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Background: The COVID-19 pandemic has had a far-reaching and unprecedented influence 
on economies worldwide. It has also impacted on the global population’s mental health and 
caused negative psychosocial effects, which may lead to psychological crises. During the 
pandemic, the challenges for quarantine hotel employees are not only the increased work
loads created by operating a quarantine hotel but also high psychological stress associated 
with job insecurity, risk of exposure and contagion for themselves, their friends and families. 
This research attempts to explore COVID-19-related depression, anxiety, and stress among 
quarantine hotel employees in China. The mental health of quarantine hotel employees, who 
have faced unprecedented changes, is paramount while they provide hospitality and care for 
healthcare workers and quarantine guests during mandatory quarantine periods.
Methods: This is a cross-sectional study that applied convenience sampling to collect 
questionnaire samples from 170 quarantine hotel employees in Xiamen, Fujian Province, 
China, during the COVID-19 pandemic, from May 20 to June 10, 2020. The Depression, 
Anxiety, and Stress Scale (DASS-21) was used to collect data. The study uses descriptive 
analysis, chi-square test and binary logistic regression to examine the sociodemographic 
factors associated with depression, anxiety and stress levels during the COVID-19 pandemic.
Results: The results reveal that 43.5% of respondents report moderate to extremely severe 
symptoms of depression; 68.2% have moderate to extremely severe anxiety symptoms; and 
8.2% indicated moderate to extremely severe stress symptoms. Quarantine hotel employees 
who have a higher level of education are less likely to experience anxiety, and those with 
higher incomes are less likely to experience depression.
Discussion: In order to mitigate the increasing levels of anxiety and depression among their 
staff, quarantine hoteliers or managers urgently need to implement mental health assistance 
programs, such as providing extra training in hygiene and knowledge about COVID-19, 
offering online counseling and psychological support services, training in positive thinking, 
encouraging staff to keep in touch with their personal support networks, and constructing 
a resilience model.
Keywords: COVID-19, quarantine hotel employee, Depression Anxiety and Stress Scale, 
DASS-21, mental health

Introduction
The outbreak of a novel coronavirus pneumonia, known as COVID-19, started in 
Wuhan, China, and spread rapidly and widely around the globe. The COVID-19 
pandemic has caused thousands of deaths and continues to threaten the health and 
lives of the world’s population.1 The World Health Organization (WHO) swiftly 
declared the outbreak as a public health emergency of worldwide concern.2
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Physically, COVID-19 attacks the virus carrier’s 
immune system, jeopardizing their health and mortality. 
Less obviously, viral pandemics can also cause mental 
health problems, depending on a person’s exposure to 
exaggerated or extreme media coverage.3

The number of confirmed cases entering China from 
abroad has slightly increased; however, within China, 
COVID-19 is currently well controlled. To mitigate the 
entry of COVID-19 from overseas, governments have 
imposed stringent protection measures for citizens and 
foreign visitors arriving from abroad, including mandatory 
14-day quarantine periods in hotels. Worldwide, hotels 
have been commandeered by governments to be desig
nated isolation/quarantine accommodation. This temporary 
adjusted hotel is known as the “quarantine hotel”. In 
addition, due to the global implementation of strict quar
antine measures, many people need isolation from 
immediate family members. Using quarantine hotels is 
a possible solution to address this demand for temporary 
quarantine accommodation.

Hosting quarantine guests significantly affects the 
working environment of quarantine hotel employees and 
as a result, they face a higher risk of infection. 
A quarantine hotel employee’s role is similar to that of 
a healthcare worker, as they have direct contact with 
quarantine guests. This increases their exposure to respira
tory droplets, which is the main route of transmission for 
COVID-19. The challenges for quarantine hotel employ
ees are not only the increased workloads created by oper
ating a quarantine hotel but also the greater potential to 
experience psychological issues (eg, depression, anxiety, 
and stress) associated with job insecurity, risk of exposure 
and contagion for themselves, their friends and families.

Previous research has investigated the psychological 
distress of the general population during a quarantine per
iod. The results evidenced that there was a wide variety of 
psychological problems and negative mental health out
comes, such as panic disorder, depression, anxiety, and 
stress.4–6 In addition, some literatures indicate that front
line healthcare workers are particularly vulnerable to nega
tive mental health effects as a result of the COVID-19 
pandemic.7–11

In China, quarantine hotel employees work directly with 
confirmed or suspected cases of COVID-19 that have 
entered from abroad. These quarantine hotel employees are 
faced with increased workloads and the threat of contracting 
COVID-19, which can potentially increase the amount of 
psychological pressure they experience. The mental health 

of quarantine hotel employees is paramount to ensure effec
tive performance of their duties. They should be provided 
with periodic screening to identify COVID-19-related 
depression, anxiety and stress, and opportunities to facilitate 
early intervention. Currently in China, there is no such 
provision for quarantine hotel employees.

Although studies have suggested that experiencing 
a severe infectious disease epidemic increases the preva
lence of mental health issues,12–22 it is difficult to find 
relevant literature or empirical studies that explore quar
antine hotel employees faced with the challenge of psy
chological resilience. Therefore, this study aims to 
investigate the mental health status and psychological 
impact on quarantine hotel employees during the 
COVID-19 pandemic.

Materials and Methods
Participants
A total of 170 quarantine hotel employees from Xiamen, 
Fujian Province, China were surveyed using the conveni
ence sampling method, from May 20 to June 10, 2020, 
during the COVID-19 pandemic. In the Fujian Province, 
Xiamen is the only city with airports receiving interna
tional flights. Consequently, it now has approximately fifty 
quarantine hotels.

Human resource managers of the selected quarantine 
hotels posted a recruitment advert on their staff WeChat 
(similar to WhatsApp) group inviting their staff to partici
pate in this survey. The advert explained the survey back
ground, procedures and purpose. The post also included 
a declaration of anonymity and confidentiality, and the 
voluntary nature of participation.

Employees could join the online questionnaire survey 
by clicking the link or the QR (quick response) code. The 
survey participants who understood the survey require
ments and who agreed to participate were instructed to 
complete the questionnaire. The survey obtained the parti
cipants’ permission through informed consent. The data 
from the survey were kept anonymous and confidential.

Survey Instrument
The survey questionnaire included sociodemographic 
information and the Depression, Anxiety, and Stress 
Scale (DASS-21)23 to measure and examine the mental 
health of participants and their levels of depression, anxi
ety, and stress. Demographic information included gender, 
age, education, and monthly income.
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DASS-21 assesses the mental health of participants 
with the use of three subscales, depression, anxiety and 
stress. Each subscale contains seven items, and is scored 
using a 4-point Likert scale ranging from 0 (did not apply 
to me at all) to 3 (much or mostly applied to me). The 
depression subscale consists of questions 3, 5, 10, 13, 16, 
17 and 21, and the score ranges are as follows: normal/no 
depression (0–9), mild depression (10–13), moderate 
depression (14–20), severe depression (21–27), and 
extremely severe depression (28 and above). The anxiety 
subscale consists of questions 2, 4, 7, 9, 15, 19, and 20, 
and the score ranges are as follows: normal/no anxiety 
(0–7), mild anxiety (8–9), moderate anxiety (10–14), 
severe anxiety (15–19), and extremely severe anxiety 
(20 and above). The stress subscale consists of questions 
1, 6, 8, 11, 12, 14 and 18, and the score ranges are as 
follows: normal/no stress (0–14), mild stress (15–18), 
moderate stress (19–25), severe stress (26–33), and extre
mely severe stress (34 and above). Example items 
include “I couldn’t seem to experience any positive feel
ing at all” (depression), “I was aware of dryness of my 
mouth” (anxiety), and “I found it hard to wind down” 
(stress).

As the DASS-21 is a short-form version of the DASS- 
42, which contains 42 items, the final score for each 
subscale is multiplied by two and evaluated according to 
its severity rating index.24 Depression, anxiety and stress 
scores are calculated by adding up the scores of the items 
in each separate subscale.

The validated Chinese version15,25,26 of the DASS-21 
was used for this study. The Chinese version of DASS-21 
has been demonstrated to be a good psychometric screen
ing tool with good validity and reliability in the Chinese 
population.15,25,26 The results of this study reveal that 
Cronbach’s alpha for the total score of the DASS-21 
questionnaire calculates as 0.97. Cronbach’s alpha for 
depression, anxiety, and stress calculates as 0.904, 0.924, 
and 0.934, respectively.

Statistical Analysis
For this study, the collected data were analyzed using the 
Statistical Package for the SPSS 22.0 and Chi-square 
analysis was applied to compare between groups. To iden
tify related factors, the response binary logistic regression 
analysis was applied and expressed as odds ratio (OR) and 
95% confidence interval (CI), with a significance level of 
0.05 (two-tailed). For the final model, the Hosmer– 
Lemeshow test, which measures goodness of fit (p-value 

> 0.05) was considered an appropriate logistic regression 
model.27

Ethics Statement
An ethics approval was not required for this non- 
interventional study (e.g. surveys) as per Yango 
University’s guidelines and relevant regulations in China. 
However, after quarantine hotel managers agreed to parti
cipate in this study, and ethical approval clearance and 
informed consent clearance were granted by the Luo, 
Zhong You, Executive principle of Yango University, 
hence, an ethical approach (approval) was expected. For 
this research, the oral consent of the participants was 
obtained after the principles in the Declaration of 
Helsinki were expressed. This study was harmless to par
ticipants as in order to preserve anonymity, names have 
not been used, and all data were analyzed anonymously.

Results
Respondent Characteristics
Among the 170 participants who answered the question
naire, 99 (58.2%) were female, and 71 (41.8%) were male. 
In terms of ages, 90 participants (53.0%) were born in 
Millennials and 32 (18.8%) were born in Gen Z. 128 
participants (75.3%) indicated that their individual income 
was 6000 RMB or below per month and 103 participants 
(60.6%) had a junior college or undergraduate and above 
degree (Table 1).

Prevalence and Degrees of Depression, 
Anxiety and Stress
Out of the 170 survey participants, 38.8% were not 
depressed, 17.6% were mildly depressed, 40% were mod
erately depressed, 1.8% were severely depressed, and 
1.8% were extremely severely depressed. Regarding anxi
ety levels, 25.3% were not anxious, 6.5% were mildly 
anxious, 54.7% were moderately anxious, 8.2% were 
severely anxious, and 5.3% were extremely severely 
anxious. The results also confirm that 79.4% of partici
pants were not stressed, 12.4% were mildly stressed, 4.6% 
were moderately stressed, 1.8% were severely stressed, 
and 1.8% were extremely severely stressed (Table 2).

The prevalence of depression, anxiety, and stress is 
shown in Table 3. With a cutoff score of 14 for the 
DASS depression subscale, 43.5% of participants report 
depression symptoms. With a cutoff score of 10 for the 
DASS anxiety subscale, 68.2% of participants report 
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anxiety symptoms. When the cutoff score for the DASS 
stress subscale23 is 19, 8.2% of participants report stress 
symptoms.

Prevalence of Depression, Anxiety, and 
Stress, Stratified by Age, Gender, 
Education, and Monthly Income
The prevalence of depression, anxiety, and stress, stratified 
by gender, age, education level and monthly income is 

shown in Table 4. Bivariate analysis of the results indi
cates that the prevalence of depression is significantly 
higher in employees with monthly incomesof6000 RMB 
and below (χ2 =4.880; p=0.087<0.1). The prevalence of 
anxiety is significantly higher in Millennials employees 
than Gen X and Gen Z employees (χ2 =5.353; 
p=0.069<0.1). It is also higher in employees with 
a senior high school/vocational school education than 
employees with lesser levels of education (χ2 =17.860; 
p=0.000<0.001). Lastly, the prevalence of stress is evenly 
distributed between male and female participants (see 
Table 4).

Association of COVID-19-Related 
Factors with Depression, Anxiety, and 
Stress
Binary logistic regression with the “enter” method is used 
to evaluate if factors significant in bivariate analysis are 
strongly associated with depression, anxiety, and stress. In 
the bivariate analysis, monthly income is associated with 
depression, age and education level are associated with 

Table 1 Demographic Characteristics of Participants

Variables Categories Frequencies Percentage (%)

Gender Male 71 41.8
Female 99 58.2

Age Gen Z (born 1996+) 32 18.8
Millennials (born 1977–1995) 90 53.0

Gen X (born 1965–1976) 48 28.2

Education level Middle school and below 20 11.8
Senior high school/vocational school 47 27.6

Junior college 57 33.5

Undergraduate and above 46 27.1

Monthly income RMB 6000 and below 128 75.3

6001 and above 29 17.1
I do not want to talk about it 13 7.6

Table 2 Different Degrees of Depression, Anxiety and Stress Among Quarantine Hotel Employees

Severity Level Depression Anxiety Stress

Frequencies % Frequencies % Frequencies %

Normal 66 38.8 43 25.3 135 79.4

Mild 30 17.6 11 6.5 21 12.4
Moderate 68 40.0 93 54.7 8 4.6

Severe 3 1.8 14 8.2 3 1.8

Extremely severe 3 1.8 9 5.3 3 1.8

Table 3 Prevalence of Stress, Anxiety and Depression Among 
Quarantine Hotel Employees

Characteristics Category Frequencies (%)

Depression symptoms No (<14) 96 (56.5)
Yes (≥14) 74 (43.5)

Anxiety symptoms No (<10) 54 (31.8)
Yes (≥10) 116 (68.2)

Stress symptoms No (<19) 156 (91.8)

Yes (≥19) 14 (8.2)
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anxiety, and gender is associated with stress. The binary 
logistic regression analysis found that quarantine hotel 
employees with a monthly income of 6001 RMB and 
above, have higher odds of experiencing depression (vs 
do not want to talk about it, OR: 4.987, 95% 
CI=1.084–22.949, p=0.027), and those with a junior col
lege education have lower odds of experiencing anxiety 
(vs middle school and below, OR: 0.151, 95% 
CI=0.047–0.484, p=0.001) (see Table 5). For the final 
model, the Hosmer–Lemeshow statistical test for measur
ing goodness of fit (p-value > 0.05) is considered an 
appropriate logistic regression model.27

Discussion
COVID-19-related depression, anxiety, and stress are just 
some of the mental health problems affecting quarantine 
hotel employees. The results reveal that 43.5% of the 
respondents report moderate to extremely severe symp
toms of depression; 68.2% report moderate to extremely 
severe symptoms of anxiety; and 8.2% report moderate to 
extremely severe symptoms of stress.

Due to a shortage of literatures related to quarantine 
hotel employees, a direct comparison is not possible. 
However, when comparing the results to other similar 
studies, this research evidences that the prevalence of 
depression in quarantine hotel employees is higher than 
the general population of the Philippines20 (16.9%), 

children and adolescents in China15 (17.66%), college 
students in Spain19 (18.4%), university staff in Southwest 
Ethiopia28 (22.9%), doctors in India14 (34.9%), and nurses 
in Iran12 (43%). In contrast, the prevalence of depression 
in quarantine hotel employees is lower than college and 
university students in Bangladesh16 (46.92%), Bangladeshi 
citizens22 (47.2%), and healthcare workers in China18 

(50.4%). Moreover, in a meta-analysis,29 the prevalence 
of depression is reported to be 33.7%. The high prevalence 
of depression among quarantine hotel employees in China 
is probably due to the increase in workloads created by 
operating a quarantine hotel, as well as job insecurity, risk 
of exposure and contagion for themselves, and fear of 
transmitting the disease to their family and friends.

In this study, the prevalence of anxiety is 68.2%, which 
is much higher than that of previous studies in other parts of 
the world. For instance, the prevalence of anxiety among 
healthcare workers is reported to be 54% in Iran,12 44.6% in 
China,18 39.5% in India,14 and 21.7% in Peru.30 In a meta- 
analysis,31 the prevalence of anxiety in healthcare workers 
is reported to be 23.2%. Studies12,30 conducted in other 
parts of the world indicate that the prevalence of anxiety 
is about 12.9% to 50%, whereas this study reports it to be 
considerably higher than this range. The high prevalence of 
anxiety in quarantine hotel employees could be attributed to 
the ongoing struggle they experience while working with 
guests suspected or confirmed to have COVID-19, whilst 

Table 5 Logistic Regression Analysis for Factors Associated with Depression and Anxiety Regarding COVID-19

Characteristics Depression Anxiety

OR (95% CI) P-value OR (95% CI) P-value

Gender (Reference: Male)

Female 1.052 (0.544,2.038) 0.879 0.977 (0.463,2.064) 0.952

Age (Reference: Gen Z)

Millennials 0.637 (0.187,1.618) 0.278 1.471 (0.569,3.804) 0.426
Gen X 0.550 (0.257,1.578) 0.330 0.753 (0.224,2.533) 0.647

Education (Reference: Middle school and below)
Senior high school/vocational school 1.630 (0.481,5.520) 0.433 0.363 (0.090,1.462) 0.154

Junior college 0.871 (0.350,2.166) 0.766 0.151 (0.047,0.484) 0.001

Undergraduate and above 1.382 (0.598,3.194) 0.449 0.877 (0.387,1.987) 0.753

Monthly income (Reference: Do not want to talk about it)

6000 and below 2.114 (0.596,7.496) 0.246 1.203 (0.301,4.818) 0.794
6001 and above 4.987 (1.084,22.949) 0.039 1.268 (0.255,6.307) 0.771

Hosmer–Lemeshow goodness of fit statistic 4.679 0.791 1.555 0.980

Nagelkerke R2 value 6.5% 17.1%
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also trying to protect themselves and their families. Both of 
which may heighten their anxiety toward the pandemic.

This study reports that the prevalence of anxiety is 8.2%, 
which is much lower than in the general population of the 
Philippines20 (13.4%), nurses in Iran12 (17.4%), university 
staff in Southwest Ethiopia28 (28.2%), college and univer
sity students in Bangladesh16 (28.5%), Bangladeshi 
citizens22 (32.5%), doctors in India14 (32.9%), college stu
dents in Spain19 (34.5%), and healthcare workers in China18 

(71.5%). In a meta-analysis,29 the prevalence of stress is 
reported to be 29.6%. One possible reason for the low 
prevalence of stress among the quarantine hotel employees 
in China is the reduced fear of losing their jobs due to the 
impact of COVID-19. In general, the stress experienced by 
quarantine hotel employees in China is attributed to long 
shifts, stigmatization in the workplace, and fear of getting 
infected or infecting their families.

Furthermore, this study found that quarantine hotel 
employees with a junior college education are 0.288 
times (OR=0.288; 95% CI: 0.102–0.812) less likely to 
suffer with depression, compared to those with a lower 
than middle school level education. Similarly, respondents 
with a junior college education are 0.177 times 
(OR=0.177; 95% CI: 0.050–0.628) less likely to suffer 
with anxiety issues, compared to those with a lower than 
middle school level of education. This could be because 
those with lower levels of education may not have the 
same amount of information and knowledge regarding 
the mortality and morbidity of COVID-19. As a result, 
they may worry less about the COVID-19 pandemic, 
which consequently, serves as a protective factor.

The results show that respondents with a monthly 
income of 6001 RMB or above are 6.628 times more 
likely to suffer with depression, compared to those who 
did not want to talk about their monthly income. This may 
be because, as a result of COVID-19 being declared a state 
of emergency, middle-to-high income earners are now 
employed as white-collar workers with much lower daily 
incomes than they are used to having.

Conclusions, Implications and 
Limitations
During March 2020 to June 2020, the overseas trend in 
confirmed COVID-19 cases increased compared to the 
number of domestic confirmed cases. Currently, the 
COVID-19 epidemic is well controlled in China. The 
challenges for quarantine hotel employees are not only 

the increased workloads created by operating 
a quarantine hotel but also high psychological stress asso
ciated with job insecurity, risk of exposure and contagion 
for themselves, their friends and families. During the 
COVID-19 pandemic, concern for the mental health of 
quarantine hotel employees, who are facing unprecedented 
changes, is undoubtedly necessary. Specific screening stra
tegies should be adopted quarantine hotels employees, as 
poor mental health conditions can negatively affect perfor
mance of their duties and subsequently, their customer 
service. Proper measures should be taken to reduce 
extended duty hours, so as not to overburden quarantine 
hotel employees.

In summary, the findings reveal that most quarantine 
hotel employees in China have moderate-to-severe symp
toms of depression and anxiety. This study shows that the 
prevalence of depression and anxiety in quarantine hotel 
employees is greater than previous studies have found in 
other healthcare workers around the world. This might be 
because quarantine hotel employees usually have a lower 
income and educational background than healthcare work
ers, as well as a lack of knowledge toward the pandemic.

As they now face extremely high rates of anxiety and 
depression among their staff, quarantine hoteliers and/or 
managers urgently need to implement mental health assis
tance programs. Firstly, preventing anxiety and depression 
among employees relies on additional training, as it is 
a critical component to the readiness and competence of 
quarantine hotel employees in response to any disaster or 
disease outbreak. It is essential that employees are knowl
edgeable, skillful, oriented and familiar with the content of 
workplace protocol.32 For instance, extra training on hygiene 
and COVID-19 and its infection trajectory33 should be pro
vided, as anxiety in employees likely results from concerns 
regarding the risk of infection whilst performing their duties 
and a lack of knowledge about COVID-19.

Secondly, middle-aged or younger quarantine hotel 
employees with higher levels of education, who suffer 
from anxiety, probably do so as they have easy access to 
online information and may watch/read excessive negative 
news and/or reports on the COVID-19 pandemic. As 
a result, for such workers, providing psychological support 
services, such as online counseling and training in positive 
thinking, is necessary.21`

Thirdly, the creation of coping strategies for quarantine 
hotel employees amid the COVID-19 pandemic to assist 
with their depression, namely staying in touch with their 
personal support networks, building positive workplaces, 
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opening protective and private communication pathways, 
and constructing a resilience model.32 This echoes the 
view of a prior study that states that limiting people’s 
psychological damage demands mapping the rates of stress 
and anxiety for effective psychological treatment to 
heighten people’s mental wellbeing.34 By doing this, it is 
expected that the levels of depression, anxiety, and stress 
toward COVID-19 will be reduced. The results of this 
study can provide a reference for targeted mental health 
education and intervention for quarantine hotel employees.

Lastly, encourage quarantine hoteliers to implement 
new robotic technology to complete room and meal ser
vices and check-out procedures. While working with quar
antine guests, it is necessary to reduce contact by 
minimizing their time in public areas and providing con
tactless services, as this decreases the risk of COVID-19 
transmission and cross-infection. This will help alleviate 
the pressure on quarantine hotel employees while on duty 
at work, and further mitigate any development of anxiety 
and depression.

This study has some limitations. Firstly, the conveni
ence sampling strategy was applied and partly represented 
five quarantine hotels in Xiamen, Fujian Province, China. 
Consequently, this may limit the generalization of the 
results, with respect to the population of all employees of 
quarantine hotels from all provinces in China. In the 
future, more studies are warranted to investigate quaran
tine hotel employees in different countries. Furthermore, 
only the mental health (depression, anxiety and stress) of 
quarantine hotel employees was investigated. This study 
did not include coping strategies and prevention programs, 
which could be researched in future studies.
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