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Abstract 

Background Home-quarantine is one of the most common measures implemented to prevent or minimize the 
transmission of COVID-19 among communities. This study assessed stress levels of the home-quarantined residents 
in Shanghai during a massive wave of COVID-19 epidemic this year, explored the stress sources perceived by the 
respondents, and analyzed the association between each of the sociodemographic factors and the stress level.

Methods This online survey was launched during April 23 - 30, 2022, the early stage of a massive wave of COVID-19 
in Shanghai, China. Participants were quarantined-residents negative for COVID-19. They were asked to list some situ-
ations that were their major concerns and perceived stressful, in addition to sociodemographic and COVID-19 related 
information. Moreover, they were asked to complete the Perceived Stress Scale-14 (PSS-14) for the assessment of 
stress level.

Results A total of 488 valid questionnaires were collected from 192 male and 296 female respondents. Overall, 
207 persons (42.42%) presented high stress level (PSS-14 score ≥43). The top three concerns perceived stressful by 
respondents are “not allowed to go outdoors”, “uncertain duration of the epidemic”, and “lack of food supply”. Fewer 
than 50% of the respondents perceived the other situations stressful. Higher proportions of young adults (≤ 29 years 
old), males, unemployed, singles, and those with low income (≤ 1999 yuan/month) perceived high stress compared 
to their counterparts, none of COVID-19 related factors is associated with the stress level, including location of resi-
dence, result of nucleic acid test, knowledge about COVID-19, whether vaccinated, and quarantine duration.

Conclusion Home-quarantine applied to people negative for COVID-19 led to a lot of major concerns that may 
be perceived stressful, whereas the virus-related factors did not show significant impact on mental health of the 
respondents.
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Background
COVID-19 is a contagious disease  caused by a Coro-
navirus identified in December 2019. The first known 
cases identified in Wuhan , China, showed severe acute 
respiratory syndrome thus named as SARS-CoV-2 [1]. 
The disease quickly spread worldwide and resulted in 
the COVID-19 pandemic.  On January 30, 2020, WHO 
declared that the COVID-19 pandemic constituted a 
public health emergency of international concern [2, 3]. 
As of 20 April, 2022, there had been 50.4 million con-
firmed cases of COVID-19, including 6.2 million deaths 
directly attributable to COVID-19 [4].

During the last nearly three years, COVID-19 has 
been buffeting almost all the nations on the planet, and 
numerous variants of the virus have been reported, each 
with different characteristics. For example, Delta variant 
was characterized with increased transmissibility, severe 
disease course, and reduced effectiveness of treatments 
[5]. Omicron variant is a new heavily mutated COVID-
19 variant with enhanced transmissibility and partial 
resistance to immunity induced by COVID-19 vaccines 
[6]. However, infections with the Omicron variant were 
reported to have milder severity in South Africa [7] and 
elsewhere [8, 9].

China has long held a “zero COVID” policy which 
advocates for large scale viral nucleic  acid and antigen 
screening, quarantine of infected cases and close contacts 
in shelter hospitals and hotels, respectively, and lock-
down of districts with severe outbreak [10]. This policy 
had been effective in preventing COVID-19 from over-
whelming the hospital system until March 2022, when 
a massive wave of COVID-19 infected people in cities 
ranging from Shenzhen to Qingdao and Shanghai. Of 
these COVID-19 epidemics, the most severe one is that 
happened in Shanghai as evidenced by the most infected 
people and the longest duration of the epidemic. As of 
May 4, 2022, 593 336 cases had been identified, including 
538 450 asymptomatic carriers. 503 people had died with 
or from COVID-19, according to the Shanghai Munici-
pal Health Commission. The virus strain was identified as 
Omicron BA.2 and BA.2.2 variants [10].

On March 28, Shanghai municipal government started 
to implement the so-called “static administration” 
in some districts of the city, including Pudong, Puxi, 
Punan and adjacent areas in accordance with the “zero-
COVID-19” policy. In addition to large-scale viral nucleic 
acid and antigen screening, quarantine of infected cases 
and close contacts in shelter hospitals and hotels, this 
policy requires 1) all public officials to work at home, 
except for the personnel involving in the epidemic pre-
vention work; 2) except for the key enterprises desig-
nated by the city and the public service enterprises that 
protect people’s livelihood, all shopping malls, hotels, 

restaurants and entertainment establishments and other 
business premises must be suspended; 3) no public buses, 
taxis and online ride-hailing services are allowed to run; 
4) residents are not allowed to go outdoors and gather. 
Although these restrictions are effective in minimiz-
ing epidemic of COVID-19, they may have more exten-
sive impact on the mental health of people, in addition 
to restricting people’s daily life and damaging economic 
system.

This study assessed stress levels of the home-quaran-
tined residents in some districts of Shanghai during the 
early stage of a massive wave of COVID-19 epidemic 
which started in early March and decayed in June 2022. 
We explored the stress sources perceived by the home-
quarantined people, analyzed the association between 
each of the sociodemographic factors and stress level 
perceived by the respondents, and found out risk factors 
that increased stress level in the respondents.

Materials and methods
Participants
This cross-sectional survey was carried out online by 
using an online questionnaire through the Wenjuanxing 
platform (Survey Star Platform, Changsha Ranxing Sci-
ence and Technology, Shanghai, China) between April 23 
and 30, 2022, the early stage of COVID-19 epidemic in 
Shanghai. A qualified participant must be ≥ 13 years old 
and was living in the forementioned districts of Shang-
hai as a resident rather than a traveler. Participants were 
asked to provide sociodemographic information includ-
ing gender, age, education level, marital status, occupa-
tion, employment status, location of residence, plus the 
information directly related to COVID-19 epidemic such 
as nucleic acid test results, vaccinated or not, knowledge 
about COVID-19, and duration of home-quarantine (see 
Table  1). All the information provided by participants 
was kept confidential and would not be used for any 
other purpose as stated in the study protocol, which was 
reviewed and approved by the Institutional Review Board 
of the Affiliated Kangning Hospital of Wenzhou Medical 
University, China.

Stress sources and assessment
In addition to providing sociodemographic informa-
tion and those directly related to COVID-19 epidemic as 
mentioned before, respondents were asked to list some 
situations that were their major concerns and perceived 
stressful during the home-quarantine duration. Moreo-
ver, participants were asked to complete the Perceived 
Stress Scale-14 (PSS-14), which is a widely used psycho-
logical instrument for measuring the perception of stress. 
The original PSS-14 was compiled by Dr. Cohen and con-
sisted of 14 items and 2 dimensions [11]. PSS-14 was first 
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applied to Chinese population in 2003 [12]. The Chinese 
version of PSS-14 scale adopted a 5-point scoring system 
(1 = never, 2 = almost never, 3 = sometimes, 4 = often, 5 
= always). Of the 14 items, 8 items are scored in reverse. 
PSS score is obtained by adding the 14 items together, 
the higher the score the greater the perceived stress. The 
severity of the symptoms was divided into four grades: 
lower (14-28 scores) , moderate (29-42 scores) , higher 
(43-56 scores) and very high (57-70 scores) . The reliabil-
ity and validity of this scale have been proved to be good, 
with a coefficient of 0.78 [12].

Sampling method
A snowball sampling method was used in our study. The 
snowball sampling is a non-probability sampling method 
where new units are recruited by other units to form part 
of the sample. In our survey, a participant was asked to 
forward the same survey to his/her own WeChat circle 
of friends or other public platforms to expand the sample 
size after provided sociodemographic information and 
completed the questionnaire about stress sources. Each 
IP address could only be used once to avoid repeated 
question answering. The study was terminated two weeks 
after the increase in the number of filled questionnaires 
ceased.

We were aware of the endogeneity issue caused by a 
snowball sampling strategy. Therefore, we try to mini-
mize such endogeneity and selection bias through 
orthogonal design of the questionnaire

Ethical approval
The study protocol was reviewed and approved by Ethics 
Committee of the Affiliated Kangning Hospital of Wen-
zhou Medical University (YSSL2022008). The research 
was conducted in line with the Declaration of Helsinki 
and Good Clinical Practice. The aim and scope of the 
research were explained at the beginning of the survey 
in the questionnaire. A sentence on voluntary informed 
consent was added at the beginning of the questionnaire 
and participants that did not give voluntary informed 
consent were not allowed to continue the survey.

Data analysis
Data were analyzed with IBM-SPSS Version 26.0 for 
window. Descriptive analysis was conducted to describe 
participants’ sociodemographic characteristics and situa-
tions causing stress (sources of stress). Normality of data 
was tested by the Kolmogorov-Smirnor test. Chi-square 
analysis was carried out to compare categorical data. 
Multivariate logistic regression analysis was performed 
to explore potential risk factors for perceived stress. Vari-
ables were included in the multivariate logistic regres-
sion analysis when they were statistically significant in 

Table 1 Descriptive characteristics of the participants (N = 488)

Characteristics n %

Gender
 Male 192 39.34

 Female 296 60.66

Age
 ≤29 221 45.29

 30-49 187 38.32

 ≥50 80 16.39

Employment status
 Unemployment 184 37.71

 Employment 263 53.89

 Retired 41 8.40

Education level
 High school or below 83 17.01

 Undergraduate 211 43.24

 Postgraduate 194 39.75

Occupation
 Engineer or technique 52 10.66

 Business or IT 98 20.08

 Medicine or education 209 42.83

 Administer 26 5.33

 Agriculture or forestry 103 21.10

Income/month (RMB)
 ≤1,999 157 32.17

 2,000-4,999 84 17.21

 5,000-9,999 103 21.11

 ≥10,000 144 29.51

Marital status
 Married 244 50.00

 Single 244 50.00

Location of residence
 High risk area 243 49.80

 Medium risk area 142 29.10

 Low risk area 103 21.11

Nucleic acid test
 Positive 14 2.87

 Negative 474 97.13

Knowledge about COVID-19
 No or little 274 56.14

 Some 172 35.25

 Very knowledgeable 42 8.61

Vaccinated
 Yes 459 95.43

 Not yet 29 4.57

Quarantined for (days)
 ≤9 20 4.10

 10-19 49 10.04

 20-29 201 41.19

 ≥30 218 44.67
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Chi-square analysis. Adjusted odds ratio (OR) values and 
95% confidence intervals (CI) were calculated using the 
multivariate logistic regression model. Statistical signifi-
cance was set at α = 0.05, and all tests were two-tailed.

Results
Sociodemographic characteristics of participants
As shown in Table 1, a total of 488 participants partici-
pated in this online survey. The sociodemographic data 
of all the participants were categorized in terms of gen-
der, age, employment status, education level, occupation, 
income, marital status, and location of residence. Moreo-
ver, the information related to COVID-19 epidemic was 
also included, including results of nucleic acid test, vacci-
nated or not, knowledge about COVID-19, and duration 
of home-quarantine. Some characteristics of the survey 
participants deserve to be highlighted: most (60.66%) of 
the participants were females; a considerable proportion 
(37.71%) of the participants were unemployed; major-
ity (83%) of the participants were at a higher education 
level (undergraduate or postgraduate); a relatively high 
proportion (42.83%) of the participants were employed 
in medicine or education fields; a considerable propor-
tion (29.51%) of the participants reported their income in 
the highest level ( ≥ 10,000 yuan/month); a vast major-
ity (97.13%) of the participants were COVID-19 negative; 
only a small proportion (8.61%) of the participants were 
very knowledgeable about COVID-19; a vast majority 
(95.43%) of the participants had been vaccinated; a vast 
majority (95.90%) of the participants had been quaran-
tined for ≥ 10 days.

The stress sources perceived by home-quarantined 
residents
A total of 12 situations were considered major concerns 
and perceived stressful by the respondents. These situ-
ations were ranked from high to low based on the fre-
quency they were mentioned by the respondents. As 
shown in Table 2, the top three concerns are “not allowed 
to go outdoors”, “uncertain duration of the epidemic”, and 
“lack of food supply”, each of these concerns was per-
ceived stressful by more than 50% of the respondents. 
Fewer than 50% of the respondents perceived the other 
situations stressful, including “unsatisfied anti-pandemic 
measures” and “health of oneself and family members”.

The overall stress level and impact of sociodemographic 
factors
Of the 488 survey respondents, 207 persons (42.42%) 
were categorized into high stress level (PSS-14 score ≥ 
43). Next, we analyzed the impact of each sociodemo-
graphic factor on the perceived stress of the respondents 
based on the proportion of people with high stress level. 

As shown in Table 3, some of them had significant impact 
on stress level, including age, employment status, gen-
der, income (yuan/month), and marital status, whereas 
the others showed no significant impact, including loca-
tion of residence, result of nucleic acid test, knowledge 
about COVID-19, whether vaccinated, and quarantine 
duration. Specifically, a highest proportion (52.49%) of 
the respondents in ≤ 29 years old group presented a high 
stress level (PSS-14 score ≥ 43) as compared to the other 
age groups. More male respondents (50.52%) showed 
a high stress level compared to female respondents 
(37.16%). More unemployed people (56.52%) reported a 
high stress level compared to the other groups. A higher 
proportion (49.18%) of singles perceived high stress com-
pared to married people (35.65%). A highest proportion 
(54.78%) of people in the low income ( ≤ 1999 yuan/
month) group showed high stress levels compared to the 
other groups.

Risk factors for the perceived stress in the participants
The next goal of this study was to find out risk factors 
that increased stress level of the respondents who were 
quarantined at home during the early stage of COVID-
19 epidemic. As shown in Table 4, males were more sus-
ceptible to COVID-19 and perceived high levels of stress 
relative to females (OR = 1.667, 95% CI = 1.140 – 2.437, 
P = 0.008). Unemployment is another risk factor of high 
stress as unemployed persons showed a higher OR of 
2.822 (95% CI =1.346 – 5.917, P = 0.006) than the other 
groups. No other factors significantly increased the risk 
of stress perceived by the respondents. Although married 
people, people in early adulthood or in the income level 
of 5,000 – 9,999 yuan per month showed high values of 
OR relative to the other groups in their corresponding 

Table 2 The stress sources perceived by home-quarantined 
residents (N = 488)

Sources of perceived stress n %

Not allowed to go outdoors 269 55.12

Uncertain duration of the pandemic 264 54.10

Lack of food supply 253 51.84

Lack of daily necessities 223 45.70

Unsatisfied anti-pandemic measures 221 45.29

Lack of physical activity 210 43.03

Health of oneself and family members 161 32.99

Job loss of oneself or family members 156 31.97

Income decrease 143 29.30

Traffic lockdown 121 24.80

Schooling for children 89 18.24

Unable to pay the loan 74 15.16



Page 5 of 9Zhou et al. BMC Public Health          (2023) 23:780  

Table 3 Impact of sociodemographic factors on perceived stress ( N = 488)

Sociodemographic factors Subsamples N1 High stress (≥43 scores)

 N2 % (N2/N1) Χ2 P

Employment status 24.47 <0.01

 Unemployment 184 104 56.52

 Employment 263 91 34.60

 Retired 41 12 29.27

Age (years) 17.77 <0.01

 ≤29 221 116 52.49

 30-49 187 65 34.76

 ≥50 80 25 31.25

Gender 8.51 <0.01

 Male 192 97 50.52

 Female 296 110 37.16

Marital status 9.13 <0.01

 Married 244 87 35.65

 Single 244 120 49.18

Income per month (RMB) 16.08 <0.01

 ≤1999 157 86 54.78

 2000-4999 84 33 39.29

 5000-9999 103 41 39.81

 ≥10000 144 47 32.64

Education level 1.07 >0.05

 High school or below 83 31 37.35

 Undergraduate 211 91 43.13

 Postgraduate 194 85 43.81

Occupation 8.56 >0.05

 Engineer or technique 52 24 46.15

 Business or IT 98 43 43.88

 Medicine or education 209 99 47.37

 Administer 26 9 34.62

 Agriculture or forestry 103 32 31.07

Location of residence 1.96 >0.05

 High risk area 243 97 39.92

 Medium risk area 142 67 47.18

 Low risk area 103 43 41.75

Nucleic acid test 0.001 >0.05

 Positive 14 6 42.86

 Negative 474 201 42.41

COVID-19 knowledge 2.39 >0.05

 No or little 274 110 40.15

 Some 172 75 43.60

 Very knowledgeable 42 22 52.38

Vaccinated 0.25 >0.05

 Yes 459 196 42.70

 Not yet 29 11 37.93

Quarantine (days) 7.19 >0.05

 ≤9 20 12 0.60

 10-19 49 27 55.10

 20-29 201 77 38.31

 ≥30 218 91 41.70
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categories, the differences did not reach the pre-set sig-
nificant level (P < 0.05).

Discussion
Home-quarantine is one of the most common measures 
applied to infected people with slight or without symp-
toms of SARS-CoV-2 to prevent or minimize the trans-
mission of COVID-19 among communities [13–17]. 
However, the implementation of this measure is different 
in China, where all residents negative for COVID-19 in 
a medium or high risk area are required to stay at home 
while infected people must be hospitalized in the pres-
ence of clinical symptoms or collectively quarantined at 
a hotel or shelter hospital in the condition of no/slight 
symptoms before the end of 2022 [17, 18]. The home-
quarantine implemented in the former case aims to 
minimize the transmission of COVID-19 from infected 
people to non-immune people, whereas the home-quar-
antine in the latter case intends to prevent non-infected 
people from contacting infected persons. This difference 
must lead to different consequences.

Obviously, China’s home-quarantine measure is more 
effective on minimizing or stopping the fast spread of 
COVID-19. Nevertheless, it more extensively impacts 
people’s mental health while restricting people’s daily 
life and damaging their family economic condition [17, 
18]. Indeed, an online survey of more than 50,000 par-
ticipants reported an incidence of 27.9% for depression, 
31.6% for anxiety, nearly 30% for insomnia, and 24.4% 

for acute stress symptoms associated with COVID-19 
in China [19]. In addition to infected persons and their 
families, frontline staff (medical staff and volunteers) 
and their families, close contacts of the infected persons, 
quarantined persons and those unemployed due to the 
epidemic are all vulnerable to mental and psychological 
problems related to the epidemic.

This online survey of a relatively small sample focused 
on impact of home-quarantine on mental health of resi-
dents lived in Shanghai during the early stage (from 
March to April 2022) of a new wave of COVID-19 pan-
demic. Overall, 42.42% of the survey respondents were 
at a high stress level. This proportion is considerably 
high relative to the data reported in previous studies. 
For example, a meta-analysis including 5 studies con-
ducted before May 2020 with a total of 9074 participants 
showed an average of 29.6% heightened stress symptoms 
[20]. Similarly, an empirical research conducted from 
late April to mid-May 2020 showed 25% of moderate to 
extremely severe levels of stress [21]. The high level of 
perceived stress in survey respondents of this study may 
be related to the severity of the epidemic, residents’ sense 
of fear and panic caused by COVID-19, and the strict 
control measures implemented by the government, such 
as restricting the flow of people, long home-quarantine, 
etc. Moreover, this high level of perceived stress does not 
necessarily mean that Chinese people are more vulner-
able to COVID-19-related problems. This interpretation 
is in line with a recent study reporting that most resi-
dents showed normal levels of depression (71.3%), anxi-
ety (67%), and stress (71%). About one-tenth reported 
mild levels of depression (11.6%), anxiety (8.4%), and 
stress (9.3%). The data of this report were collected over a 
period of 6 days, between 28 February 2020 and 5 March 
2020, at the midpoint of the first wave of the COVID-19 
outbreak in Hong Kong where most of residents are Chi-
nese [22]. Therefore, we tend to claim that the restric-
tions applied to home-quarantined people during the 
epidemic of COVID-19 are important factors contribut-
ing to the high proportion of respondents with high level 
of stress in this study. They were not infected by COVID-
19 thus were free from the direct effect of the infection.

In support of the above claim, most of the 12 situa-
tions considered by the respondents as stress sources 
are consequences of home-quarantine, while a few of 
them are indirectly related to COVID-19, including 
“uncertain duration of the epidemic”, “unsatisfied anti-
pandemic measures”, and “health of oneself and fam-
ily members.” The first six that were perceived stressful 
by relatively high proportion of respondents are “not 
allowed to go outdoors, 55.12%”, “uncertain duration of 
the epidemic, 54.10%”, “lack of food supply, 51.84%”, “lack 
of daily necessities, 45.70%”, unsatisfied anti-pandemic 

Table 4 Protective or risk factors impacting the perceived stress

Variables β Wald χ2 P OR 95% CI

Gender
 Male 0.511 6.96 0.008 1.667 1.140-2.437

 Female 0 1

Age
 ≤ 29 0.657 1.746 0.186 1.929 0.728-5.113

 30~49 0.243 0.436 0.509 1.275 0.620-2.619

 ≥ 50 0 1

Work status
 Unemployment 1.038 7.544 0.006 2.822 1.346-5.917

 Employment 0.140 0.143 0.706 1.150 0.556-2.380

 Retired 0 1

Income /month (Yuan)
 ≤1999 -0.02 0.002 0.967 0.98 0.378-2.541

 2000~4999 0.054 0.016 0.899 1.056 0.456-2.443

 5000~9999 0.486 2.24 0.135 1.626 0.860-3.074

 ≥10000 0 1

Marital status
 Married 0.467 1.546 0.214 1.595 0.764-3.328

 Single 0 1
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measures, 45.29%”, and “lack of physical activity, 43.03%”. 
Moreover, only a small part of the 12 sociodemographic 
factors showed significant impact on perceived stress of 
the respondents, including age, gender, marital status, 
employment status, and income, whereas the other fac-
tors had no effect, including education level, occupation, 
location of residence (low, medium, or high risk area), 
result of nucleic acid test, knowledge about COVID-19, 
vaccinated or not, and quarantine duration. Moreover, 
in our survey, the proportion of high stress of residents 
in different risk areas may be different, but the difference 
among them is not significant (χ2 = 1.96 P > 0.05). These 
results are different from our previous study, in which 
a higher proportion of people in high risk area showed 
severe anxiety (BAI score ≥ 30) compared to those in low 
risk area (9.49% vs 3.21%), and a much higher propor-
tion of people at quarantine were categorized into severe 
anxiety compared to those not quarantined (66.67% vs 
4.54%) [23].

The fact that COVID-19 related factors significantly 
increased anxiety level of the respondents in our previ-
ous study, whereas they showed no effect on stress level 
perceived by the participants in the present study is not 
surprising for the following evidence. The previous sur-
vey was done in February 2020, when the first wave of 
COVID-19 epidemic occurred, whereas the present 
study was conducted more than two years later. The first 
outbreak of COVID-19 did shock people even medi-
cal staff as the high fatality and pathogenicity of it. Over 
the past two and half years, however, advances in bio-
logical research, vaccination, preventive measures, and 
clinical treatment of COVID-19 never stopped, while the 
virus has kept mutating since the first identification of it 
in humans [10, 24, 25]. Although the new strains of the 
virus may be more transmissible, they are not necessarily 
more pathogenic as mentioned before. All these advances 
and changes would ameliorate the anxiety, stress, and 
panic of the public during the COVID-19 pandemic. But 
strict home-quarantine applied to people negative for 
COVID-19 would lead to a lot of mental health problems, 
including high levels of stress and anxiety.

Further support to the above conclusion, none of 
COVID-19 related factors is associated the stress level 
perceived by the respondents in this study, including 
location of residence (low, medium, or high risk area), 
nucleic acid test result, whether vaccinated, and quaran-
tine duration. And very knowledgeable in COVID-19 and 
high education level showed no protective effect on the 
respondents in terms of stress level, whereas these are 
protective factors as shown in previous study [23]. How-
ever, males are more vulnerable (OR = 1.667, 95% CI = 
1.14 - 2.44, p = 0.008) to home-quarantine than females, 
the unemployed were at higher risk of elevated stress (OR 

= 2.822, 95% CI = 1.35 – 5.92, p = 0.006) than those with 
work or retirement. Again, these results confirmed that 
the high level of stress perceived by the respondents in 
this study is more likely to be related to the long restric-
tions imposed to the home-quarantined people under the 
COVID-19.

In early December, 2022, soon after the submission of 
this manuscript, the China government put an end to the 
so-called “zero COVID” policy and abolished almost all 
restrictions that had been implemented before. A violent 
storm of COVID infection occurred across the whole 
country during a month and a half immediately follow-
ing the revocation of the restrictions, then the epidemic 
almost stopped completely. Now people’s daily life is 
almost completely normal despite sporadic cases of 
COVID-19 infection which attract no attention anymore. 
These changes are in line with the conclusion from this 
study that home-quarantine applied to people negative 
for COVID-19 led to a lot of major concerns that may be 
perceived stressful.

Limitations
We are aware of the limitations of this study. First, as the 
limited resources available and time-sensitivity of the 
COVID-19 epidemic, we used the snowball sampling 
strategy. This sampling method have a potential sampling 
bias and margin of error . This means a researcher might 
only be able to reach out to a small group of people and 
may not be able to complete the study with conclusive 
results. Second, although we corrected several covariates, 
some potential confounding effects cannot be excluded. 
The actual impact of independent variables used by the 
survey can be underestimated or overestimated. In addi-
tion, decisions based on inferences from the survey could 
be sub-optimal. This strategy was not based on a random 
selection of the sample, and the study population did 
not represent the actual pattern of the general popula-
tion. Third, sample size was relatively small, thus did not 
allow further analysis on the data from some subgroups. 
Fourth, because the study is cross-sectional, it is unable 
to draw inferences regarding the cause-and-effect link-
ages between the variables.

Conclusion
In conclusion, home-quarantine applied to people nega-
tive for COVID-19 led to a lot of major concerns that 
may be perceived stressful. In contrast, the virus-related 
factors did not show significant impact on mental health 
of the respondents. Therefore, it is time to reconsider the 
necessity of home-quarantine for COVID-19 negative 
populations, while continuing the measure for infected 
persons with no/mild symptoms.



Page 8 of 9Zhou et al. BMC Public Health          (2023) 23:780 

Acknowledgments
The authors thank the participants for their support to this study.

Authors’ contributions
Yiwei Zhou and Zumu Zhou designed the study. Siwei Chen disseminated the 
questionnaire. Zhihui Chen and Wancang Li analyzed the data. Yiwei Zhou and 
Zumu Zhou wrote a draft of the manuscript. Haiyun Xu interpreted the data 
and revised the manuscript. All authors read the manuscript and approved for 
the submission of it to BMC Public Health.

Funding
This work was financially supported by 2022 Ministry of Education of China 
Humanities and Social Science Youth Foundation Project(22YJC790189) and 
Shanghai University Young Teachers Cultivation and Support Project.

Availability of data and materials
The datasets used and analyzed in this study are available from the corre-
sponding author on reasonable request. Because of the sensitive nature of the 
data collected on the mental health of home-quarantined residents amongst 
which individuals are potentially identifiable, we cannot provide open access 
to our data.

Declarations

Ethics approval and consent to participate
The current study was approved by the Ethics Committee of The Affili-
ated Kangning Hospital of Wenzhou Medical University, Wenzhou, China 
(YSSL2022008). All participants included in the study provided informed 
consent. The research was conducted in line with the Declaration of Helsinki 
and Good Clinical Practice. The aim and scope of the research were explained 
at the beginning of the survey in the questionnaire. A sentence on voluntary 
informed consent was added at the beginning of the questionnaire and 
participants that did not give voluntary informed consent were not allowed to 
continue the survey.

Consent for publication
Not Applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Business School, University of Shanghai for Science and Technology, Shang-
hai, China. 2 Department of Infection Control, Wenzhou People’s Hospital, 
Wenzhou, China. 3 Department of Health Assessment, Wenzhou Center 
for Disease Control and Prevention, Wenzhou, China. 4 School of Mental Health, 
Wenzhou Medical University, Wenzhou, China. 5 The Affiliated Kangning Hospi-
tal of Wenzhou Medical University Zhejiang Provincial Clinical Research Center 
for Mental Disorders, Wenzhou, China. 

Received: 8 November 2022   Accepted: 18 April 2023

References
 1. Huang Y, Zhao N. Generalized anxiety disorder, depressive symptoms 

and sleep quality during COVID-19 outbreak in China: a web-based 
cross-sectional survey. Psychiatry Res. 2020;288:112954. https:// doi. org/ 
10. 1016/j. psych res. 2020. 112954.

 2. WHO. COVID-19 threat perception: public health emergency of interna-
tional concern versus pandemic. Wkly Epidemiol Rec. 2021;96(special 
issue):20–4. https:// apps. who. int/ iris/ handle/ 10665/ 345531.

 3. Zhou ZM, Zhou HZ, Lin XD, Su ZC, Zhao LS, Chen X. Outbreak of COVID-
19 in a family, Wenzhou, China. Epidemiol Infect. 2020;148:e103. https:// 
doi. org/ 10. 1017/ S0950 26882 00010 89.

 4. WHO. World health statistics 2022: Monitoring health for the SDGs, sus-
tainable development goals. Geneva: World Health Organization; 2022. 
https:// www. who. int/  publi catio ns/i/ item/ 97892 40051 157.

 5. Keyel AC, Russell A, Plitnick J, Rowlands JV, Lamson DM, Rosenberg E, 
et al. SARS-CoV-2 vaccine breakthrough by Omicron and Delta variants, 
New York, USA. Emerg Infect Dis. 2022;28(10):1990–98. https:// doi. org/ 10. 
3201/ eid28 10. 221058.

 6. Torjesen I. Covid-19: Omicron may be more transmissible than other 
variants and partly resistant to existing vaccines, scientists fear. BMJ. 
2021;375:n2943. https:// doi. org/ 10. 1136/ bmj. n2943.

 7. Wolter N. Jassat W; DATCOV-Gen author group, von Gottberg A, Cohen 
C. Clinical severity of omicron lineage BA.2 infection compared with BA.1 
infection in South Africa. Lancet. 2022;400(10346):93–6. https:// doi. org/ 
10. 1016/ S0140- 6736(22) 00981-3.

 8. Dinh A, Dahmane L, Dahoumane M, Masingue X, Jourdain P, Lescure FX. 
Impact of Omicron surge in community setting in greater Paris area. Clin 
Microbiol Infect. 2022;28(6):897–9. https:// doi. org/ 10. 1016/j. cmi. 2022. 02. 
015.

 9. Nyberg T, Ferguson NM, Nash SG, Webster HH, Flaxman S, Andrews N, 
et al. COVID-19 Genomics UK (COG-UK) consortium, Hope R, Charlett A, 
Chand M, Ghani AC, Seaman SR, Dabrera G, De Angelis D, Presanis AM, 
Thelwall S. Comparative analysis of the risks of hospitalisation and death 
associated with SARS-CoV-2 omicron (B.1.1.529) and delta (B.1.617.2) 
variants in England: A cohort study. Lancet. 2022;399(10332):1303–12. 
https:// doi. org/ 10. 1016/ S0140- 6736(22) 00462-7.

 10. Zhang X, Zhang W, Chen S. Shanghai’s life-saving efforts against 
the current omicron wave of the COVID-19 pandemic. Lancet. 
2022;399(10340):2011–2. https:// doi. org/ 10. 1016/ S0140- 6736(22) 
00838-8.

 11. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. 
J Health Soc Behav. 1983;24(4):385–96. PMID: 6668417

 12. Yang TZ, Huang HT. An epidemiological study on stress among urban 
residents in social transition period. Chin J Epidemiol. 2003;24(9):760–4. 
Chinese. http:// china epi. icdc. cn/ zhlxbx/ ch/ reader/ create_ pdf. aspx? file_ 
no= 20030 906& flag= 1& journ al_ id= zhlxb x& year_ id= 2003

 13. Elgendy MO, Abd Elmawla MN, Abdel Hamied AM, El Gendy SO, Abdel-
rahim MEA. COVID-19 patients and contacted person awareness about 
home quarantine instructions. Int J Clin Pract. 2021;75(4):e13810. https:// 
doi. org/ 10. 1111/ ijcp. 13810.

 14. Ferreira LN, Pereira LN, da Fé BM, Ilchuk K. Quality of life under the COVID-
19 quarantine. Qual Life Res. 2021;30(5):1389–405. https:// doi. org/ 10. 
1007/ s11136- 020- 02724-x.

 15. Goethals L, Barth N, Guyot J, Hupin D, Celarier T, Bongue B. Impact of 
home quarantine on physical activity among older adults living at home 
during the COVID-19 pandemic: Qualitative interview study. JMIR. Aging. 
2020;3(1):e19007. https:// doi. org/ 10. 2196/ 19007.

 16. Khan AH, Sultana MS, Hossain S, Hasan MT, Ahmed HU, Sikder MT. The 
impact of COVID-19 pandemic on mental health & wellbeing among 
home-quarantined Bangladeshi students: a cross-sectional pilot study. J 
Affect Disord. 2020;277:121–8. https:// doi. org/ 10. 1016/j. jad. 2020. 07. 135.

 17. Tang W, Hu T, Hu B, Jin C, Wang G, Xie C, et al. Prevalence and correlates 
of PTSD and depressive symptoms one month after the outbreak of the 
COVID-19 epidemic in a sample of home-quarantined Chinese university 
students. J Affect Disord. 2020;274:1–7. https:// doi. org/ 10. 1016/j. jad. 2020. 
05. 009.

 18. Liu QH, Zhang J, Peng C, Litvinova M, Huang S, Poletti P, et al. Model-
based evaluation of alternative reactive class closure strategies against 
COVID-19. Nat Commun. 2022;13(1):322. https:// doi. org/ 10. 1038/ 
s41467- 021- 27939-5.

 19. Shi L, Lu ZA, Que JY, Huang XL, Liu L, Ran MS, et al. Prevalence of and risk 
factors associated with mental health symptoms among the general 
population in China during the Coronavirus disease 2019 pandemic. 
JAMA Netw Open. 2020;3(7):e2014053. https:// doi. org/ 10. 1001/ jaman 
etwor kopen. 2020. 14053.

 20. Salari N, Hosseinian-Far A, Jalali R, Vaisi-Raygani A, Rasoulpoor S, Moham-
madi M, et al. Prevalence of stress, anxiety, depression among the general 
population during the COVID-19 pandemic: a systematic review and 
meta-analysis. Global Health. 2020;16(1):57. https:// doi. org/ 10. 1186/ 
s12992- 020- 00589-w.

 21. Shah SMA, Mohammad D, Qureshi MFH, Abbas MZ, Aleem S. Prevalence, 
psychological responses and associated correlates of depression, anxiety 
and stress in a global population, during the Coronavirus disease (COVID-
19) pandemic. Community Ment Health J. 2021;57(1):101–10. https:// doi. 
org/ 10. 1007/ s10597- 020- 00728-y.

https://doi.org/10.1016/j.psychres.2020.112954
https://doi.org/10.1016/j.psychres.2020.112954
https://apps.who.int/iris/handle/10665/345531
https://doi.org/10.1017/S0950268820001089
https://doi.org/10.1017/S0950268820001089
https://www.who.int/publications/i/item/9789240051157
https://doi.org/10.3201/eid2810.221058
https://doi.org/10.3201/eid2810.221058
https://doi.org/10.1136/bmj.n2943
https://doi.org/10.1016/S0140-6736(22)00981-3
https://doi.org/10.1016/S0140-6736(22)00981-3
https://doi.org/10.1016/j.cmi.2022.02.015
https://doi.org/10.1016/j.cmi.2022.02.015
https://doi.org/10.1016/S0140-6736(22)00462-7
https://doi.org/10.1016/S0140-6736(22)00838-8
https://doi.org/10.1016/S0140-6736(22)00838-8
http://chinaepi.icdc.cn/zhlxbx/ch/reader/create_pdf.aspx?file_no=20030906&flag=1&journal_id=zhlxbx&year_id=2003
http://chinaepi.icdc.cn/zhlxbx/ch/reader/create_pdf.aspx?file_no=20030906&flag=1&journal_id=zhlxbx&year_id=2003
https://doi.org/10.1111/ijcp.13810
https://doi.org/10.1111/ijcp.13810
https://doi.org/10.1007/s11136-020-02724-x
https://doi.org/10.1007/s11136-020-02724-x
https://doi.org/10.2196/19007
https://doi.org/10.1016/j.jad.2020.07.135
https://doi.org/10.1016/j.jad.2020.05.009.
https://doi.org/10.1016/j.jad.2020.05.009.
https://doi.org/10.1038/s41467-021-27939-5
https://doi.org/10.1038/s41467-021-27939-5
https://doi.org/10.1001/jamanetworkopen.2020.14053
https://doi.org/10.1001/jamanetworkopen.2020.14053
https://doi.org/10.1186/s12992-020-00589-w
https://doi.org/10.1186/s12992-020-00589-w
https://doi.org/10.1007/s10597-020-00728-y
https://doi.org/10.1007/s10597-020-00728-y


Page 9 of 9Zhou et al. BMC Public Health          (2023) 23:780  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 22. Cheung PK, Wu J, Chui WH. Mental health during the early stage of the 
COVID-19 pandemic: A Hong Kong study. Int J Environ Res Public Health. 
2022;19(15):8957. https:// doi. org/ 10. 3390/ ijerp h1915 8957.

 23. Zhao H, He X, Fan G, Li L, Huang Q, Qiu Q, et al. COVID-19 infection 
outbreak increases anxiety level of general public in China: involved 
mechanisms and influencing factors. J Affect Disord. 2020;276:446–52. 
https:// doi. org/ 10. 1016/j. jad. 2020. 07. 085.

 24. Cai J, Hu S, Lin Q, Ren T, Chen L. China’s ’dynamic zero COVID-19 strategy’ 
will face greater challenges in the future. J Infect. 2022;85(1):e13–4. 
https:// doi. org/ 10. 1016/j. jinf. 2022. 04. 025.

 25. Mefsin YM, Chen D, Bond HS, Lin Y, Cheung JK, Wong JY, et al. Epidemiol-
ogy of infections with SARS-CoV-2 Omicron BA.2 Variant, Hong Kong, 
January-March 2022. Emerg Infect Dis. 2022;28(9):1856–8. https:// doi. org/ 
10. 3201/ eid28 09. 220613.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.3390/ijerph19158957
https://doi.org/10.1016/j.jad.2020.07.085
https://doi.org/10.1016/j.jinf.2022.04.025
https://doi.org/10.3201/eid2809.220613
https://doi.org/10.3201/eid2809.220613

	Impacting factors and sources of perceived stress by home-quarantined residents in Shanghai during COVID-19 epidemic
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Materials and methods
	Participants
	Stress sources and assessment
	Sampling method
	Ethical approval
	Data analysis

	Results
	Sociodemographic characteristics of participants
	The stress sources perceived by home-quarantined residents
	The overall stress level and impact of sociodemographic factors
	Risk factors for the perceived stress in the participants

	Discussion
	Limitations

	Conclusion
	Acknowledgments
	References


