was observed, whereas personal quarantine increased
individuals’ anxiety, fear, and anger. Despite the lack of initial
association, psychological distress increased among those in
province-wide lockdown. Self-stigma and personal control signifi-
cantly moderated the effect of lockdown on psychological distress,
but in different directions. Those with higher self-stigma and
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lower personal control were more vulnerable to lockdown. Social
support did not modify the effect of lockdown or quarantine on
psychological distress. This is the first study to examine the effects
of public health strategies for COVID-19 in China.

The psychological typhoon eye effect

At baseline, province-wide lockdown was not associated with psy-
chological distress, although as predicted, significant negative
effects on depression, anxiety, and fear were observed in quaran-
tined individuals. During the province-wide lockdown, there was

no significant indication of more distress at baseline, and notably,
decreased levels of fear were observed. Wang et al. focused on the
relationship between the duration of time spent at home and anx-
iety, depression, and stress at the beginning and peak of the out-
break and found that the duration of time at home did not
correlate with anxiety, depression, stress, or PTSD symptoms at
4 weeks after the beginning of the COVID-19 outbreak. Our
study also found that lockdown was not associated with distress
at baseline (Wang et al., 2020b).

This could be explained by the ‘psychological typhoon eye
effect’, which was proposed to describe the psychological response

Fig. 1 Moderate effects of self-stigma between province lockdown/personal quarantine and psychological distress. (a) Moderate effects of self-stigma between
province lockdown and depression; (b) moderate effects of self-stigma between province lockdown and anxiety; (c) moderate effects of self-stigma between prov-
ince lockdown and perceived stress; (d ) moderate effects of self-stigma between province lockdown and PTSD symptoms; and (e) moderate effects of self-stigma
between personal quarantine and anxiety.
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to a disaster, borrowing the phenomenon of ‘typhoon eye’ from
meteorology, wherein the air around a typhoon rotates violently,
whereas the air inside is relatively weak. Similarly, the closer the
time period is to the high-risk stage, the calmer individuals are
(Li et al., 2009; Liang et al., 2008; Lindell & Earle, 1983;
Maderthaner, Guttmann, Swaton, & Otway, 1978). A similar phe-
nomenon was observed during the SARS epidemic in Hong Kong,
during which anxiety among residents in epidemic areas was
lower than that of residents in non-epidemic areas (Xie, Xie,
Rui, & Zhang, 2003).

This counterintuitive phenomenon can be understood mainly
through two theories: first, the cognitive dissonance theory
(Cooper, 2007; Festinger, 1962), that is, Hubei residents living
in the most serious epidemic areas experienced cognitive disson-
ance because of the objective fact that the most serious epidemic
situation in their living areas cannot be changed or controlled. To
alter this cognitive dissonance, Hubei residents may have reduced
their threat perception of the virus. Second, this phenomenon can
be explained by the mere exposure effect, which suggests that
compared to residents in a non-disaster area or light disaster
area, residents in a heavy disaster area gradually adapt to and
become accustomed to the environment due to long-term expos-
ure to the high-risk environment, thus affecting the judgment of
their own risk level (Xu et al., 2020).

Zheng et al. (2015) noted that the phenomenon of psycho-
logical typhoon eye effect aids in the prediction of the public’s
general response after an emergency, and investigators are advised

to be cautious when interviewing survivors and evaluating post-
disaster assistance; the information provided by the victims may
be affected by this phenomenon. In this scenario, or in any
other surveys that rely on self-report, we should be fully aware
of the possibility that the negative psychological effects of
province-wide lockdown could be moderated or biased by the
psychological typhoon eye effect and thus make judgments taking
measures from all results into consideration.

Delayed psychological consequences of province-wide
lockdown

Of the four psychological consequence indicators in the study
follow-up from 17 to 24 February 2020, three appeared to be sig-
nificant. Still affected by the psychological typhoon eye effect, the
locked-down individuals reported significantly less fear. However,
it was notable that significantly higher levels of depression were
observed among those who were locked down. As mentioned
above, the psychological consequence of province-wide lockdown
has never been documented before, as no such event has occurred
in modern history. The control of baseline outcome variables
provides some clues to interpret the results, as there are marked
individual differences in how they respond to such events over
time. A growing body of longitudinal studies indicates that the
majority of individuals’ long-term psychological reactions to an
epidemic can be reliably captured by four prototypical outcome
patterns or trajectories across time (Bonanno, 2004, 2005). In

Fig. 2 Moderate effects of government support and perceived control between province lockdown/personal quarantine and psychological distress. (a) Moderate
effects of government support between personal quarantine and anxiety; (b) moderate effects of perceived control between province lockdown and depression;
and (c) moderate effects of perceived control between personal quarantine and anxiety.
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this study, however, we could not identify the pattern of each
trajectory due to limited follow-up time, although a global trend
of deteriorated reactions was found.

The results showed that the province-wide lockdown, in fact,
had a long-term psychological impact on the 59 million indivi-
duals who remained in Hubei. For them, freedom was limited,
medical resources were lacking, and their belief in the basic
security of life was affected for a certain period of time (Wang
et al., 2020a). However, management of large-scale infectious
diseases often entails the temporary sacrifice of citizens’ freedom
and civil rights. Similar to Bonanno et al.’s (2008) study of SARS
in Hong Kong, people in Hubei did not know how long the epi-
demic and lockdown would last. Such uncertainty may have
influenced the increase in the levels of depression and perceived
stress observed in this study. Other possible factors include
media coverage and misinformation about the COVID-19
outbreak.

Factors that exacerbated the effects of province-wide
lockdown and personal quarantine

Similar to many epidemic studies, the most significant risk factor
that exacerbated the negative psychological effects of province-
wide lockdown is self-stigma, as seen in the significant moderat-
ing effects of self-stigma on all four indicators: depression, anx-
iety, perceived stress, and PTSD symptoms. Self-stigma was also
a risk factor in personal quarantine; however, this only affected
anxiety. The results, in fact, highlighted the region-related self-
stigma against residents of Hubei – the epicenter of the epidemic
outbreak in China.

The history of infectious diseases highlights that individuals
unconsciously discriminate against and exclude those who are iso-
lated. The fact that the virus can be asymptomatically carried
indirectly is a social problem of self-stigmatization and shame,
as has been seen in previous epidemics (Pappas, Kiriaze,

Fig. 3 Interaction effect of social support, self-stigma, province lockdown on perceived stress.
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Giannakis, & Falagas, 2009). In addition, during the outbreak of
SARS in Canada in 2003, the public avoided and stigmatized
the infected and the location of the original infection and with-
drew their social support (Pappas et al., 2009). In this
COVID-19 outbreak, isolation of infected groups associated
with Hubei – although it may, in fact, have had a positive effect
on the prevention of the spread of the virus to a certain extent
– also reduced the perceived social support of infected groups
and caused them to be stigmatized. There are various methods
of stigmatization, for example, avoiding the license plate number
beginning with ‘E’ (Hubei) and refusing hotel accommodation to
those from Hubei (Lin et al., 2020). These practices may be effect-
ive at controlling the spread of the epidemic for a certain period of
time but are also suspected of unwittingly encouraging discrimin-
ation and exclusion, and these may have negatively affected the
people of Hubei Province.

Previous studies have shown that there are two levels of cush-
ions or psychological resources that can buffer the negative psy-
chological consequences and protect individuals experiencing
epidemic stress. The first level of protection is social support,
including care and support from society, work, families, and orga-
nizations, among others. Due to its unique role, we measured gov-
ernmental support separately as a unique type of social support.
A previous study suggested that understanding social support is
important for understanding and predicting individual mental
health (Sen, Aguilar, & Goldbach, 2010). Our results support
the main effect model of social support, as indicated by the sig-
nificant correlations between social and governmental support
on the one hand and depression, anxiety, fear, and PTSD symp-
toms on the other. Previous research also found that the average
PTSD score of those who did not return to work during the epi-
demic mitigation period was three times that of those who
returned to work, which may be related to high social support
and self-control in the work environment (Tan et al., 2020a, b).

Only governmental support, which is found to have increased
during the two time points, demonstrated a buffering effect in
protecting quarantined individuals from anxiety. In general, the
results demonstrate that support from the Chinese government
for those in quarantine or lockdown played an increasingly
important role in protecting individuals’ mental health.

The current study found that there was a significant negative
correlation between discrimination perception and social support.
This suggests that the decrease of social support partially explains
the threat effect of discrimination perception on mental health,
thus supporting the threat model of social support. According
to the stress coping theory (Lazarus & Folkman, 1984), discrim-
ination is a significant source of stress for members of vulnerable
groups, and perceived risk information puts individuals in a state
of stress.

This study was the first to identify a three-way interaction
among external resource factors. In particular, we found indivi-
duals in lockdown possessing low levels of social support and
high levels of self-stigma were the most vulnerable to experiencing
perceived stress. High self-stigma is an important risk factor for
perceived stress, but in our study, as social support improved,
the positive correlation between lockdown and perceived stress
gradually weakened, thereby providing a buffer to the psycho-
logical distress caused by self-stigma during the lockdown period.
This result suggests target groups for possible psychological inter-
vention for people experiencing lockdown. In addition, reducing
self-stigma and enhancing social support might be important
for people in lockdown. In particular, self-affirmation training

(Schmeichel & Vohs, 2009; Sherman & Cohen, 2006) in
WeChat groups could be a promising online intervention for
those in lockdown.

The results of this study point to several key practical sugges-
tions. First, the mass media could be used to reduce stigma and
discrimination against individuals in lockdown. Second, the com-
munity and society should take effective measures to help people
in lockdown by establishing or improving the social support sys-
tem, which is conducive to reducing the impact on psychological
health. Third, psychological public health workers could help
individuals enhance their coping skills, including information
regarding epidemic-related knowledge (Tran et al., 2020), identi-
fication of high-risk groups (Ho, Chee, & Ho, 2020), and provid-
ing professional psychological intervention services (Duan & Zhu,
2020). They may also be able to help reduce the pressure of dis-
crimination and enhance individuals’ sense of self-control to bet-
ter manage the adverse effects of lockdown.

Limitations

This is the first study in China to explore the psychological con-
sequences of lockdown and quarantine using a large sample size
and follow-up. Despite these strengths, there are several limita-
tions. First, the attrition rate was high from the first wave to
second wave: attrition analyses did find some differences between
groups, which may introduce selection bias. However, the differ-
ences in populations were negligible as evidenced by small effect
size differences. Second, some questionnaires were not adminis-
tered at both time points. Third, due to the two time points, we
could not examine psychological outcome trajectories using latent
growth curves. The epidemic of COVID-19 is still ongoing both in
China and globally; the long-lasting psychological consequences
still need to be investigated. Last, there were unique cultural and
governmental factors in China that were involved. For example,
the consequence of not complying with government restrictions
could be administrative detention. On the other hand, the degree
of uncertainty and willingness to obey social norms might make
the quarantine more effective. We did not collected data to sup-
port this, which is a limitation of the study, and a promising
potential topic to study in the future.

Implications

This study provides the first recorded evidence for the psycho-
logical consequences of lockdown and quarantine during the
COVID-19 pandemic, as well as a practical psychological basis
for the management of public health emergencies. Identification
of high-risk populations and populations with specific needs
may help develop an infrastructure of response groups in the
early and middle stages of the coronavirus response. In particular,
those with high levels of self-stigma may need special attention.

An appropriate mental health intervention to improve the self-
perceived health status, to provide instrumental and psychological
support for the ‘high risk group’, and to decrease the stigmatiza-
tion and discrimination from the general public could buffer the
psychological impact from the epidemic. Communities, schools,
and mental health agencies should provide specific trauma-related
training to teachers and counselors in advance so that they are
best equipped to assist others during and in the aftermath of a
pandemic (Douglas et al., 2009). Telepsychiatry may have a role
in addressing this need (Ng, 2011): telephone and electronic
mail may also be used to supplement traditional psychotherapy,
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such as cognitive behavioral therapy and mindfulness therapy (Ho
et al., 2020), which may minimize the need for clinicians to travel
to distant, inaccessible, or remote locations. Telepsychiatry makes
it possible for clinicians to access psychiatric expertise and may
also potentially lessen the burden of psychiatric volunteer surge
and the resultant chaos in the affected area. In addition, digital
psychological programs, such as self-affirmation (Cohen, Garcia,
Purdie-Vaughns, Apfel, and Brzustoski, 2009) and self-distancing
(Fresco et al. 2007; Wang, Lippke, Miao, & Gan, 2019), are easily
digitalized and have proven to be effective at reducing the impact
of traumatic stress. These programs can provide effective and per-
tinent help to those experiencing the negative effects of the epi-
demic and provide the basis for developing and implementing a
psychological plan during major public health emergencies. Low
intensity online interventions can minimize the obstacles of
time and space, as well as reflect the feasibility and effectiveness
of online intervention, so that individuals can receive professional,
low-intensity psychological intervention at home, thereby
improving the scientific literacy of the whole population and
bringing about considerable social benefits. Due to evolution in
the way people access information, the use smartphones to
shape individual behavior is of great significance. In addition to
low-intensity online interventions, dissemination of health infor-
mation related to COVID-19 via smartphones to the general pub-
lic is also an important means of improving scientific literacy
(Tran et al., 2020).

Financial support. The study was supported by the Shenzhen-Hong Kong
Institute of Brain Science – Shenzhen Fundamental Research Institutions
(NYKFKT2020) and Beijing Sunshine Foundation.

Conflict of interest. None.

References

Bai, Y., Lin, C., Lin, C., Chen, J., Chue, C., & Chou, P. (2004). Survey of stress
reactions among health care workers involved with the SARS outbreak.
Psychiatric Services, 55(9), 1055–1057. doi: 10.1176/appi.ps.55.9.1055.

Bonanno, G. A. (2004). Loss, trauma, and human resilience: Have we under-
estimated the human capacity to thrive after extremely aversive events?
American Psychologist, 59(1), 20–28. doi: 10.1037/0003-066X.59.1.20.

Bonanno, G. A. (2005). Resilience in the face of potential trauma. Current
Directions in Psychological Science, 14(3), 135–138. doi: 10.1111/
j.0963-7214.2005.00347.x.

Bonanno, G. A., Ho, S. M. Y., Chan, J. C. K., Kwong, R. S. Y., Cheung, C. K. Y.,
Wong, C. P. Y., & Wong, V. C. W. (2008). Psychological resilience and dys-
function among hospitalized survivors of the SARS epidemic in Hong
Kong: A latent class approach. Health Psychology, 27(5), 659–667. doi:
10.1037/0278-6133.27.5.659.

Brooks, S. K., Webster, R. K., Smith, L. E., Woodland, L., Wessely, S.,
Greenberg, N., & Rubin, G. J. (2020). The psychological impact of quaran-
tine and how to reduce it: Rapid review of the evidence. The Lancet, 395
(10227), 912–920. doi: 10.1016/S0140-6736(20)30460-8.

Charles, S. T., Piazza, J. R., Mogle, J., Sliwinski, M. J., & Almeida, D. M. (2013).
The wear and tear of daily stressors on mental health. Psychological Science,
24(5), 733–741. doi: 10.1177/0956797612462222.

Chew, N. W. S., Lee, G. K. H., Tan, B. Y. Q., Jing, M., Goh, Y., Ngiam, N. J. H.,
… Sharma, V. K. (2020). A multinational, multicentre study on the psycho-
logical outcomes and associated physical symptoms amongst healthcare
workers during COVID-19 outbreak. Brain, Behavior, and Immunity, 88,
559–565. doi: 10.1016/j.bbi.2020.04.049.

Chung, A. H., & Slater, M. D. (2013). Reducing stigma and out-group distinc-
tions through perspective-taking in narratives. Journal of Communication,
63(5), 894–911. doi: 10.1111/jcom.12050.

Cobb, S. (1976). Social support as a moderator of life stress. Psychosomatic
Medicine, 38(5), 300–314. doi: 10.1097/00006842-197609000-00003.

Cohen, G. L., Garcia, J., Purdie-Vaughns, V., Apfel, N., & Brzustoski, P. (2009).
Recursive processes in self-affirmation: Intervening to close the minority
achievement gap. Science (New York, N.Y.), 324(5925), 400–403. doi:
10.1126/science.1170769.

Cohen, S., Kamarck, T., & Mermelstein, R. (1983). A global measure of per-
ceived stress. Journal of Health and Social Behavior, 24(4), 385–396. doi:
10.2307/2136404.

Cooper, J. (2007). Cognitive dissonance: Fifty years of a classic theory. London:
Sage.

Douglas, P. K., Douglas, D. B., Harrigan, D. C., & Douglas, K. M. (2009).
Preparing for pandemic influenza and its aftermath: Mental health issues
considered. International Journal of Emergency Mental Health, 11(3),
137–144.

Duan, L., & Zhu, G. (2020). Psychological interventions for people affected by
the COVID-19 epidemic. The Lancet. Psychiatry, 7(4), 300–302. doi:
10.1016/s2215-0366(20)30073-0.

Festinger, L. (1962). A theory of cognitive dissonance (Vol. 2). California:
Stanford University Press.

Fife, B. L., & Wright, E. R. (2000). The dimensionality of stigma: A comparison
of its impact on the self of persons with HIV/AIDS and cancer. Journal of
Health and Social Behavior, 41(1), 50–67. doi: 10.2307/2676360.

Fresco, D. M., Moore, M. T., van Dulmen, M. H. M., Segal, Z. V., Ma, S. H.,
Teasdale, J. D., & Williams, J. M. G. (2007). Initial psychometric properties
of the experiences questionnaire: Validation of a self-report measure of
decentering. Behavior Therapy, 38(3), 234–246. doi: 10.1016/
j.beth.2006.08.003.

George, L. K. (1989). Stress, social support, and depression over the life-course.
In Markides, K. S., & Cooper, C. L. (eds), Aging, stress and health. Oxford,
England: John Wiley &Sons, pp. 241–267.

Goffman, E. (1963). Critical Concepts in Sociology. In Blaikie A, Hepworth M,
Holmes M, Howson A, Inglis D, & Sartain S (Eds.), Stigma and Social
Identity (pp. 256–265). London: Psychology Press.

Grote, N. K., Bledsoe, S. E., Larkin, J., Lemay, E. P., & Brown, C. (2007). Stress
exposure and depression in disadvantaged women: The protective effects of
optimism and perceived control. Social Work Research, 31(1), 19–33. doi:
10.1093/swr/31.1.19.

Hao, F., Tan, W., Jiang, L., Zhang, L., Zhao, X., Zou, Y.,… Tam, W. (2020). Do
psychiatric patients experience more psychiatric symptoms during
COVID-19 pandemic and lockdown? A case-control study with service
and research implications for immunopsychiatry. Brain, Behavior, and
Immunity, 87, 100–106. doi: 10.1016/j.bbi.2020.04.069.

Ho, C. S., Chee, C. Y., & Ho, R. C. (2020). Mental health strategies to combat
the psychological impact of COVID-19 beyond paranoia and panic. Annals
of the Academy of Medicine, Singapore, 49(3), 155.

Hobfoll, S. E., Halbesleben, J., Neveu, J. P., & Westman, M. (2018).
Conservation of resources in the organizational context: The reality of
resources and their consequences. Annual Review of Organizational
Psychology and Organizational Behavior, 5(1), 103–128. doi: 10.1146/
annurev-orgpsych-032117-104640.

Huang, Y., Tan, N. T., & Liu, J. (2016). Support, sense of community, and psy-
chological status in the survivors of the Yaan earthquake. Journal of
Community Psychology, 44(7), 919–936. doi: 10.1002/jcop.21818.

Kadden, R. M., & Litt, M. D. (2011). The role of self-efficacy in the treatment
of substance use disorders. Addictive Behaviors, 36(12), 1120–1126. doi:
10.1016/j.addbeh.2011.07.032.

Lazarus, R. S., & Folkman, S. (1984). Stress, appraisal, and coping. New York:
Springer Publishing Company.

Lefcourt, H. M. (2014). Locus of control: Current trends in theory & research.
New York and London: Psychology Press.

Li, J., Delvecchio, E., Lis, A., Nie, Y.-G., Di Riso, D. J. P., & Differences, I.
(2016). Positive coping as mediator between self-control and life satisfac-
tion: Evidence from two Chinese samples, 97, 130–133. doi:10.1016/
j.paid.2016.03.042.

Li, S., Rao, L., Ren, X., Bai, X., Zheng, R., Li, J.,… Liu, H. (2009). Psychological
typhoon eye in the 2008 Wenchuan earthquake. PLoS ONE, 4(3), e4964.
doi: 10.1371/journal.pone.0004964.

Psychological Medicine 11



Liang, Z., Xu, J., Li, S., Sun, Y., Liu, C., & Ye, X. (2008). Perplexing problems in
risk communication of emergent public security events: A psychological
perspective. Journal of Natural Disasters, 17(2), 25–30. doi: 10.3969/
j.issn.1004-4574.2008.02.005.

Lin, Q., Zhao, S., Gao, D., Lou, Y., Yang, S., Musa, S. S., … He, D. (2020). A
conceptual model for the coronavirus disease 2019 (COVID-19) outbreak in
Wuhan, China with individual reaction and governmental action.
International Journal of Infectious Diseases, 93, 211–216. doi: 10.1016/
j.ijid.2020.02.058.

Lindell, M. K., & Earle, T. C. (1983). How close is close enough: Public percep-
tions of the risks of industrial facilities. Risk Analysis, 3(4), 245–253. doi:
10.1111/j.1539-6924.1983.tb01393.x.

Liu, H., Pei, S., & Xu, C. (2020). A research of the causes and countermeasures
of Wuhan ‘stigma’ during the transmission of 2019 Novel Coronavirus
(2019-NCOV) infected pneumonia. New Medicine, 30, 65–69. doi:
10.12173/j.issn.1004-5511.2020.01.10.

Maderthaner, R., Guttmann, G., Swaton, E., & Otway, H. J. (1978). Effect of
distance upon risk perception. Journal of Applied Psychology, 63(3), 380–
382. doi: 10.1037/0021-9010.63.3.380.

Maunder, R., Hunter, J., Vincent, L., Bennett, J., Peladeau, N., Leszcz, M., …
Mazzulli, T. (2003). The immediate psychological and occupational impact
of the 2003 SARS outbreak in a teaching hospital. Canadian Medical
Association Journal, 168(10), 1245–1251. doi: 10.1001/jama.289.18.2432

Mullen, B., & Smyth, J. M. (2004). Immigrant suicide rates as a function of eth-
nophaulisms: Hate speech predicts death. Psychosomatic Medicine, 66(3),
343–348. doi: 10.1097/01.psy.0000126197.59447.b3.

Ng, A. T. (2011). Elepsychiatry in disasters and public health emergencies. In
Stoddard, F. J., Pandya, A. A., & Katz, C. L. (eds), Disaster psychiatry:
Readiness, evaluation, and treatment (pp. 359–366). London: American
Psychiatric Publishing.

Oexle, N., Rüsch, N., Viering, S., Wyss, C., Seifritz, E., Xu, Z., & Kawohl, W.
(2017). Self-stigma and suicidality: A longitudinal study. European Archives
of Psychiatry and Clinical Neuroscience, 267(4), 359–361. doi: 10.1007/
s00406-016-0698-1.

O’Neill, S. C., Cohen, L. H., Tolpin, L. H., & Cimbolic Gunthert, K. (2004).
Affective reactivity to daily interpersonal stressors as a prospective predictor
of depressive symptoms. Journal of Social and Clinical Psychology, 23(2),
172–194. doi: 10.1521/jscp.23.2.172.31015.

Pallant, J. F. (2000). Development and validation of a scale to measure per-
ceived control of internal states. Journal of Personality Assessment, 75(2),
308–337. doi: 10.1207/S15327752JPA7502_10.

Pappas, G., Kiriaze, I. J., Giannakis, P., & Falagas, M. E. (2009). Psychosocial
consequences of infectious diseases. Clinical Microbiology and Infection, 15
(8), 743–747. doi: 10.1111/j.1469-0691.2009.02947.x.

Parrish, B. P., Cohen, L. H., & Laijrenceaij, J. P. (2011). Prospective relation-
ship between negative affective reactivity to daily stress and depressive
symptoms. Journal of Social and Clinical Psychology, 30(3), 270–296. doi:
10.1521/jscp.2011.30.3.270.

Porter, B., Kolaja, C. A., Powell, T. M., Pflieger, J. C., Stander, V. A., &
Armenta, R. F. (2019). Reducing the length of the multidimensional scale
of perceived social support. European Journal of Psychological Assessment,
35, 1–10. doi: 10.1027/1015-5759/a000553.

Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling
strategies for assessing and comparing indirect effects in multiple medi-
ator models. Behavior Research Methods, 40(3), 879–891. doi: 10.3758/
BRM.40.3.879.

Reynolds, D. L., Garay, J. R., Deamond, S. L., Moran, M. K., Gold, W., & Styra,
R. (2008). Understanding, compliance and psychological impact of the
SARS quarantine experience. Epidemiology and Infection, 136(7), 997–
1007. doi: 10.1017/S0950268807009156.

Schmeichel, Brandon J, & Vohs, Kathleen. (2009). Self-affirmation and self-
control: Affirming core values counteracts ego depletion. Journal of
Personality and Social Psychology, 96(4), 770–782. http://dx.doi.org/
10.1037/a0014635.

Sen, S., Aguilar, J. P., & Goldbach, J. (2010). Does social capital act as a buffer
against HIV risk among migrant men in Sub-Saharan Africa? Journal of
HIV/AIDS & Social Services, 9(2), 190–211. doi: 10.1080/
15381501003795790.

Sherman, D.K., & Cohen, G.L.. (2009). The Psychology of Self-defense: Self-
Affirmation Theory. Advances in experimental social psychology, 38, 183–
242. doi: 10.1016/S0065-2601(06)38004-5.

Skinner, E. A. (1995). Perceived control, motivation, & coping (Vol. 8). London:
Sage.

Stolz, D. S., Müller-Pinzler, L., Krach, S., & Paulus, F. M. (2020). Internal con-
trol beliefs shape positive affect and associated neural dynamics during out-
come valuation. Nature Communications, 11(1), 1230. doi: 10.1038/
s41467-020-14800-4.

Tan, B. Y. Q., Chew, N. W. S., Lee, G. K. H., Jing, M., Goh, Y., Yeo, L. L. L., …
Sharma, V. K. (2020a). Psychological impact of the COVID-19 pandemic
on health care workers in Singapore. Annals of Internal Medicine, 172, 1–
3. 10.7326/M20-1083..

Tan, W., Hao, F., McIntyre, R. S., Jiang, L., Jiang, X., Zhang, L., … Tam, W.
(2020b). Is returning to work during the COVID-19 pandemic stressful?
A study on immediate mental health status and psychoneuroimmunity pre-
vention measures of Chinese workforce. Brain, Behavior, and Immunity, 87,
84–92. doi: 10.1016/j.bbi.2020.04.055.

Tang, Z., Wei, B., Su, L., Yu, L., Wang, X., & Tan, Y. (2007). Development of
psychological reaction scales to public health emergencies. Modern
Preventive Medicine, 21, 4050–4053. 10.3969/j.issn.1003-8507.2007.21.019..

Tian, H., Liu, Y., Li, Y., Wu, C.-H., Chen, B., Kraemer, M. U. G., … Dye, C.
(2020). An investigation of transmission control measures during the first
50 days of the COVID-19 epidemic in China. Science (New York, N.Y.),
368, eabb6105. doi: 10.1126/science.abb6105.

Tran, B. X., Dang, A. K., Thai, P. K., Le, H. T., Le, X. T. T., Do, T. T. T., … Ho,
C. S. H. (2020). Coverage of health information by different sources in com-
munities: Implication for COVID-19 epidemic response. International
Journal of Environmental Research and Public Health, 17(10), 3577. doi:
10.3390/ijerph17103577.

Twenge, J. M., & Crocker, J. (2002). Race and self-esteem: Meta-analyses com-
paring Whites, Blacks, Hispanics, Asians, and American Indians and com-
ment on Gray-Little and Hafdahl (2000). Psychological Bulletin, 128(3),
371–408. doi: 10.1037/0033-2909.128.3.371

Wang, D., Hu, B., Hu, C., Zhu, F., Liu, X., Zhang, J., … Peng, Z. (2020a).
Clinical characteristics of 138 hospitalized patients with 2019 novel
coronavirus-infected pneumonia in Wuhan, China. Journal of the
American Medical Association, 323(11), 1061–1069. doi: 10.1001/
jama.2020.1585.

Wang, Y., Lippke, S., Miao, M., & Gan, Y. (2019). Restoring meaning in life by
meaning-focused coping: The role of self-distancing. PsyCh Journal, 8(3),
386–396. doi: 10.1002/pchj.296.

Wang, C., Pan, R., Wan, X., Tan, Y., Xu, L., Ho, C., & Ho, R. (2020b).
Immediate psychological responses and associated factors during the initial
stage of the 2019 coronavirus disease (COVID-19) epidemic among the
general population in China. International Journal of Environmental
Research and Public Health, 17(5), 1729. doi: 10.3390/ijerph17051729.

Wang, C., Pan, R., Wan, X., Tan, Y., Xu, L., McIntyre, R. S., … Ho, C. (2020c).
A longitudinal study on the mental health of general population during the
COVID-19 epidemic in China. Brain, Behavior, and Immunity, 87, 40–48.
doi: 10.1016/j.bbi.2020.04.028.

Weathers, F. W., Litz, B. T., Keane, T. M., Palmieri, P. A., Marx, B. P., &
Schnurr, P. P. (2013). The PTSD Checklist for DSM-5 (PCL-5). Available
at www.ptsd.va.gov.

Xie, X., Xie, D., Rui, Z., & Zhang, L. (2003). A tentative exploration on the
characteristics of public rationality in SARS. Management Review, 4, 8–
12. doi: CNKI:SUN:ZWGD.0.2003-04-001

Xu, M., Zheng, R., Rao, L., Kuang, Y., Yang, S., Ding, Y., … Li, S. (2020). The
‘psychological typhoon eye effect’ in the epidemic situation should be prop-
erly dealt with. Bulletin of Chinese Academy of Sciences, 35, 273–282. doi:
10.16418/j.issn.1000-3045.20200226001.

Yang, T., & Huang, H. (2003). An epidemiological study on stress among
urban residents in social transition period. Zhonghua liu xing bing xue
zazhi, 24(9), 331–333. doi: 10.3760/cma.j.issn.1674-6554.2007.04.017

Zheng, R., Rao, L., Zheng, X., Cai, C., Wei, Z., Xuan, Y., & Li, S. (2015). The
more involved in lead-zinc mining risk the less frightened: A psychological
typhoon eye perspective. Journal of Environmental Psychology, 44, 126–134.
doi: 10.1016/j.jenvp.2015.10.002.

12 Yiqun Gan et al.

https://www.ptsd.va.gov

	Immediate and delayed psychological effects of province-wide lockdown and personal quarantine during the COVID-19 outbreak in China
	Introduction
	The psychological effects of personal quarantine
	Correlates of psychological distress during quarantine
	Objectives and hypotheses

	Methods
	Participants
	Recruitment

	Instruments
	Statistical analyses

	Results
	Attrition analyses
	Immediate effects at baseline
	Interaction effects of province-wide lockdown and personal quarantine on delayed psychological distress adjusting for baseline psychological distress
	Interaction effect of province-wide lockdown, personal quarantine on follow-up self-stigma, social support, and perceived control adjusting for baseline measures
	Moderating effect of self-stigma, support, and perceived control

	Discussion
	The psychological typhoon eye effect
	Delayed psychological consequences of province-wide lockdown
	Factors that exacerbated the effects of province-wide lockdown and personal quarantine
	Limitations
	Implications

	References


