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A B S T R A C T   

Only a few studies investigated the impact of quarantine on anxiety of general population during a second wave 
of COVID-19 breakout. We aimed to compare anxiety levels of quarantined and non-quarantined people and 
investigate factors affecting anxiety during the second COVID-19 pandemic. A total of 1837 participants were 
included in this cross-sectional study. Anxiety was measured by the State-Trait Anxiety Inventory (STAI). Par
ticipants were divided into the quarantined group (QG) and non-quarantined group (Non-QG). The mean STAI-S 
score in the QG was significantly higher than Non-QG (41.8 ± 11.2 vs 40.01 ± 9.9), so was the proportion of 
severe state anxiety (11.6% vs 5.5%). Males in the QG were significantly more anxious than females evaluated by 
both STAI-S and STAI-T. High income was independent protective factors while moderate or bad health status 
and high trait anxiety level were independent risk factors for severe state anxiety. In conclusion, the COVID-19 
confinement could significantly increase anxiety of quarantined people. Males were more vulnerable to the 
quarantine of COVID-19 with significantly increased anxiety level than females. The results suggest that attention 
should be paid to anxiety during a second round of quarantine due to COVID-19 and are of help in planning 
psychological interventions.   
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1. Introduction 

The COVID-19 which was first announced by the World Health Or
ganization (WHO) on December 31, 2019, is now world spreading. Until 
September 4th, 2020, the total number of international reported cases 
surged to more than 26.7 million (WHO). Psychological problems 
associated with the COVID-19 pandemic are attracting increasing 
attention from psychologists, such as anxiety and depression symptoms 
in individuals caused by COVID-19 itself and forced quarantine mea
surements (Dubey et al., 2020). A large cross-sectional study conducted 
from February 2 to 7, 2020 in China reported that the prevalence of 
anxiety was 3.4% among workers in a factory and psychological in
terventions were required (X.-R. Zhang et al., 2020). 

Quarantine has been used in many countries to combat COVID-19. 
During quarantine, people who have the possibility or have 
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potentially been exposed to COVID-19 will be separated so as to reduce 
the risk of infecting others or being infected. One recent review reported 
negative psychological effects and longer quarantine time was a stressor 
(Brooks et al., 2020). There are a growing number of studies about the 
impact of social quarantine on anxiety on the general population of 
different countries (Campos JADB et al., 2020; Pieh C et al., 2020; Rossi 
R et al., 2020). A recent meta-analysis showed compelling evidence for 
adverse mental health effects of isolation and quarantine, in particular 
depression, anxiety, stress-related disorders (Jonathan H et al., 2020). 
This issue is becoming a matter of concern to psychologists. 

The first round of COVID-19 outbreak had forced entire cities in 
China take mass quarantine. People had experienced social isolation 
during the first pandemic in the spring including Urumqi, capital city of 
Xinjiang Uygur Autonomous Region. However, from July 15th, Urumqi 
has experienced a second round of COVD-19 outbreak. The government 
immediately hit the “pause button” and took a series of lockdown 
measures including closing communities. After the quarantine was lifted 
three weeks, the epidemic had been averted. People in Urumqi and some 
other areas have been isolated at home or working place for more than 
40 days again. Will this secondary quarantine affect people’s anxiety 
level? Also, at present, the European countries are experiencing a second 
wave of outbreaks of COVID-19 (WHO). This subject becomes even more 
important. Enrico Rubaltelli reported two cross-sectional waves: at the 
beginning of the outbreak and once the national lockdown was imposed. 
But it was not about the second wave of COVID-19 pandemic (Enrico 
et al., 2020). 

Till now, there are currently almost no studies focusing on the effect 
of COVID-19 pandemic on the mental state and anxiety levels of in
dividuals during a second time of quarantine. The main objective of the 
study was to evaluate the factors affecting the people’s psychology 
especially anxiety and to compare this with those of non-quarantined 
people who may have experienced only one time home confinement 
during the first nationwide pandemic. Although not as compelling as it 
should be because of the limitations of case studies, our study provided a 
detailed analysis and would help to identify people at high risk of anx
iety during a second quarantine and provide issues of concern for 
counseling psychologists. 

2. Methods 

Study Design. 
The cross-sectional study was carried out in the format of a ‘Ques

tionnaire Star’ electronic questionnaire system (Changsha Haoxing In
formation Technology Co., Ltd., China) during 20–23, August 2020. 
‘Questionnaire Star’ is an application dedicated to send electronic 
questionnaires through Wechat or web page (scanning the special two- 
dimensional code). The study protocol was conducted in accordance 
with the Helsinki Declaration as revised 1989 and was approved by the 
Ethics Committee of the Eighth People’s Hospital of Xinjiang Uygur 
Autonomous Region. Informed consent was shown on the first page of 
the questionnaire and people in China who could see the questionnaire 
chose to participate in the study voluntarily. All surveys were anony
mous. Each subject filled out the same set of questionnaires. 

Some items (e.g. age, marriage, job) were also used to check for in
validity and ensure data quality. The inclusion criteria were being a 
Chinese citizen living in Mainland China and responding correctly. The 
exclusion criteria were: invalid responses; ②age≤18 years; ③ with a 
known psychiatric illness. The participants were divided into two 
groups: the quarantined group (QG) and non-quarantined group (Non- 
QG) according to their responses to the questionnaire: What kind of 
situation are you in now? Participants who answered ‘being quaran
tined’ were assigned to the QG group and those who responded ‘being 
non-quarantined’ were allocated to the Non-QG group. 

2.1. Questionnaire design 

This questionnaire included the following parts: Aim and informed 
consent; ②General information questionnaire; ③State-Trait Anxiety 
Inventory (STAI); ④COVID-19 impact questionnaire. The general in
formation questionnaire included the sociodemographic and descriptive 
data about the participants: age, gender, ethnicity, marriage, education, 
occupation, income status and health status. The answers were pre
sented as ordered or unordered categorical variables. In China, with the 
exception of the main ethnic Han nationality, the remaining ethnic 
groups are defined as ethnic minorities. 

The State-Trait Anxiety Inventory questionnaire has two subscales: 
state (STAI-S) and trait (STAI-T) (Spielberger et al., 1970). STAI-S has 20 
items and determines how the individual feels at a certain moment and 
under certain conditions. STAI-T has 20 items and generally determines 
how the participant feels regardless of the situation and circumstances. 
The scale was introduced and adapted China in 1988. In our study, we 
defined a STAI-S score above 53 or a STAI-T score above 55 as having 
severe anxiety (Wang et al., 1999). 

The COVID-19 impact questionnaire consisted of questions about 
attitude and feelings on COVID-19 pandemic. The ten items of the 
questionnaire include: what is your attitude toward this round of 
COVID-19 pandemic; ②how much time each day is devoted to focusing 
on COVID-19; ③are you scared or confused about COVID-19 news; 
④does your sleep quality become poorer; are your mood getting worse 
and irascible; ⑤do you feel lonely and depressed because lack of social 
activities; ⑥do you feel relaxed after the pandemic alleviated; ⑦how 
about your family relations during the outbreak; ⑧what is the main 
sources of your psychological stress. Items one–six were assessed on 
three levels from ‘low’ to ‘strong’ or ‘not accordant’ to ‘accordant’ or 
‘usual’, ‘moderate’ or “never’. Item seven-nine had multiple choices. 
Some content of this questionnaire was not analyzed in this manuscript. 

2.2. Statistical analysis 

The data were analyzed with SPSS 20 program (Statistical Pack
agefor Social Sciences, IBM Inc., Chicago, IL, USA) and RStudio Desktop- 
1.3.1073 (Open source, 250 Northern Ave, Boston, MA, USA). Quanti
tative variables were expressed as the mean ± standard deviation (SD). 
Qualitative variables were expressed as numbers and percentages. His
togram and Kolmogorov-Smirnov test were used for normality distri
bution of the STAI scores. Independent Samples T-Test or One-way 
ANOVA was used to compare the averages of independent groups with 
normal distribution. Statistical significance was further subjected to post 
hoc analysis by Bonferroni’s correction. Chi-square or Fisher’s exact 
tests was used to compare categorical variables. Multivariate regression 
analyses were performed to determine the association between quar
antine state and incidence of severe anxiety, excluding the interference 
of confounding factors arising from statistically significant differences in 
the incidence of severe anxiety between the two groups. Adjustments 
included age, gender, marital status, income, education, occupation and 
health status. The results are presented as adjusted odds ratio (aOR), and 
confidence intervals (95% CI). A p-value < 0.05 was used for statistical 
significance. All tests were two-tailed. 

3. Results 

A total of 1843 participants from 27 provinces of China completed 
the questionnaire and six were excluded because of matching our 
exclusion criteria. So the final sample size was 1837 including 869 in 
non-QG and 968 in QG. The questionnaire was conducted under the 
circumstance of that there had been more than four consecutive days 
without newly confirmed COVID-19 cases in Urumqi. 
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3.1. Demographic characteristics 

Figs. 1 and 2 and Supplemental Table 1 summarized the de
mographic characteristics and anxiety levels of the total participants. 
The mean STAI-S score was 41.0 ± 10.7 and STAI-T score was 41.5 ±
10.4. The mean STAI-T score of the participants aged between 26 and 39 
years was significantly higher than between 40 and 59 years (P < 0.001, 
Bonferroni analysis). There was no significant difference in STAI scores 
among different age, marital status and race. The mean STAI score of 
participants with higher income was significantly lower than with low 
income. 26.2% of the participants with a high school or lower education 
had significantly higher anxiety scores than people with college edu
cation or above (P = 0.001 for SATI-S and P < 0.001 for STAI-T). Em
ployees of public institutions or government departments had 
significantly lower STAI scores than the other employees (P = 0.017 for 
SATI-S and P < 0.001 for STAI-T). Participants who felt they were 
generally in good health had significantly lower anxiety scores than 
participants who felt they were in poor health (P < 0.001 for both STAI 
scores). 

3.2. Comparison of anxiety levels between the Non-QG and QG 

Supplemental Table 1 displayed the group comparison of QG vs. non- 
QG including all characteristics variables. The distribution of ethnic 
minorities and Han Chinese between QG and non-QG groups (125/843 
in QG and 90/779 in Non-QG, P = 0.089). Although there were signif
icantly differences in the distribution of variables (P < 0.05) except 
ethnicity between the two groups, Table 1 showed the anxiety scores of 
the participants according to being quarantined or not, independent of 
the distribution. The mean STAI-S of all participants in the QG was 
significantly higher than those in the Non-QG (41.8 ± 11.2 vs 40.01 ±
9.9, P < 0.001), but not the STAI-T score. There were also no statistical 
differences in the STAI-T scores of participants having different age, 
income levels, education levels or health status. Unmarried participants 
showed significantly higher STAI-S and STAI-T scores in the QG than 
Non-QG. Participants, who were between 18 and 39 years of age, or with 
low income or education level above high school, or married, or very 
healthy, or were employees of institutions or government, had a sig
nificant higher STAI-S score in the QG than Non-QG. Both the STAI-S 
and STAI-T scores were significantly higher in the QG than Non-QG in 
male participants but not females (P < 0.001). 

The severe anxiety rate of the total participants was 8.7% (n:1837, 
STAI-S) and 7.6% (n:1837, STAI-T). To further compare the severity of 
anxiety between the two groups, we analyzed its incidence according to 
different factors (Table 2). Similarly, the proportion of severe anxiety 
measured by STAI-S was also significantly higher in the QG than Non- 
QG (11.6% vs 5.5%, P < 0.001), but not by STAI-T. Detailed analysis 
of the subgroups showed that only participants between the ages of 26 
and 39 or male participants showed significant increases in the inci
dence of severe trait anxiety, but with no significant differences in the 
rest comparisons. However, the rates of severe state anxiety were 
significantly higher in the following subgroups: participants who were 
between 26 and 39 years of age, or with low income, or education level 
below bachelor, or married and unmarried. The total severe state anx
iety rate of participants with college education or above was 4.5% (n: 
62/1383). 

The score of anxiety in Non-QG was significantly lower in males than 
in females (P = 0.008 for STAI-S, P = 0.002 for STAI-T), but there was no 
significant difference in the proportion of severe anxiety (P = 0.314 for 
STAI-S, P = 0.420 for STAI-T). Males in the QG were significantly more 
anxious than females evaluated by both STAI-S and STAI-T. Male par
ticipants showed more susceptible to the quarantine of the COVID-19 
(Tables 3 and 4). 

After adjusting for age, gender, marital status, income, education, 
occupation and health status, quarantine was still statistically signifi
cantly associated with the incidence of severe anxiety based on STAI-S. 

Fig. 1. Comparison of STAI scores of different age, gender, marital status and 
race. STAI-S, State-Trait Anxiety Inventory-State; STAI-T, State-Trait Anxiety 
Inventory-Trait. ***, P ≤ 0.001. No other significant differences were found 
between subgroups. 
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Compared with the participants in Non-QG group, the participants in the 
QG had an aOR of 3.005 (95% CI, 1.773–5.093, P < 0.001) as shown in 
Table 5. Moreover, high income was independent protective factors (P 
= 0.027) while moderate or bad health status was an independent risk 
factor for severe anxiety diagnosed by STAI-S and STAI-T (P < 0.001). A 
moderate or bad feeling of health increased the state anxiety 3.7 times 
and trait anxiety 4 times. Severe trait anxiety was also a risk factor for 
severe state anxiety (P < 0.001). 

The different psychological components of STAI were shown in 
Fig. 3A. The proportions of feeling pleasure, serenity and relief were 
significantly larger in the Non-QG than QG. The proportions of feeling 
awareness and hope were significantly larger in the QG than Non-QG. 

3.3. Other psychological effects of the second COVID-19 confinement 

Table 6 summarized the other psychological findings of the study 
participants related to COVID-19 pandemic. There was a similar trend in 
the percentage of responses between the two groups. There were no 
significant difference in the attitude toward COVID-19 pandemic and 
the extent to feel relaxed after the pandemic alleviated between the two 
groups. However, participants in the QG paid significantly more time for 
concerning news COVID-19 (P < 0.001), and were more scared or 
confused about COVID-19 news (P = 0.001), and also had a mood to
ward getting worse and irascible (P < 0.001). Quality of sleep became 
significantly poorer in the QG (P < 0.001). The proportion of partici
pants feeling lonely and depressed in the QG was significantly different 
than Non-QG (P < 0.001). Fig. 3B showed that the main source of psy
chological stress was from decreased income and the increased number 
of COVID-19 infections in the Non-QG (85.5%) and decreased income 
and significantly restricted communications and activities in the QG 
(82.1%). 

4. Discussion 

The present study found that the COVID-19 confinement during the 
second breakout in Urumqi could significantly increase anxiety of 
quarantined people. The anxiety level of women in the Non-QG was 
higher than that of men, but males were more vulnerable and suscep
tible to the quarantine of the COVID-19 with significantly increased 
anxiety. Bad health status was another risk factor for increased severe 
anxiety during isolation. Quarantine also cause sleep problems and 
depression. Reduced income, increased COVID-19 infections and severe 
restrictions were the main causes of stress. 

The COVID-19 epidemic is accelerating rapidly in multiple countries. 
We should beware of the second wave of COVID-19 (Xu et al., 2020). 
One study predicted that the second wave of would be most severe than 
the first one (Behzad G., 2020). Now, a second wave is creeping back in 
Europe. In China, the first wave of COVID-19 was nationwide, while the 
second wave was restricted to local regions like Urumqi with extremely 
decreased infected patients. But the severity of the quarantine measures 
was similar during the two outbreaks in Urumqi. 

To our knowledge, this is the first study designed to investigate the 
psychological impact by a second wave of social isolation in a local 
breakout region with sporadic cases reported in other provinces in 
China. The results suggest that attention should be paid to anxiety 
symptoms during quarantine. The results shared in this article may be 
useful for other countries that may encounter second wave of COVID-19. 

Quarantine was associated with anxiety and COVID-19 related 
stressful life event in the Italian general population three to four weeks 
into the COVID-19 pandemic and lockdown measures (Rossi et al., 
2020). Our survey was conducted during the late stage of city lockdown 
when there were no newly occurred COVID-19 infected cases reported in 
Xinjiang. Despite that, our results showed that quarantined participants 
still reported high levels of anxiety, and were in line with recently 
published reports on mental health outcomes during the COVID-19 
pandemic (Lai et al., 2020; Mosheva et al., 2020). The distribution 

Fig. 2. Comparison of STAI scores of different income, graduation, occupation 
and health status. STAI-S, State-Trait Anxiety Inventory-State; STAI-T, State- 
Trait Anxiety Inventory-Trait. *,0.01 < P < 0.05; ***, P ≦ 0.001. 
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and anxiety levels of different ethnic groups were similar in the QG and 
Non-QG groups. STAI-S scores are closely related to stressful events and 
COVID-19 pandemic may increase state anxiety and hopelessness. The 
severe anxiety incidence (8.7% assessed as STAI-S>53) was similar with 
Zhao’s report from China, that people living in high epidemic area 
presented significantly higher incidence of severe anxiety compared to 
those in low epidemic area (9.49% vs 3.21%) (Zhao et al., 2020). 

Our study found that the trait anxiety level at the age of 26–39 was 
significantly higher than that of 40–59 years old. Also the state anxiety 
level of participants between 26 and 39 years of age was significantly 
higher in the QG than Non-QG. This may be because people aged 26–39 
years usually have much heavier burden in life and work, while those in 
the 40–59 years of age tend to be successful or in a more stable work-life 
situation. One study also reported that during COVID-19 pandemic in 
China people aged between 21 and 40 years old are in a more vulnerable 
position regarding their mental health status than other age groups 
(Ahmed MZ et al., 2020). 

One of our novel findings was that male participants were more 
vulnerable and susceptible to the quarantine measurement while female 
participants were more resistant to quarantine, although the in the Non- 
QG the anxiety level of men was significantly lower than that of women. 
Given the proposal of gender schema theory and social role theory, men 
and women are predisposed to experience social anxiety during quar
antine differently. However, the conclusions of gender differences about 
anxiety to COVID-19 pandemic remain controversial. Hacimusalar re
ported that having a female gender increased the anxiety 1.81 times 
(Hacimusalar et al., 2020). Michael L Tee also reported that female 
gender was associated with high level of stress and anxiety (Tee et al., 
2020). But Zhao reported that there was no significant difference of 
anxiety in participated males and females (Zhao et al., 2020). The above 
studies did not distinguish between quarantined and non-quarantined 
states and were at different phases of the COVID-19 epidemic in 
different countries. It has been reported that anxiety is one emotion that 
men and women experience differently. Gender differences are partially 

determined by social roles and gender roles. Different attributes are 
attached to femininity and masculinity in the culture. Our findings 
showed that in China, women had a higher anxiety level at a 
non-quarantine state than mem while men were particularly at risk to 
experience anxiety disorders at a quarantine state. This may be because 
usually men’s income is the main source of household income in China, 
so they are more likely to worry about the dangers of falling incomes 
from segregation. Women’s levels of anxiety also increased in the QG, 
but were not so much as men’s. This was perhaps because men could 
share some of the responsibility for caring for the family during home 
confinement. The social and gender roles had changed due to quarantine 
in China. However, men were more anxious in the QG group than the 
Non-QG group showed by both STAI-S and STAI-T scores in Table 1. 
Because there were no significant difference in the trait anxiety scores in 
the QG and Non-QG totally, we think that our results in Table 1 could 
also demonstrate that quarantine situation might influence both state 
and trait anxiety levels in males. 

Our findings on marital status showed that divorced and widowed 
individuals presented similar levels of anxiety in the QG and Non-QG. 
But unmarried and married people showed significantly increased se
vere anxiety level in the QG than in the Non-QG. This could be related to 
age or pressure from a family’s lower income. We also found that the 
incidence of severe anxiety and STAI scores in low-income group were 
significantly increased in the QG. From Figs. 1 and 2 we could see a trend 
of negative correlation of income level and STAI scores. In China, low- 
income people usually have unstable jobs and are vulnerable to 
COVID-19. For example, if they were farmers, crops affected by traffic 
would not easy be sold, which could increase their anxiety. Our result 
presented that the incidence of severe anxiety of participants with col
lege education or above was 4.5%, which was higher than reported rates 
of 0.9% (Cao et al., 2020). This inconsistence could be due to the 
particular population investigated. 

Financial loss can be a problem during quarantine related cessation 
of work and appear to be a risk factor for symptoms of psychological 

Table 1 
Comparison of STAI scores between the quarantined and non-quarantined groups.  

Characteristics STAI-S 
Non QG (Mean ± SD) 

STAI-S 
QG (Mean ± SD) 

F P STAI-T Non-QG (Mean ±
SD) 

STAI-T 
QG (Mean ± SD) 

F P 

Total 40.01 ± 9.9 41.8 ± 11.2 6.305 <0.001 41.3 ± 9.9 41.7 ± 10.9 4.167 0.406 
Age(Y) 
18–25 39.4 ± 9.7 43.1 ± 10.7 0.237 0.030 41.1 ± 9.7 44.3 ± 10.6 0.139 0.061 
26–39 40.5 ± 10.1 43.1 ± 11.8 4.651 <0.001 42.5 ± 10.5 43.2 ± 11.1 3.402 0.091 
40–59 39.1 ± 9.4 40.8 ± 10.8 3.746 0.053 39.7 ± 9.7 40.5 ± 10.6 1.294 0.394 
≥60 37.2 ± 8.4 41.4 ± 10.3 0.387 0.170 36.8 ± 7.9 40.3 ± 10.6 1.302 0.258 
Gender 
Female 40.4 ± 9.9 41.2 ± 10.7 4.533 0.125 41.7 ± 9.9 41.2 ± 10.4 1.779 0.325 
Male 37.9 ± 10.0 44.4 ± 12.7 1.049 <0.001 38.9 ± 9.9 43.7 ± 12.4 2.38 <0.001 
Marital status 
Unmarried 39.4 ± 10.0 44.2 ± 12.6 1.254 0.002 41.0 ± 9.9 44.3 ± 11.8 0.906 0.022 
Married 40.2 ± 9.9 41.5 ± 11.0 4.386 0.011 41.54 ± 9.9 41.4 ± 10.7 3.163 0.864 
Divorced or widowed 35.7 ± 11.1 41.3 ± 11.0 0.008 0.072 36.2 ± 11.1 41.4 ± 10.7 0.009 0.083 
Income 
Low 40.8 ± 10.1 42.7 ± 10.0 5.808 0.004 43.3 ± 11.9 43.1 ± 11.1 3.271 0.598 
Middle 40.0 ± 9.5 41.0 ± 9.2 3.59 0.107 41.4 ± 10.8 41.4 ± 10.6 2.994 0.581 
High 38.8 ± 10.0 39.7 ± 10.1 0.129 0.080 40.5 ± 10.9 40.2 ± 10.9 0.266 0.658 
Education 
High school or below 41.9 ± 9.9 43.1 ± 10.7 1.086 0.212 43.7 ± 10.0 43.7 ± 10.4 0.063 0.982 
College or Bachelor 39.7 ± 9.8 41.6 ± 11.4 6.647 0.003 40.8 ± 9.8 41.3 ± 10.9 4.451 0.427 
Master or Doctor 37.6 ± 9.8 40.7 ± 10.6 0.015 0.036 38.7 ± 9.4 40.4 ± 10.9 0.604 0.259 
Occupation 
Employees of institutions or 

government 
39.0 ± 9.5 41.2 ± 11.2 6.560 0.002 40.0 ± 9.7 40.9 ± 10.8 3.165 0.211 

Other employees or retired or students 40.7 ± 10.1 42.8 ± 11.1 0.997 0.003 42.2 ± 10.0 43.0 ± 10.8 1.388 0.231 
Health status 
Very healthy 37.9 ± 10.1 39.8 ± 11.0 0.580 0.037 39.3 ± 9.9 39.9 ± 11.1 1.571 0.470 
Relatively good 40.4 ± 9.4 40.9 ± 10.3 2.052 0.516 41.6 ± 9.7 40.7 ± 9.9 0.058 0.180 
Moderate or bad 43.6 ± 9.9 46.2 ± 12.6 6.463 0.031 45.1 ± 9.4 45.9 ± 11.8 7.029 0.479 

Notes. STAI-S, State-Trait Anxiety Inventory-State; STAI-T, State-Trait Anxiety Inventory-Trait; QG, quarantined group; Non-QG, non-quarantined group; Y, year. P 
values < 0.05 are in bold typeface. 
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disorders like anxiety several months after quarantine (Samantha et al., 
2020). As shown in Fig. 3B, income reduction was the biggest source of 
stress for both groups. The significantly increased rate of severe state 
anxiety in the employees of non-government in the QG may also be due 
to change of financial problems. However, in STAI-T, we found no sig
nificant differences in characteristic anxiety between the QG and non- 

QG subgroups across different marital status, education, income, occu
pational and health subgroups, considering that STAI-T reflects ordinary 
emotional experience. We suggested that efforts to increase the eco
nomic income of the isolated population, or to provide financial 
compensation, can help to alleviate their anxiety. 

Many studies have analyzed the multiple risk factors for anxiety 

Table 2 
Comparison of rates of severe anxiety between the quarantined and non-quarantined groups.  

Characteristics Rate in Non- 
QG (STAI-S, 
%) 

Rate in QG 
(STAI-S, %) 

χ2 P OR(95%CI) Rate in Non- 
QG (STAI-T, 
%) 

Rate in QG 
(STAI-T,%) 

χ2 P OR(95%CI) 

Total 5.5(48/869) 11.6(112/ 
968) 

21.119 <0.001 0.446 
(0.314–0.634) 

6.7(59/869) 8.3(80/968) 1.425 0.233 0.809 
(0.570–1.147) 

Sum 8.7(160/1837) † 7.6(139/1837) †
Age(Y) 
18–25 5.6(5/89) 10.5(6/57)  0.273 0.506 

(0.147–1.743) 
7.9(7/89) 12.3(7/57)  0.377 0.610 

(0.202–1.841) 
26–39 5.7(32/561) 10.3(58/ 

361)  
<0.001 0.316, 

(0.201–0.498) 
7.3(41/561) 11.9(43/ 

361)  
0.018 0.583 

(0.372–0.914) 
40–59 5.4(11/204) 8.5(44/516)  0.154 0.611 

(0.309–1.209) 
5.4(11/204) 5.4(28/516)  0.264 1.545 

(0.717–3.332) 
≥60 0(0/15) 11.8(4/34)  0.412 NA 0(0/15) 5.9(2/34)  0.860 NA 
Gender 
Female 5.9(43/734) 10.2(79/ 

778)  
<0.001 0.472 

(0.320–0.695) 
7.1(52/734) 6.6(51/778)  0.683 1.087 

(0.728–1.622) 
Male 3.7(5/135) 17.4(33/ 

190)  
<0.001 0.183 

(0.069–0.482) 
5.2(7/135) 15.3(29/ 

190)  
0.004 0.304 

(0.129–0.716) 
Marital status 
Unmarried 4.3(5/115) 17.4(19/ 

109)  
0.002 0.215 

(0.077–0.599) 
8.6(10/115) 13.8(15/ 

109)  
0.229 0.597 

(0.256–1.392) 
Married 5.6(41/738) 10.6(83/ 

785)  
<0.001 0.498 

(0.337–0.734) 
6.5(48/738) 7.4(58/785)  0.498 0.872 

(0.587–1.296) 
Divorced or widowed 12.5(2/16) 13.5(10/74)  1.000 0.914 

(0.180–4.641) 
6.3(1/16) 9.5(7/74)  1.000 0.638 

(0.073–5.582) 
Income 
Low 6.3(23/363) 14.8(49/ 

322)  
<0.001 0.377 

(0.224–0.634) 
8.0(29/363) 9.3(30/322)  0.536 0.845 

(0.495–1.442) 
Middle 5.4(13/241) 9.9(43/434)  0.042 0.518 

(0.273–0.985) 
4.6(11/241) 5.1(22/434)  0.125 0.581 

(0.288–1.172) 
High 4.5(12/264) 9.4(20/212)  0.034 0.457 

(0.218–0.958) 
7.2(19/264) 8(17/212)  0.736 0.890 

(0.450–1.757) 
Education 
High school or below 6.5(17/262) 12.0(23/ 

192)  
0.018 0.464 

(0.243–0.885) 
9.5(25/262) 12.0(23/ 

192)  
0.264 0.707 

(0.384–1.302) 
College or Bachelor 5.9(27/455) 4.4(31/711)  0.001 0.477 

(0.304–0.750) 
18.2(83/455) 7.5(53/711)  0.680 0.908 

(0.573–1.437) 
Master or Doctor 2.6(4/152) 0(0/65)  0.442 NA 3.3(5/152) 0(0/65)  0.324 NA 
Occupation 
Employees of 

institutions or 
government 

4.2(15/354) 3.5(21/599)  0.567 1.218 
(0.619–2.394) 

18(64/354) 7.2(43/599)  0.458 0.815 
(0.476–1.398) 

Other employees or 
retired or students 

6.4(33/515) 10.3(38/ 
369)  

0.001 0.458 
(0.288–0.729) 

9.3(48/515) 10.0(37/ 
369)  

0.163 0.715 
(0.445–1.148) 

Health status 
Very healthy 0.6(2/327) 1.4(3/211)  0.386 0.429, 

(0.071–2.587) 
1.2(4/327) 1.9(4/211)  0.718 0.644 

(0.159–2.603) 
Relatively good 2/398 7/541    4/398 11/541    
Moderate or bad 144 216    144 216    

Notes. STAI-S, State-Trait Anxiety Inventory-State; STAI-T, State-Trait Anxiety Inventory-Trait; QG, quarantined group; Non-QG, non-quarantined group; Y, year; NA, 
not applicable; CI, confidence interval; OR, odds ratio. P values < 0.05 are in bold typeface. † Sum of the two groups. 

Table 3 
Comparison of rates of severe anxiety evaluated by STAI-S between females and males.   

SATI-S F P SATI-S X2 OR(95%CI) P 

Non-QG  1.196 0.008     
Female 40.4 ± 9.9   5.9(43/734) 1.014 1.618(0.629–4.162) 0.314 
Male 37.9 ± 10.0   3.7(5/135)    
QG  1.913 <0.001  7.768 0.538(0.346–0.836) 0.005 
Female 41.2 ± 10.7   10.2(79/778)    
Male 44.4 ± 12.7   17.4(33/190)    

Notes. STAI-S, State-Trait Anxiety Inventory-State; STAI-T, State-Trait Anxiety Inventory-Trait; QG, quarantined group; Non-QG, non-quarantined group; CI, confi
dence interval; OR, odds ratio. P values < 0.05 are in bold typeface. 
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caused by COVID-19 breakout. Hyland P reported that anxiety or 
depression was associated with younger age, female sex, loss of income 
due to COVID-19, COVID-19 infection and higher perceived risk of 
COVID-19 infection (Hyland et al., 2020). Another study found that was 
no significant association between occupation, income and anxiety 
among population during the outbreak of COVID-19 in Kurdistan Region 
of Iraq(Blbas et al., 2020). However, there were few studies focusing on 
the factors that may affect anxiety of quarantined people. In our study, 
we found that after the multivariate regression analysis, quarantine was 
still statistically significantly associated with the incidence of severe 
state anxiety. The other risk factors include high trait anxiety level and 
bad health status. So the observed state anxiety effects are resulting not 
only from trait differences. Bad health status was a very strong risk 
factor for state anxiety. It is known that people who are in poor health 
tend to be more concerned about their health and have higher levels of 
anxiety. A lack of well-being contributes significantly to the high score 
on the STAI (Kvaal K et al., 2001). 

Although pandemic diseases were found to be associated with high- 
level anxiety in many studies, the mechanism underlying certain pro
cesses is still unclear. Psychological distance may serve as a mediator to 
explain the relationship between pandemic severity and social anxiety in 
pandemic regions base on a Stimulus-Organism-Response model (Lei Z 
et al., 2020). This is in line with the construal level theory. If participants 
of Non-QG perceived the COVID-19 at a remote distance, they tend to 
construe the virus at a high level with less emotional responses, thus 
exhibiting lower levels of anxiety (Blbas et al., 2020). Behaviors like 
sleep became significantly poorer in the QG, consistent with Casa
grande’s study (Casagrande et al., 2020). 

To help people at high risk of anxiety to relax, we psychological 
expert should give proper and timely guidance. Building awareness and 
telling people that what makes stressful is not the stressful event itself 
but how we perceive it. To cultivate positive emotions, adjust lifestyle, 
like through exercise and meditation, will help the quarantined people 
better perceive their thoughts and emotions, connect with their bodies, 
and release anxiety. 

Through the analysis of different psychological states, we found that 
after being isolated not only uneasy emotions, but hope and subjective 
awareness of the rise. According to Schacht-Singh’s theory, emotional 
state is the result of the joint action of cognitive process, physiological 
state and environmental factors. This isolation, with the active response 
of the government, synchronous support of the society and full coop
eration of the residents, is extremely effective for the prevention and 
control of bad emotions. That may explain why the proportions of the 
responses toward COVID-19 pandemic showed similar patterns in the 
grayscale diagram in Table 6. 

On the other hand, there is the positive impact of containment 
measures on the COVID-19 epidemic. A more stringent confinement of 
people in high risk areas seem to have a potential to slow down the 
spread of COVID-19 (Lau H et al., 2020). Lockdown could buffer social 
anxiety caused by COVID-19 (Lei Z et al., 2020). As most QG participants 
experienced isolation for the second time, the basic needs of residents 
were guaranteed, the group effect was fully exerted, and the interven
tion was relatively successful, which alleviated anxiety to some extent. 

Our research has some limitations. First, this study employed a cross- 

Table 4 
Comparison of rates of severe anxiety evaluated by STAI-T between females and males.   

SATI-T F P SATI-T X2 OR(95%CI) P 

Non-QG  0.613 0.002  0.650 1.94(0.619–3.138) 0.420 
Female 41.7 ± 9.9   7.1(52/734)    
Male 38.9 ± 9.9   5.2(7/135)    
QG  5.172 0.013  15.273 0.389(0.239–0.634) <0.001 
Female 41.2 ± 10.4   6.6(51/778)    
Male 43.7 ± 12.4   15.3(29/190)    

Notes. STAI-S, State-Trait Anxiety Inventory-State; STAI-T, State-Trait Anxiety Inventory-Trait; QG, quarantined group; Non-QG, non-quarantined group; CI, confi
dence interval; OR, odds ratio. P values < 0.05 are in bold typeface. 

Table 5 
Adjusted odds ratios of severe anxiety by multivariate analysis (after 
modification).  

Variable aOR of STAI-S 
(95%CI) 

P aOR of STAI-T 
(95%CI) 

P 

Group 
Non-QG 1  1  
QG 3.005 

(1.773–5.093) 
<0.001 1.453 

(0.977–2.161) 
0.065 

Age(Y) 
40–59 1  1  
18–25 0.679 

(0.216–2.136) 
0.508 2.660 

(1.135–6.237) 
0.024 

26–39 1.540 
(0.899–2.640) 

0.116 2.754 
(1.743–4.351) 

<0.001 

≥60 1.624 
(0.459–5.741) 

0.452 0.634 
(0.144–2.788) 

0.547 

Gender 
Female 1  1  
Male 1.271 

(0.698–2.314) 
0.433 2.125 

(1.362–3.315) 
0.001 

Marital status 
Unmarried 1  1  
Married 0.797 

(0.351–1.811) 
0.588 0.631 

(0.345–1.155) 
0.135 

Divorced or 
widowed 

1.229 
(0.369–4.086) 

0.737 0.965 
(0.363–2.561) 

0.943 

Income 
Low 1  1  
Middle 0.629 

(0.372–1.066) 
0.085 0.870 

(0.558–1.356) 
0.539 

High 0.480 
(0.251–0.919) 

0.027 1.267 
(0.768–2.092) 

0.354 

Education 
High school or 

below 
1  1  

College or 
Bachelor 

1.974 
(1.073–3.631) 

0.029 0.718 
(0.450–1.147) 

0.166 

Master or Doctor 0.990 
(0.321–3.049) 

0.986 0.320 
(0.139–0.733) 

0.007 

Occupation 
Employees of 

institutions or 
government 

1  1  

Other employees 
or retired or 
students 

1.295 
(0.776–2.162) 

0.323 1.010 
(0.657–1.553) 

0.965 

Health status 
Very healthy 1  1  
Relatively good 1.589 

(0.869–2.908) 
0.133 1.333 

(0.830–2.143) 
0.234 

Moderate or bad 3.726 
(1.908–7.275) 

<0.001 4.042 
(2.428–6.729) 

<0.001 

STAI-T 
No 1    
Yes 82.752 

(48.636–140.800) 
<0.001   

Notes. STAI-S, State-Trait Anxiety Inventory-State; STAI-T, State-Trait Anxiety 
Inventory-Trait; QG, quarantined group; Non-QG, non-quarantined group; Y, 
year; CI, confidence interval; OR, odds ratio. P values < 0.05 are in bold 
typeface. 
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sectional design. Follow-up data was not included. Although the sample 
size is relatively large, it may have sampling bias due to internet access 
issues. One of them was that most of the variables between the two 
groups were unevenly distributed. Second, although these inventories 
are widely used in previous studies, self-reported measurements may 
run the risk of responses being influenced by participants’ moods and 
also cause could introduce a systematic bias. Third, we did not do the 
survey during the first breakout period, and could not compare the 
differences of mental status and risk factors of anxiety between the two 
periods of quarantine to help counseling psychologists to make adjust
ments. However, since many countries are experiencing the second 
wave of COVID-19 pandemic, we suggested psychologists to conduct 
comparative studies about this issue. Future research should investigate 
whether prolonged quarantine will have long-term impact on mental 
and psychological health (Pera A. 2020). 

Our research may serve as a reminder to other countries that mental 
health issues still need to be addressed after the first and second 

outbreaks are contained. These data help to develop psychological 
intervention plans for different subgroups of the general public during 
and after COVID-19 outbreaks. From a clinical perspective, this means 
that counseling psychologists should pay more attention to vulnerable 
groups, especially those with high levels of state anxiety. Individual 
counseling or group counseling can be used. 

Conclusion 

The COVID-19 confinement could significantly increase anxiety of 
quarantined people. Males were more vulnerable to the quarantine of 
COVID-19 with significantly increased anxiety level than females. 
Health status was a very strong influencing factor on state anxiety. 
Participants with bad health or reduced income should be taken care of. 
The results suggest that attention should be paid to anxiety during a 
second round of quarantine due to COVID-19 and are of help in planning 
psychological interventions. 

Fig. 3. STAI components and respond to questions about COVID-19 pandemic. QG, quarantined group; Non-QG, non-quarantined group; STAI-S, State-Trait Anxiety 
Inventory-State; STAI-T, State-Trait Anxiety Inventory-Trait. *P < 0.05. A) The bar numbers were the average STAI scores. B) The bar numbers were the number of 
people who chose this option. 
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