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Background: The quarantine in dedicated hotels has become an inevitable safety measure
due to the frequent cross-border travel since the outbreak of COVID-19. The aim of the
present study was to explore the trends in the psychological status of individuals entering
from high-risk areas of COVID-19 coronavirus while quarantining in dedicated hotels.
Methods: A total of 591 individuals who isolated in dedicated hotels were recruited
between March and June 2020. Participants self-reported mental symptoms [Self-rating
Anxiety Scale (SAS) and Self-rating Depression Scale (SDS)] every three days during the
quarantine. A mixed-effects linear regression model was used to assess the trends.
Results: Participants reporting anxiety and depression symptoms at least one time during
quarantine accounted for 4.5% and 18.4%, respectively. Their psychological status was
alleviated during some first 9 days, and then it slightly deteriorated, which was suggested
by SAS and SDS scores that were negatively correlated with the days of quarantine (T)
(adjusted coefficient [] —0.81, 95% CI —1.00 to —0.62; and  —0.75, 95% CI —0.97 to —0.53,
respectively), and were positively correlated with the square of T (B 0.04, 95% CI 0.02 to
0.06; and B 0.04, 95% CI 0.02 to 0.06, respectively). The unemployed and 18~30-year-old
participants were prone to greater levels of psychological distress. No significant difference
in the trend of mental health was found among different subgroups.

Conclusion: The mental health of the people entering Guangzhou from high-risk areas of
COVID-19 coronavirus resulted positive during the early period of quarantine in dedicated
hotels, after which it deteriorated. The psychological status of individuals should be closely
monitored at the beginning and after more than 9 days of quarantine, especially for
individuals who are unemployed and 18~30-year-old ones.
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Introduction

In December 2019, there was an outbreak of the coronavirus disease 2019 (COVID-
19) in China that rapidly swept across the world. By April 2021, there were more
than 136 million confirmed cases globally." Due to the long incubation period of
COVID-19 and the fact that covert cases could represent some 60% of all
infections,” quarantining assists in separating and restricting the movement of
people who were potentially exposed to the disease and is thought to effectively
control the spread of the disease.’
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People entering from high-risk areas of COVID-19 coro-
navirus are usually required to be self-isolated at home or
quarantined in dedicated facilities for 14 days. However, the
infection can be easily transmitted to other family members
due to inadequate prevention and control measures of home
quarantine;* thus, quarantine in dedicated facilities was advo-
cated in many countries or regions when the infectious disease
broke out.” Following the overwhelming global spread of the
COVID-19 epidemic in the second half of 2020, many coun-
tries or regions besides mainland China, such as Hong Kong,®
Australia,” Singapore,® and even the England,” have started to
use dedicated quarantine hotels for isolation of people entering
from high-risk areas or countries. Following these policies,
a large number of people were quarantined in dedicated facil-
ities due to cross-border travel. Eg, in Hong Kong,'® about 100
left for
December 2020 alone, and about 10 thousand people entered

thousand person-times mainland China in
from high-risk areas other than mainland China.

Restriction of activities and isolation might affect peo-
ple’s psychological health. COVID-19 has been reported to
cause a series of psychological health threats in the general
public."""* In particular, people who had quarantining
experiences during the epidemic outbreak had more psycho-
logical distress than those who did not."*'* In addition, most
of the previous studies on the impact of quarantining on
individual’s mental health were cross-sectionally designed
and were comparing the mental health status of people with

1417 while few studies

and without isolation experience,
have reported on dynamic psychological changes in quaran-
tined individuals in dedicated hotels throughout the period of
a couple of weeks. Such an approach may help us identify
more effective mental health improvement strategies. Even
though the governments have generally realized that psy-
chological counseling is needed for quarantined individuals,
it remains unclear when might be the best time point for

psychological counseling and which subgroups are the most
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vulnerable to psychological stress. As the environment peo-
ple face (people quarantining at home vs people quarantin-
ing in the hotel) is quite different,’ it is necessary to
separately explore the mental health of people quarantining
in dedicated hotels. Therefore, exploring the dynamic psy-
chological changes and their influencing factors is of great
importance. It might help us formulate more effective and
targeted psychological intervention measures, especially if
we consider that the number of individuals who are quar-
antined in dedicated hotels will continue to grow due to the
frequent cross-border travel.

Hence, the aim of this study was to longitudinally
evaluate the status of depression and anxiety during the
dedicated hotels
a questionnaire survey in a time-dependent manner.

quarantine period in by using

Methods

Study Design and Participants
This longitudinal study was conducted in Guangzhou,
Guangdong province of China, between March 31 and
June 10, 2020. It has been reported that 90% of people enter
China through Guangdong Province, and nearly 30,000 peo-
ple are quarantined in dedicated hotels in Guangdong
Province every day.'® Guangzhou is the capital of
Guangdong Province, and as such, it has faced great pressure
in epidemic import during the epidemic period of 2019-nCoV.
We used cluster sampling to identify two dedicated
quarantine hotels, after which the volunteers were
recruited to participate in this study. According to the
length of the incubation period of 2019-nCoV, quarantine
usually lasts 14 days. All participants voluntarily partici-
pated in the project, and they were asked to fill out the
questionnaires via the online survey tool Wenjuanxing
(https://www.wjx.cn/app/survey.aspx) once every three

days. The process diagram is shown in Figure 1. A total
of 591 individuals participated in our study, and 1691 valid
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Figure | The process diagram of participants after enroliment. All participants were advised to fill out the questionnaire every three days until the end of the quarantine.
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questionnaires were collected. Before filling the question-
naire, written consent was obtained from all participants
during the first section of the online survey. If a participant
was under 18 years old, informed consent was obtained
from respective guardians. The diagram of enrollment of
participants during this project is shown in Figure Al in
Supplement. The local ethics committee provided ethics
approval.

Procedures

The psychological status of the participants was measured
by the self-rating anxiety scale (SAS)' and self-rating
depression scale (SDS).?° Both scales consisted of 20-
items and were based on a 4-point Likert scale ranging
from 1 (“not at all”) to 4 (“almost always yes”). After
multiplying the total score of the questionnaire by 1.25,
the standard scale score ranged between 25 and 100, with
the higher scores referring to a higher likelihood of having
anxiety and depression. The two questionnaires have been
widely used in Chinese populations®'** and were reported
to have good validity and reliability (The Cronbach’s
of SAS and SDS were 0.85 and 0.91,
respectively).”** In the present study, the Cronbach’s
alpha of SAS and SDS was 0.808 and 0.885, respectively.
The two scales also provided a grading method, where the
standard scores of SAS and SDS < 50 points indicated no
anxiety and depression, respectively; the standard score of

alphas

50 to 60 points indicated mild symptoms; 61 to 70 points
indicated moderate symptoms; and > 70 points indicated
severe symptoms.

We focused on the changing trends in the psychologi-
cal status of the individuals during the quarantine period,
thus, the days of quarantine (T) when the questionnaire
was submitted was used as the independent variable. Each
participant was required to fill out the questionnaire on day
1 (T = 0) before beginning the quarantine and to continue
to fill it out at subsequent time points (T = 3, 6, 9 ...)
throughout the quarantine.

Based on literature review, seven putative confoun-
ders that covered demographic, socioeconomic, and
environmental were chosen.>?>?® Demographic vari-
ables including gender (male and female), age (under
18, 18-30, 31-40, 41-50, and >51 years), and place of
departure (domestic and international transportation)
were extracted. Socioeconomic variables, ie, job (student,
employed, or unemployed) and education (secondary
school and below, college degree, university-Bachelor,
university-Master  and extracted.

above)  were

Environmental variables included the environment of
the room (whether light is sufficient or not) and the
exact date the questionnaire responses were submitted.
This was important because, with the change of epidemic
situation, different date period was related to different
epidemic situation and information about the virus,
which may also have an impact on the participants’ men-
tal health. As these variables might be related to the
mental health of the participants during quarantine, they
were included as covariates.

Two following multiple-choice questions were
included in the questionnaire to invite participants to
voluntarily answer at the end of the quarantine: “the rea-
sons why you feel disturbed during the quarantine period”;
“what information can relieve your uneasiness during the

quarantine period”.

Statistical Analysis

The confounders were described, and analysis of variance
was used to compare the scale scores among different
groups. Longitudinal SAS and SDS scores were used as
dependent variables in multilevel mixed-effects linear
regression models with maximum likelihood estimation
and were implemented in SPSS23.0. Compared with the
traditional repeated measurement analysis of variance, the
mixed effect model does not require the same time interval
for each response of the sample and is less affected by the
missing data at some time points.”’ In this study, data
missing at some time points of the scales were not filled
in. Mean scores were used for the outcome measure rather
than fitting a model for a binary outcome indicator. This is
because such a model approach could further reduce the
sample available for analysis as it excludes those with
concordant responses over follow-up when exploring the
fixed effect of independent variables, affecting the statis-
tical power and generalizability of the findings. This ana-
lysis nests correlates the data, thereby accounting for
violations in the assumption of independence. For the
present data, repeated assessments over time were nested
in individuals (the random effect). Fixed effects (ie, pre-
dictors in the regression) included linear, quadratic effects
of days of quarantine (T and T?) and confounders.
Interactions between the days of quarantine and predefined
subgroups were fitted to investigate heterogeneity in the
effect of days of quarantine on mental health. Effect esti-
mates were also reported by subgroup, and the associated
p values were used to test the null hypothesis, ie, that there
is no evidence for a difference in the effect of days of
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quarantine on mental health between different subgroups
of participants.

A sensitivity analysis was done to assess the potential
impact of some participants who did not fill the question-
naire at recommended time points. For this analysis, the
mixed-effects analysis was re-run after the data were
revised as follows: the questionnaire filled out on days 2
and 4 of quarantine (T=2 and 4) was adjusted to the day 3
(T=3), on days 5 and 7 (T=5 and 7) was adjusted to day 6
(T=6), on 8 and 10 days (T=8 and 10) was adjusted to day
9 (T=9), and on 11 and above days (T>11) was adjusted
to day 12 (T=12).

Results

A total of 591 individuals participated in the study, and 1691
questionnaires were collected. Among the participants, 51.3%
were males, and 48.7% were females, with age ranging from
18-30 years (65.1%). Students accounted for 57.0%, and the
proportion of undergraduates was the highest (42.1%).
Moreover, 65.8% of the participants entered Guangzhou via
international transportation, as shown in Table 1. The same

person filled out the questionnaire maximally 6 times and at
least once. The majority of the people filled out the ques-
tionnaire 3 times, accounting for 27.24%, as shown in Table
Al in Supplement. Individuals reported anxiety and depres-
sion symptoms at least once during the whole quarantine
period, accounting for 4.5% and 18.4%, respectively. With
the progression of quarantine, the incidence of anxiety and
depression showed no significant change (P=0.890 and 0.562,
respectively) (Tables A2 and A3 in Supplement).

At the beginning of quarantine (T=0), female partici-
pants, aged 31-40, the unemployed, and people entering
Guangzhou by domestic transportation had higher scores
of SAS or SDS than others, as shown in Table 1. Among
1691 questionnaires, significant differences were also
found in the scores of SAS or SDS among different char-
acteristics of the participants (Table A4 in Supplement).
Also, the scores of the scales were significantly different
between the questionnaires submitted at different days of
quarantine and different dates (Table A5 in Supplement).

Figure 2 showed that with increased days of quarantine,
the SAS and SDS scores of the participants had a downward

Table | Demographic Characteristics and Standard Scale Scores of Participants in Baseline (T=0)

Variables n(%) SAS(SD) P value SDS(SD) P-value
Gender 0.37 0.0012
Male 303(51.3) 34.46(7.68) 36.67(10.75)
Female 288(48.7) 35.01(7.27) 38.59(11.11)
Age 0.013 0.23
Under 18 76(12.9) 32.11(7.84) 35.38(11.73)
18~30 385(65.1) 35.10(7.13) 38.01(10.63)
31~40 66(11.2) 36.00(7.81) 36.57(10.79)
41~50 39(6.6) 33.94(8.05) 38.01(12.48)
51~ 25(4.3) 34.85(8.57) 40.10(11.12)
Education 0.12 0.23
Secondary school and below | 165(27.9) 34.43(8.41) 37.80(11.86)
College degree 56(9.5) 37.03(7.52) 39.62(11.66)
University-Bachelor 249(42.1) 34.52(6.91) 36.98(10.24)
University-Master and above | 86(14.6) 34.81(6.89) 36.06(8.93)
Missing 35(5.9)
Job 0.0050 0.0018
Student 337(57.0) 34.18(7.03) 36.49(9.94)
Employed 227(38.4) 35.66(7.90) 38.78(11.80)
Unemployed 2(0.3) 46.88(9.72) 56.87(13.26)
Missing 25(4.2)
Route of entry 0.017 0.013
Domestic transportation 193(32.7) 35.73(7.51) 39.11(11.86)
International transportation 389(65.8) 34.17(7.42) 36.71(10.39)
Missing 9(1.5)
Total 591 34.73(7.48) 37.60(10.96)

Abbreviations: T, days of quarantine; SAS, self-rating anxiety scale; SDS, self-rating depression scale; SD, standard deviation.
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Figure 2 The trend of standard SAS and SDS scores of individuals during quar-
antine in dedicated hotels. The points marked in red represent the average scores
of the questionnaires filled out at the recommended time points.

Abbreviations: SAS, self-rating anxiety scale; SDS, self-rating depression scale.

trend. The mixed-effects models were used to further explore
the relationship between the days of quarantine (T) and the
scores of SAS and SDS. Model 1 showed that T was nega-
tively correlated with SAS score, and the square of T was
positively correlated with SAS score, thus indicating that the
SAS scale score first decreased and then increased with
progressing of quarantine; the lowest SAS score appeared at
tenth-time point (T = 9). Meanwhile, participants aged 18~30
had higher SAS scores when compared with those < 18 years
old. Also, the unemployed had higher SAS scores compared
to others.

Model 2 showed that the scores of SDS initially
decreased and then increased with change of days of
quarantine, while the lowest score of SDS appeared at
the ninth time point (T= 8). The influence of age and job
on SDS scores was consistent with that of SAS scores.

Meanwhile, the later period of the quarantine date was
associated with the higher SDS score, as shown in Table 2.

The interaction effect analysis revealed that under the
current sample size, p values for the test of heterogeneity of
effect across subgroups were all > 0.05, indicating that the
changing trends did not significantly differ among subgroups,
as shown in Table 3. To test the robustness of these results, the
response time of some questionnaires that were not filled in
according to the recommended date was adjusted, and the
multi-level mixed-effects models were analyzed again. The
results of these were consistent with those of the models
without adjustment (Table A6 in Supplement).

There were 347 participants who answered the ques-
tion about the causes of psychological distress and the
possible mitigation way at the end of the quarantine. The
results showed that the most common causes for psycho-
logical distress among participants were “fear of being
infected by others” (35.4%) and “maladjustment to the
environment” (29.7%). In order to alleviate their uneasi-
ness, the participants mostly wanted to obtain information
about “the nucleic acid test results” (53.6%) and “specific
time and arrangement for removing from the quarantine”
(40.3%) (Table A7 in Supplement).

Discussion

Unlike previous cross-sectional studies, this longitudinal
study investigated the dynamic changes in symptoms of
depression and anxiety during half a month of quarantine
in individuals who were quarantined in dedicated hotels in
China due to the COVID-19 outbreak. Our results revealed
that the scores of psychological scales first decreased and
then increased during quarantine. The scores were also
affected by demographic factors such as age and job.
With the aggravation of the epidemic, it is inevitable that
a large number of people will be required to quarantine in
dedicated hotels when traveling across the country. This
study might provide a theoretical basis for the formulation
of relevant policies that could alleviate the psychological
distress of individuals during the quarantine period.

The incidence of depression and anxiety symptoms
observed in the present study was lower compared to
previous surveys that were conducted in the participants
with quarantine during the infection pandemic such as
SARS (7.6-31.2%).'>'72527 We speculated that this
might be because mortality rates of COVID-19 were rela-
tively low compared with that of SARS (11%).%® In fact,
a similar low incidence of psychological distress was also
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Table 2 Longitudinal Change in SAS and SDS Scores by Increasing the Days of Quarantine

Variables Model | (Dependent Variable: SAS) Model 2 (Dependent Variable: SDS)
Coefficient(95% CI) P value Coefficient(95% CI) P value
Independent variables
Days of quarantine(T) (linear) —0.81(—1.00 to —0.62) <0.0001 —0.75(—0.97 to —0.53) <0.0001
Days of quarantine? (T2) (quadratic) 0.04(0.02 to 0.06) <0.0001 0.04(0.02 to 0.06) <0.0001
Confounding variables
Gender (ref=female) —0.43(—1.60 to 0.74) 0.65 —1.84(-3.73 to 0.06) 0.057
Age (ref=under 18)
18~30 3.17(0.52 to 5.83) 0.019 3.98(0.14 to 7.83) 0.042
31~40 1.93(—1.34 to 5.20) 0.24 0.30(—4.45 to 5.05) 0.90
41~50 0.87(-2.57 to 4.32) 0.62 2.02(—2.97 to 7.02) 0.43
51~ 0.33(-3.73 to 4.40) 0.87 2.00(—3.89 to 7.89) 0.50
Job(ref=student)
Employed 1.53(—0.69 to 3.76) 0.17 2.20(—1.03 to 5.44) 0.18
Unemployed 12.87(2.24 to 23.51) 0.018 18.00(2.87 to 33.13) 0.020
Education(ref= Secondary school and below)
College degree 1.66(—1.04 to 4.37) 0.23 2.17(-1.76 to 6.10) 0.28
University-Bachelor —0.41(-2.15 to 1.35) 0.65 —0.10(—2.65 to 2.45) 0.94
University-Master and above 1.56(—0.78 to 3.91) 0.19 3.44(0.04 to 6.84) 0.047
Route of entry (ref= International transportation) 0.49(—1.20 to 2.13) 0.58 1.84(—0.57 to 4.26) 0.13
Sunlight in room (ref=Poor sunlight) —0.10(—1.27 to 1.06) 0.86 0.72(—0.90 to 2.34) 0.38
Period of responses 0.18(—0.06 to 0.41) 0.13 0.39(0.06 to 0.73) 0.020

Abbreviations: SAS, self-rating anxiety scale; SDS, self-rating depression scale.

between

found in individuals quarantined due to the outbreak of
HINI (mortality: 1%).%

The results of multi-level mixed-effects models
showed that the symptoms of anxiety and depression had
a downward trend during the early period of quarantine,
which might be due to the greatest psychological stress
caused by the nervousness of people first coming to unfa-
miliar dedicated hotels.> With the progression of quaran-
tine, anxiety and depression were lessened in these
participants. The possible reasons include: (1) if they
were infected, they usually had symptoms a few days
after the beginning of the quarantine;®° thus, with the
progression of the quarantine, the risk of being infected
decreases in these asymptomatic people; (2) they gradu-
ally adapt to the isolated living environment; (3) they have
better access to medical services during quarantine
because of the deployment of sufficient professional
health personnel at the dedicated hotels, meaning that if
they have any symptoms, they could be timely diagnosed
and treated. Previous studies have also confirmed that
sufficient material and medical services supply can effec-
tively alleviate the psychological distress of quarantined
people.® These factors may also be the reason why some
studies found no difference in psychological status

quarantined people and

non-quarantined

people.'®!'7 Our results suggested that when people first
came to the dedicated hotels, they were the most in need
of psychological counseling. Also, telemedicine and
remote counseling may be a feasible way to provide
psychological counseling, as it can reduce the risk of
exposure to COVID-19.%!

Moreover, we also found that the psychological symp-
toms of the participants deteriorated after 8 or 9 days of
the quarantine. Previous cross-sectional studies reported
similar findings, ie, the psychological symptoms of those
in quarantine for >10 days were worse compared to those
in quarantine for <10 days.*>*° Thus, the quarantine time
should be controlled within 9 days if possible to reduce
psychological distress caused by quarantine. As the incu-
bation period of 2019-nCoV is less likely to exceed more
than 9 days, converting the quarantine from dedicated
facilities into home quarantine after 9 days of quarantine
should be considered.

The unemployment and age 18~30 years old were
associated with higher SAS and SDS scores, which was
consistent with those of the previous studies.'****> The
unemployed and those who are 18-30-years old usually

have poor economic conditions. Therefore, compared with
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others, they have a weaker ability to resist risks and more
worries about the future, which might lead to greater
psychological distress.®'* Meanwhile, more depressive
symptoms were observed in the later quarantine period,
which might be because in March 2020, China stopped
working, and people did not go to work regardless of
being quarantined or not.'? However, the Chinese had
gradually resumed their work since May 2020, but people
who were quarantined in the later period could still not go
to work and faced greater economic pressure, which
might, in turn, lead to depression. Consequently, more
attention should be paid to these high-risk subgroups.
The results of subgroup analysis showed no significant
difference in the changing trend of mental health among
subgroups during quarantine, including men and women,
although women showed more psychological distress on
the first day of participation in this study. Previous studies
have also shown that gender greatly impacts psychological
435 while further studies are
needed to investigate whether there are any differences in

distress during quarantine,’

the trends of their psychological status during quarantine.

According to the previous studies, stressors during
quarantine include fears of infection, frustration, and bore-
dom, and inadequate supplies and information.® In this
study, the most prominent stressors of psychological dis-
tress were “fear of being infected by others” and “malad-
justment to the environment”, which have also been
identified in studies conducted during COVID-19 and
SARS outbreak.”>>® The participants wanted to know
about the “nucleic acid test results” and “the specific
time and arrangement for lifting quarantine” to alleviate
their anxiety. Previous studies have also shown that the
spread of alarming information and fake news during the
epidemic tends to aggravate the psychological distress of
the population.®”*® Therefore, correct science populariza-
tion and education during isolation may help to reduce
panic and ameliorate psychological distress. These find-
ings also provide us with content that is relevant for
psychological counseling.

The present study has some limitations. First, the time
points when participants were filling out the questionnaire
were not completely consistent. Some participants did not
fill out the questionnaires according to the prescribed date
(once every three days), showing an uncertain impact on
data quality, although sensitivity analysis was used to
reduce its impact on the results. Second, isolation mea-
sures during the outbreak limited the ability to follow up
with these participants, and some participants filled out the

questionnaire less frequently than they should. The under-
reporting of some people’s mental health information may
cause bias to the research results and reduce the reliability
of the conclusion, although appropriate models were used
to fully dig the information of existing data. Thus, further
researches might be necessary to explore the trends in
mental health during quarantine by higher quality follow-
up data. Third, some factors that may affect the mental
health of the population were not included in this study,
such as emotional contact and pandemic awareness,’’ but
we believe that these factors have a limited impact on the
dynamic changes in trends of mental health during

quarantine.

Conclusion

This is the first study that revealed the dynamic changes in
the mental health of the people quarantined in dedicated
hotels during the quarantine period, suggesting that the
mental health of the people entering from high-risk areas
of COVID-19 coronavirus might be ameliorated during the
early period of quarantine. Thus, if the quarantine in
dedicated hotels is inevitable, the duration of quarantine
should preferably be shorter. Also, the psychological status
of the individuals should be closely monitored at the
beginning of the quarantine and after more than 9 days.
Meanwhile, more attention should be paid to unemployed
individuals and those aged 18-30 years old. Future studies
should include more variables that may affect mental
health and conduct higher quality follow-ups of quaran-
tined people.
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