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Abstract

Background: People undergoing mass home- and community-based quarantine are vulnerable to mental health disorders during
outbreaks of coronavirus disease (COVID-19), but few studies have evaluated the associated psychosocial factors.

Objective: Thisstudy aimed to estimate the preval ence of anxiety and depressive symptoms and identify associated demographic
and psychosocial factorsin the general Chinese population during the COV1D-19 pandemic quarantine period.

Methods: Participants aged 18 years or above were recruited in a cross-sectional online survey using snowball sampling from
February 26-29, 2020. The survey included questions on demographics, family relationships, chronic diseases, quarantine
conditions, lifestyle, COVID-19 infection, and anxiety and depressive symptoms. Logistic regression analyses were conducted
to identify factors associated with elevated anxiety or depressive symptoms.

Results: Out of 2331 participants, 762 (32.7%) experienced elevated anxiety or depressive symptoms. Ninerisk factors associated
with anxiety or depressive symptoms included younger age, reduced income, having cancer or other chronic diseases, having
family members living with cancer, concerns related to COVID-19 infection for themselves or family members, living alone,
having family conflicts, having <3 or >8 hours of sedentary time per day, and worsened sleep quality.

Conclusions: The findings highlight an urgent need for psychological support for populations at high risk for elevated anxiety
or depressive symptoms during the COVID-19 pandemic.

(J Med Internet Res 2020;22(8):€20328) doi: 10.2196/20328
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Introduction

Pandemics and other public health crises such as severe acute
respiratory syndrome (SARS), Ebola, and the current
coronavirus disease (COVID-19) pandemic often result in
elevated rates of mental health problems [1-3]. Anxiety,

http://www.jmir.org/2020/8/e20328/

arethe most common mental health problems during pandemics
[4]. To fight against the COVID-19 pandemic, quarantine
strategies have been implemented in many countries including
China [5,6]. However, large-scale and long-term quarantine
may have negative impacts on people's mental health. A recent
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study found that the prevalence of depressive symptoms was
20.1% in the Chinese popul ation during thefirst month of widely
implemented quarantine due to COVID-19 [7], which is much
higher than previous reports of the lifetime rate of depressive
symptoms in this population (6.8%), based on a representative
sample [8]. However, empirical evidence regarding
psychological disorders and related risk factors among people
undergoing mass home- and community-based quarantine are
still lacking.

Although severa studies have reported on factors associated
with mental health disorders during the COVID-19 pandemic,
some factors particularly characteristic of the pandemic and
corresponding quarantine strategy remain understudied. In the
existing literature, factors such as demographic characteristics,
lifestyle, and concerns about COVID-19 infection have been
examined during the pandemic [7,9,10]. Specifically, reduced
income, increased sedentary time, poor sleep quality, and
concernsfor COVID-19 infection were reported as risk factors
for elevated anxiety or depressive symptoms[7,9,10]. Yet little
attention has been paid to social factors such asan individual’s
household composition (living al one or with others) and family
relationships, all of which may reflect people’s social
connectedness and affect their psychological well-being
especially under socia distancing or quarantine policies. During
the COVID-19 quarantine period, astrict movement restriction
waswidely implementedin China[6]. Peopl e either spent more
time with family members at home or experienced isolation
during quarantine. The former scenario could lead to increased
family conflicts during this hardship, and the latter may result
in social isolation [11]. However, the potential risk factors for
mental health symptoms arising from the COV1D-19 pandemic
have rarely been studied during the quarantine.

In addition, previous studies have shown mixed findings about
the effects of some factors such as age on anxiety or depressive
symptoms during the COV1D-19 pandemic. One study reported
that individual s between 18 and 30 years or above 60 years had
the highest rates of psychological distressduring the COVID-19
outbreaks[12], while another study found only younger people
presented higher levels of stress and anxiety [13]. Two other
studies found no association between age and mental health
problems during the COVI1D-19 outbreaks [10,14].

Some populations such as people living with cancer or other
chronic diseasesmay be at increased risk for devel oping mental
health problems during apandemic dueto their tenuous physical
health, barriers to accessing medical treatment, higher risks of
COVID-19 infection, and higher probability of severe illness
if infected [15-19]. During the COVID-19 quarantine period,
patients with cancer or other chronic diseases may experience
increased challenges related to receiving routine medical care
due to mobility restrictions and the potential shortages of
medical workersand essential medicines[20]. One study found
that the likelihood of COVID-19 infection in cancer patients
was twice as high as that in the general population [17]. In
addition, the World Health Organization (WHO) reported that
patientswith pre-existing noncommuni cable diseases, including
cardiovascular disease, chronic respiratory disease, diabetes,
and cancer, are at increased risk of severe illness from
COVID-19 [21]. Therefore, the WHO has urged the global
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medical community to pay additional attention to mental health
in this vulnerable population, especially during the pandemic
[21]. Yet, studies on mental health problemsin cancer patients
or other chronic diseases are scarce.

To fill these gaps in the literature, the current study aimed to
estimate the prevalence of anxiety or depressive symptoms and
identify associated demographic and psychosocia factors in
the general Chinese population during the COVID-19 pandemic
guarantinein Chinain February 2020. Specifically, we examined
the effects of associated factorsincluding demographics, family
relationships, chronic disease status, quarantine conditions,
lifestyle, and COVID-19 infection. Special attention was paid
to characteristics particularly relevant to the COVID-19
pandemic quarantine such as household composition, family
conflict, and chronic disease status.

Methods

Participants aged 18 years or above were recruited through a
snowball sampling process via WeChat from February 26-29,
2020 during the community- or home-based quarantinein China.
WeChat isthe most widely used social mediaplatformin China
with over 1 billion active users [22]. We developed an online
guestionnaire using Questionnaire Star, the link to which could
be shared viaWeChat. Clicking the survey link in WeChat took
participants directly to the online questionnaire. The online
survey link was initially and purposely sent to 10 participants
who were chosen to ensure a broad representation of age,
gender, educational level, and chronic diseases status (eg, with
or without chronic diseases). We asked these participants to
send the survey link to friends on their WeChat contact list
whom they considered suitablefor this survey, and their friends
were also encouraged to send the link to their own WeChat
contact networks. The snowball sampling process continued
until a sufficient sample size was reached. To recruit cancer
patients and their family members, oncologists sent the survey
link to patient groups in WeChat and encouraged them to
participate in the study. Participants anonymously completed
the self-administered electronic questionnaire for about 15
minutes with no financial incentive. Participants were allowed
to reaccess the survey link but doing so erased their previous
data. Although the probability of repeated completion by the
same participants cannot be ruled out, such instanceswererare
as they were asked to complete it once and there was no
incentive for repeat submissions.

Data on demographics (eg, age, gender, marital status,
educational status, household composition, individual income),
family relationships (eg, family conflict), chronic diseases (eg,
cancer, hypertension, diabetes, asthma, cerebrovascular or
cardiovascular diseases), quarantine conditions (eg, quarantine
duration, frequency of going out during the quarantine), lifestyle
(eg, physical activity, sedentary behavior, sleep quality),
COVID-19 infection (eg, confirmed or suspected cases among
family members, friends, colleagues, or in the community), and
anxiety and depressive symptoms were collected.

Anxiety and depressive symptoms were assessed by the 14-item
Hospital Anxiety and Depression Scale (HADS) that comprises
two 7-item subscales; participants with an Anxiety subscale
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(HADS-A) score>8 or a Depression subscale (HADS-D) score
>8 were classified as having elevated anxiety or depressive
symptoms [23]. We chose HADS because not only does it
measure anxiety and depressive symptoms simultaneously with
good reliability and validity [24], but it isalso easy to understand
and brief, requiring minimal time to complete. In comparison,
other tools such as the Center for Epidemiologic Studies
Depression Scdle (CESD) and the Patient Heath
Questionnaire-9 (PHQ-9) measure only depressive symptoms.
In addition, the 20-item CESD istoo long to complete, whereas
PHQ-9 hasoneitemthat is particul arly sensitive and unsuitable
for the genera population during the stressful time of the
pandemic (ie, “ Thoughts that you would be better off dead, or
thoughts of hurting yourself in some way”) [24]. Therefore,
based on the feedback from the pilot study prior to the
large-scale survey deployment, we chose to use HADS.

The sample size was calcul ated based on the estimated rate of
anxiety or depressive symptoms in the general population. A
pre-COVID-19 epidemiological study reported the lifetime
prevalence of anxiety and depressive symptoms in the Chinese
population as 7.6% and 6.8%, respectively [8]. Considering the
likelihood of increased rates of anxiety and depressive symptoms
during pandemics, we hypothesized a rate of 18% for anxiety
or depressive symptoms in the general population. With a
significance level set at .05, an absolute error of 1.8%, and
allowing for up to 10% invalid questionnaires, we estimated a
minimum sampl e size of 2004 for the current study.

Logistic regression models were employed to identify factors
associated with elevated anxiety or depressive symptoms. All
variables were categorized and described by frequencies and
percentages. Univariate logistic regression models were used
to analyze the distribution of anxiety or depressive symptoms
among different categories for each variable and select risk
factors for multivariate analysis. For example, to identify
whether chronic disease status was a potential risk factor for
anxiety or depressive symptoms, we compared the rate of
anxiety or depressive symptoms among participantswith chronic
diseases to that of participants without. Variables with P<.10
in univariate analysis were included in the multivariate logistic
regression model and those with P<.05 were retained in the
final model. R software version 3.5.1 (R foundation for
Statistical Computing) was used for data analyses.

This study was approved by the institutional review board of
the School of Public Health, Sun Yat-sen University, and all
participants provided informed consent.
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Results

Out of 2441 questionnaires collected, 2331 (95.5%) were
deemed valid using aquality-control question, which stated that
its purpose was to screen out invalid questionnaires and
requested participantsto check a specific option. Questionnaires
that checked the correct option were considered valid. Themean
age of participants was 34.4 (SD 11.1) years, 56.1% (n=1307)
were female, 60.0% (n=1398) were married, 73.7% (n=1718)
had a bachel or’s degree or above, 11.5% (n=269) had a chronic
disease, 41.6%(n=970) had family members with a chronic
disease, 44.7% (n=1041) had been quarantined for over 3 weeks,
and 54.5% (n=1271) went out no more than once a week. In
total, 32.7% (n=762) of participants experienced elevated
anxiety or depressive symptoms. Specifically, 25.4% (n=592)
experienced anxiety, 21.3% (n=496) experienced depressive
symptoms, and 13.9% (n=326) experienced both anxiety and
depressive symptoms.

Rates of elevated anxiety or depressive symptoms among people
without chronic diseases, with cancer, and with other chronic
diseaseswere 31.5% (n=649), 34.8% (n=32), and 45.8% (n=81),
respectively. Rates of elevated anxiety or depressive symptoms
among people whose family members had no chronic diseases,
cancer, and other chronic diseaseswere 31.7% (n=431), 45.0%
(n=36), and 33.1% (n=295), respectively.

As shown in Table 1, nine variables were retained in the
multivariate logistic regression model, and the odds ratio (OR)
of each variable was adjusted by the remaining eight variables
in the model. Risk factors associated with elevated anxiety or
depressive symptoms included younger age (<40 years) (41-55
years: OR 0.666, 95% Cl 0.494-0.899; =56 years. OR 0.507,
95% CI 0.304-0.847), reduced income during quarantine (OR
1.441, 95% Cl 1.179-1.760), having cancer (OR 1.900, 95% Cl
1.146-3.149) or other chronic diseases (OR 2.222, 95% ClI
0.304-0.847), having family members living with cancer (OR
1.821, 95% CI 1.119-2.964), concernsfor COVID-19 infection
for themselves or family members (moderate concern: OR 1.603,
95% Cl 1.216-2.115; severe concern: OR 2.315, 95% ClI
1.705-3.142), living aone (living with family or others: OR
0.595, 95% CI 0.422-0.839), having family conflicts during the
COVID-19 outbreak (OR 1.707, 95% CI 1.267-2.299), having
<3 (OR 1.702, 95% CI 1.407-2.059) or >8 (OR 1.458, 95% ClI
1.193-1.783) hours of sedentary time per day, and worsened
deep quality (OR 2.917, 95% ClI 2.319-3.670) during the
quarantine.
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Table 1. Logistic regression of associated factors for elevated anxiety or depressive symptoms during the quarantine (N=2331).
Variable Total, N Anxiety or depress  Unadjusted results Adjusted results
sive symptoms?, n
(%)
Odds ratio P value Oddsrratio P value
(95% CI) (95% Cl)
Age (years)
18-25 530 184 (34.7) 1 (ref®) N/AC 1 (ref) N/A
26-40 1197 406 (33.9) 0.965 (0.778-1.197) .75 0.836 (0.661-1.058) .14
41-55 475 138 (29.1) 0.770 (0.590-1.006) .06 0.666 (0.494-0.899) .01
256 129 34(26.4) 0.673 (0.438-1.035) .07 0.507 (0.304-0.847) .01
Changein income
Unchanged 1571 467 (29.7) 1 (ref) N/A 1 (ref) N/A
Worse 737 290 (39.3) 1,534 (1.277-1.842) <.001 1.441 (1.179-1.760) <.001
Better 23 5(21.7) 0.657 (0.242-1.779) .41 0.558 (0.198-1.575) .27
Has a chronic disease
None 2062 649 (31.5) 1 (ref) N/A 1 (ref) N/A
Other chronic diseases 177 81 (45.8) 1.837 (1.347-2.505) <.001 2.222 (1.556-3.172) <.001
Cancer 92 32(34.8) 1.161(0.749-1.801) .51 1.900 (1.146-3.149) .01
Family memberswith chronic diseases
None 1361 431 (3L.7) 1 (ref) N/A 1 (ref) N/A
Other chronic diseases 890 295 (33.1) 1.070 (0.893-1.281) .46 0.983 (0.808-1.196) .86
Cancer 80 36 (45.0) 1.765 (1.120-2.783) .01 1.821(1.119-2.964) .02
Concerns about infection for themselves or family members
Little 400 87 (21.8) 1 (ref) N/A 1 (ref) N/A
Moderate 1351 430 (31.8) 1.680 (1.290-2.187) <.001 1.603 (1.216-2.115) .001
Severe 580 245 (42.2) 2.631(1.971-3513) <.001 2.315 (1.705-3.142) <.001
Living situation
Alone 168 71 (42.3) 1 (ref) N/A 1 (ref) N/A
With family or others 2163 691 (31.9) 0.641 (0.466-0.882) .06 0.595 (0.422-0.839) .003
Family conflict®
No 1502 409 (27.2) 1 (ref) N/A 1 (ref) N/A
Yes 829 353 (42.6) 1.982 (1.658-2.369) <.001 1.702 (1.407-2.059) <.001
Sedentary behavior (hoursday)
3-8 1150 313(27.2) 1 (ref) N/A 1 (ref) N/A
<3 261 102 (39.1) 1.715(1.296-2.271) <.001 1.707 (1.267-2.299) <.001
>8 920 347 (37.7) 1.619 (1.344-1.951) <.001 1.458 (1.193-1.783) <.001
Sleep quality during quarantine
Unchanged 1448 384 (26.5) 1 (ref) N/A 1 (ref) N/A
Worse 451 249 (55.2) 3.416 (2.743-4.253) <.001 2.917 (2.319-3.67)  <.001
Better 432 129 (29.9) 1.180(0.931-1.495) .17 1.043 (0.814-1.335) .74
Region
Other provinces 2134 677 (31.7) 1 (ref) N/A N/A N/A
Hubel Province 197 85 (43.1) 1.633 (1.214-2.197) .001 N/A N/A
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Variable Total, N Anxiety or depress  Unadjusted results Adjusted results
sive symptoms?, n
(%)
Odds ratio P value Oddsrratio P value
(95% CI) (95% Cl)
I nfection cases’
None 2285 736 (32.2) 1 (ref) N/A N/A N/A
Yes 46 26 (56.5) 2.736 (1.517-4.933) .001 N/A N/A
Duration of quarantine
<3 weeks 1290 414 (32.1) 1 (ref) N/A N/A N/A
>3 weeks 1041 348 (33.4) 1.063 (0.893-1.264) .49 N/A N/A
Freguency of going out
Never 462 152 (19.9) 1 (ref) N/A N/A N/A
<1 time per week 809 256 (33.6) 0.944 (0.740-1.205) .64 N/A N/A
2-4 times per week 769 261 (34.3) 1.048 (0.820-1.339) .71 N/A N/A
=5 times per week 261 93 (12.2) 0.958 (0.700-1.311) .79 N/A N/A

Parti cipants with an HADS-A score =8 or an HADS-D score >8 were classified as those with elevated anxiety or depressive symptoms.

Bref: reference.
°N/A: not applicable.

dchronic diseases included the following options: cancer, hypertension, diabetes, cerebrovascular disease (eg, stroke, cerebral infarction, cerebral
hemorrhage), ischemic heart disease, chronic hepatitis/cirrhosis, chronic bronchitis’emphysema, asthma, rheumatoid arthritis, psychological disorders,

and others specified by the participants.

€Family conflict refers to family disputes over COVID-19—elated preventive measures (eg, frequency of hand washing), concerns about mutual
transmission of coronavirus among family members, and different opinions on information related to COVID-19 (eg, origins of the outbreak) were the

three main triggers of family conflict.

fInfection cases; whether there were confirmed or suspected cases among family members, friends, colleagues, or in the community.

Discussion

China’slarge-scale quarantine wasimplemented in late January
2020, resulting in weeks of social isolation. In our sampled
population, 32.7% experienced elevated anxiety or depressive
symptoms during the quarantine, with 25.4% and 21.3%
experiencing anxiety and depressive symptoms, respectively.
This is more than triple the rates of lifetime anxiety and
depressive symptoms previoudly reported for the Chinese
population (7.6% and 6.8%, respectively) [8]. In our survey,
the rates of elevated anxiety or depressive symptoms among
participants with cancer or chronic diseases were found to be
34.8% and 45.8%, respectively, which are higher than the rate
of 31.5% identified among partici pants without chronic diseases
during the COVID-19 quarantine.

Consistent with the existing literature, this study also found that
financial loss, infection concerns, sedentary behavior, poor deep
quality, living with cancer or other chronic diseases, or having
family members with cancer were associated with elevated
anxiety or depressive symptoms [11,25-27]. Previous studies
reported inconsistent results regarding the impact of age on
anxiety or depressive symptoms during the COV1D-19 outbreak.
One study revealed a greater negative psychological impact for
both young adults and the elderly [12], while another study
found that only younger age was associated with increased stress
[13]. In our study, we found that younger people were more

http://www.jmir.org/2020/8/e20328/

likely to experience elevated anxiety or depressive symptoms
than those above 40 years. A possible explanation for thisresult
is that younger people might have heavier financial burdens
and more access to information about the COVID-19 epidemic
through social media, both of which could lead to increased
stress[28]. Some studies have indicated that increased sedentary
behavior was associated with anxiety and depressive symptoms
during the COVID-19 pandemic [29]. Interestingly, our study
found associations between both increased (>8 hours per day)
and decreased sedentary time (<3 hours per day) and mental
health symptoms. This could be explained by people who were
working or taking care of sick family members suffering from
intensified stress due to the likelihood of exposure to
COVID-19. However, this finding needs further exploration.

This study found some unique risk factors associated with
elevated anxiety or depressive symptoms in the Chinese
population during the COVID-19 outbreak. We found that
people who lived alone had an increased risk of anxiety or
depressive symptoms, which might be due to diminished social
interactions during the quarantine. Conversely, we aso found
that family conflict related to COVID-19 might be a source of
stress contributing to mental health problems. In our survey,
therate of family conflict during the COVID-19 quarantinewas
found to be 36%, and most family conflict was related to
COVID-19, such as disagreements over how family members
should protect themselves from the pandemic and different
opinions about information related to COVID-19. Theseresults
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provideimportant empirical evidencefor policy making; tailored
strategies are advisable for different populations at high risk of
increased psychological distress and problems. Social
connectedness and support should be promoted and provided,
especialy to those who live alone as an effort to protect them
from social isolation. Information on COVID-19 and health
promotion could be delivered more effectively through multiple
channelsto minimize family conflict and cultivate better mental
health.

There are some limitationsin this study. Our sample was more
educated than the general Chinese adult population and may
not be representative due to limitations of the sampling method
used. However, since random sampling is difficult to achieve
inasituation like the COV1D-19 pandemic, social media—based

Guo €t al

samplingisapreferred aternative [30]. Though we oversampled
cancer patients and their family members through the WeChat
contact networks of doctors, the numbers were still small.
Findings should be interpreted with caution. Future studies
exploring interactions between or among risk factors may be
helpful in providing guidance for vulnerable populations.

The results of this study highlight an urgent need for
psychological support and counseling for populations at high
risk for elevated anxiety or depressive symptoms during the
current pandemic or any quarantineimplementation. The WHO
needs to urge the globa medica community to provide
screening for mental health problemsand psychological services
to vulnerable popul ations such as patients with cancer or other
chronic diseases.

Acknowledgments

Thiswork was supported by the National Natural Science Foundation of China(grant numbers 71573290, 81572391). The authors
would like to thank the patients, their family members, and research staff in the hospitals and research sites involved.

Authors Contributions

Y G and CC have full accessto al of the data of this study and take responsibility for the integrity of the data and the accuracy
of thedataanalysis. Y G and CC wereresponsiblefor study concept and design; YZ, WY, MZ, YL, HX, XL, JL, and SW contributed
to dataacquisition, analysis, or interpretation of data. Y G and CC drafted the manuscript. YG, CC, YZ, WY, YL, MZ, and AM-W
critically revised the manuscript for important intellectual content. YZ, YL, and MZ conducted the statistical analysis. YG, CC,
YZ,YL,MZ, and WY offered administrative, technical, or material support. YG and CC supervised the study.

Conflictsof Interest
None declared.

References

1. Reardon S. Ebola's mental-health wounds linger in Africa. Nature 2015 Mar 05;519(7541):13-14. [doi: 10.1038/5190134]
[Medline: 25739606]

2. Maunder RG. Was SARS amental health catastrophe? Gen Hosp Psychiatry 2009;31(4):316-317 [FREE Full text] [doi:
10.1016/j.genhosppsych.2009.04.004] [Medline: 19555790]

3. Mental health and psychosocia considerations during the COV1D-19 outbreak. World Health Organization. 2020 Mar.
URL: https://www.who.int/publications/i/item/mental -heal th-and-psychosocial -consi derati ons-during-the-covid-19-outbreak
[accessed 2020-06-23]

4.  Pfefferbaum B, North CS. Mental Health and the Covid-19 Pandemic. N Engl JMed 2020 May 13:e [FREE Full text] [doi:
10.1056/NEJMp2008017] [Medline: 32283003]

5. Coronavirus disease 2019 (COVID-19) Situation Report - 53. World Health Organization. 2020 Mar. URL: https.//www.
who.int/docs/default-source/coronaviruse/situati on-reports/20200313-sitrep-53-covid-19.pdf ?sfvrsn=adb3f72_2 [accessed
2020-03-14]

6. GuoY,LiY,Monroe-Wise A, Yeung SJ, Huang Y. A dynamic residential community-based quarantine strategy: China's
experiencein fighting COVID-19. Infect Control Hosp Epidemiol 2020 May 23:1 [FREE Full text] [doi:
10.1017/ice.2020.172] [Medline: 32321606]

7. Huang, Zhao N. Generalized anxiety disorder, depressive symptoms and sleep quality during COVID-19 outbreak in
China: aweb-based cross-sectional survey. Psychiatry Res 2020 Jun;288:112954 [FREE Full text] [doi:
10.1016/j.psychres.2020.112954] [Medline: 32325383]

8.  HuangY,WangY, Wang H, Liu Z, Yu X, Yan J, et al. Prevalence of mental disordersin China: a cross-sectional
epidemiological study. The Lancet Psychiatry 2019 Mar;6(3):211-224. [doi: 10.1016/S2215-0366(18)30511-X] [Medline:
30792114]

9. PappasS, NtellaV, Giannakas T, Giannakoulis VG, Papoutsi E, Katsaounou P. Prevalence of depression, anxiety, and
insomniaamong healthcare workers during the COVID-19 pandemic: A systematic review and meta-analysis. Brain Behav
Immun 2020 May 08:e [FREE Full text] [doi: 10.1016/j.bbi.2020.05.026] [Medline: 32437915]

10. Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, et a. Immediate Psychological Responses and Associated Factors during
the Initial Stage of the 2019 Coronavirus Disease (COVID-19) Epidemic among the General Population in China. Int J
Environ Res Public Health 2020 Mar 06;17(5):e [FREE Full text] [doi: 10.3390/ijerph17051729] [Medline: 32155789]

hittp:/Awww.j mir.org/2020/8/e20328/ JMed Internet Res 2020 | vol. 22 | iss. 8 | 20328 | p. 6

(page number not for citation purposes)


http://dx.doi.org/10.1038/519013a
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25739606&dopt=Abstract
http://europepmc.org/abstract/MED/19555790
http://dx.doi.org/10.1016/j.genhosppsych.2009.04.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19555790&dopt=Abstract
https://www.who.int/publications/i/item/mental-health-and-psychosocial-considerations-during-the-covid-19-outbreak
https://www.nejm.org/doi/10.1056/NEJMp2008017
http://dx.doi.org/10.1056/NEJMp2008017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32283003&dopt=Abstract
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200313-sitrep-53-covid-19.pdf?sfvrsn=adb3f72_2
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200313-sitrep-53-covid-19.pdf?sfvrsn=adb3f72_2
http://europepmc.org/abstract/MED/32321606
http://dx.doi.org/10.1017/ice.2020.172
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32321606&dopt=Abstract
http://europepmc.org/abstract/MED/32325383
http://dx.doi.org/10.1016/j.psychres.2020.112954
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32325383&dopt=Abstract
http://dx.doi.org/10.1016/S2215-0366(18)30511-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30792114&dopt=Abstract
http://europepmc.org/abstract/MED/32437915
http://dx.doi.org/10.1016/j.bbi.2020.05.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32437915&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17051729
http://dx.doi.org/10.3390/ijerph17051729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32155789&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Guoet d

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24,

25.

26.

27.

28.

29.

30.

Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, et al. The psychological impact of quarantine
and how to reduce it: rapid review of the evidence. The Lancet 2020 Mar 14;395(10227):912-920. [doi:
10.1016/S0140-6736(20)30460-8] [Medline: 32112714]

Qiu J, Shen B, Zhao M, Wang Z, Xie B, Xu Y. A nationwide survey of psychological distress among Chinese peoplein
the COVID-19 epidemic: implications and policy recommendations. Gen Psych 2020 Mar 06;33(2):€100213 [FREE Full
text] [doi: 10.1136/gpsych-2020-100213] [Medline: 32215365]

Mazza C, Ricci E, Biondi S, Colasanti M, Ferracuti S, Napoli C, et al. A Nationwide Survey of Psychological Distress
among Italian People during the COVID-19 Pandemic: Immediate Psychological Responses and Associated Factors. Int J
Environ Res Public Health 2020 May 02;17(9):e [FREE Full text] [doi: 10.3390/ijerph17093165] [Medline: 32370116]
Gao J, Zheng P, JiaY, Chen H, Mao Y, Chen S, et al. Mental health problems and social media exposure during COVID-19
outbreak. PL0S One 2020;15(4):€0231924 [EREE Full text] [doi: 10.1371/journal.pone.0231924] [Medline: 32298385]
Al-Shamsi HO, Alhazzani W, Alhuraiji A, Coomes EA, Chemaly RF, Almuhanna M, et a. A Practical Approach to the
Management of Cancer Patients During the Novel Coronavirus Disease 2019 (COVID-19) Pandemic: An International
Collaborative Group. Oncologist 2020 Jun;25(6):€936-€945 [FREE Full text] [doi: 10.1634/theoncol ogist.2020-0213]
[Medline: 32243668]

Wang H, Zhang L. Risk of COVID-19 for patients with cancer. The Lancet Oncology 2020 Apr;21(4):€181 [FREE Full
text] [doi: 10.1016/S1470-2045(20)30149-2] [Medline: 32142621]

Yu J, Ouyang W, Chua MLK, Xie C. SARS-CoV-2 Transmission in Patients With Cancer at a Tertiary Care Hospital in
Wuhan, China. JAMA Oncol 2020 Mar 25:e [FREE Full text] [doi: 10.1001/jamaoncol.2020.0980] [Medline: 32211820]
Zhang L, Zhu F, XielL, Wang C, Wang J, Chen R, et a. Clinical characteristics of COVID-19-infected cancer patients: a
retrospective case study in three hospitals within Wuhan, China. Ann Oncol 2020 Jul;31(7):894-901 [FREE Full text] [doi:
10.1016/j.annonc.2020.03.296] [Medline: 32224151]

Pellino G, Spinelli A. How Coronavirus Disease 2019 Outbreak |s Impacting Colorectal Cancer Patientsin Italy: A Long
Shadow Beyond Infection. Dis Colon Rectum 2020 Jun;63(6):720-722. [doi: 10.1097/DCR.0000000000001685] [Medline:
32384401]

Kang C, Yang S, Yuan J, Xu L, Zhao X, Yang J. Patients with chronic illness urgently need integrated physical and
psychological care during the COVID-19 outbreak. Asian J Psychiatr 2020 May 07;51:102081 [FREE Full text] [doi:
10.1016/j.8p.2020.102081] [Medline: 32289729]

Clinical management of COV1D-19. World Health Organization. 2020 Mar. URL : https://www.who.int/publications/i/item/
clinical-management-of-covid-19 [accessed 2020-06-23]

WeChat. Wikipedia. URL: https.//zh.wikipedia.org/wiki/%ES%BEY%A E%E4%BF%A 1 [accessed 2020-03-23]

Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiatr Scand 1983 Jul;67(6):361-370. [doi:
10.1111/j.1600-0447.1983.tb09716.x] [Medline: 6880820]

Smarr KL, Keefer AL. Measures of depression and depressive symptoms: Beck Depression Inventory-11 (BDI-I1), Center
for Epidemiologic Studies Depression Scale (CES-D), Geriatric Depression Scale (GDS), Hospital Anxiety and Depression
Scale (HADS), and Patient Health Questionnaire-9 (PHQ-9). Arthritis Care Res (Hoboken) 2011 Dec;63 Suppl 11:5454-S466
[FREE Full text] [doi: 10.1002/acr.20556] [Medline: 22588766]

DuJ, DongL,Wang T, Yuan C, Fu R, Zhang L, et al. Psychological symptoms among frontline healthcare workers during
COVID-19 outbreak in Wuhan. Gen Hosp Psychiatry 2020 May 03:e [FREE Full text] [doi:
10.1016/j.genhosppsych.2020.03.011] [Medline: 32381270]

Vancampfort D, Firth J, Schuch FB, Rosenbaum S, Mugisha J, Hallgren M, et al. Sedentary behavior and physical activity
levelsin people with schizophrenia, bipolar disorder and major depressive disorder: agloba systematic review and
meta-analysis. World Psychiatry 2017 Oct;16(3):308-315 [ FREE Full text] [doi: 10.1002/wps.20458] [Medline: 28941119]
Cao W, Fang Z, Hou G, Han M, Xu X, Dong J, et a. The psychological impact of the COVID-19 epidemic on college
studentsin China. Psychiatry Res 2020 May;287:112934 [FREE Full text] [doi: 10.1016/j.psychres.2020.112934] [Medline:
32229390]

Cheng C, Jun H, Liang B. Psychological health diathesis assessment system: a hationwide survey of resilient trait scale for
Chinese adults. Stud Psychol Behav 2014;12:735-742 [EFREE Full text]

Huckins JF, daSilva AW, Wang W, Hedlund E, Rogers C, Nepal SK, et al. Mental Health and Behavior of College Students
During the Early Phases of the COVID-19 Pandemic: Longitudinal Smartphone and Ecological Momentary Assessment
Study. JMed Internet Res 2020 Jun 17;22(6):€20185 [FREE Full text] [doi: 10.2196/20185] [Medline: 32519963]

Cohen N, Arieli T. Field research in conflict environments: Methodological challenges and snowball sampling. Journal of
Peace Research 2011 Jul 28;48(4):423-435. [doi: 10.1177/0022343311405698]

Abbreviations

CESD: Center for Epidemiologic Studies Depression Scale
COVID-19: coronavirus disease
HADS: Hospital Anxiety and Depression Scale

http://www.jmir.org/2020/8/€20328/ JMed Internet Res 2020 | vol. 22 | iss. 8| 20328 | p. 7

(page number not for citation purposes)


http://dx.doi.org/10.1016/S0140-6736(20)30460-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32112714&dopt=Abstract
http://europepmc.org/abstract/MED/32215365
http://europepmc.org/abstract/MED/32215365
http://dx.doi.org/10.1136/gpsych-2020-100213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32215365&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17093165
http://dx.doi.org/10.3390/ijerph17093165
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32370116&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0231924
http://dx.doi.org/10.1371/journal.pone.0231924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32298385&dopt=Abstract
https://doi.org/10.1634/theoncologist.2020-0213
http://dx.doi.org/10.1634/theoncologist.2020-0213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32243668&dopt=Abstract
http://europepmc.org/abstract/MED/32142621
http://europepmc.org/abstract/MED/32142621
http://dx.doi.org/10.1016/S1470-2045(20)30149-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32142621&dopt=Abstract
http://europepmc.org/abstract/MED/32211820
http://dx.doi.org/10.1001/jamaoncol.2020.0980
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32211820&dopt=Abstract
http://europepmc.org/abstract/MED/32224151
http://dx.doi.org/10.1016/j.annonc.2020.03.296
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32224151&dopt=Abstract
http://dx.doi.org/10.1097/DCR.0000000000001685
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32384401&dopt=Abstract
http://europepmc.org/abstract/MED/32289729
http://dx.doi.org/10.1016/j.ajp.2020.102081
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32289729&dopt=Abstract
https://www.who.int/publications/i/item/clinical-management-of-covid-19
https://www.who.int/publications/i/item/clinical-management-of-covid-19
https://zh.wikipedia.org/wiki/%E5%BE%AE%E4%BF%A1
http://dx.doi.org/10.1111/j.1600-0447.1983.tb09716.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6880820&dopt=Abstract
https://doi.org/10.1002/acr.20556
http://dx.doi.org/10.1002/acr.20556
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22588766&dopt=Abstract
http://europepmc.org/abstract/MED/32381270
http://dx.doi.org/10.1016/j.genhosppsych.2020.03.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32381270&dopt=Abstract
https://doi.org/10.1002/wps.20458
http://dx.doi.org/10.1002/wps.20458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28941119&dopt=Abstract
http://europepmc.org/abstract/MED/32229390
http://dx.doi.org/10.1016/j.psychres.2020.112934
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32229390&dopt=Abstract
http://psybeh.tjnu.edu.cn/EN/Y2014/V12/I6/735
https://www.jmir.org/2020/6/e20185/
http://dx.doi.org/10.2196/20185
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32519963&dopt=Abstract
http://dx.doi.org/10.1177/0022343311405698
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Guoet d

HADS-A: Anxiety subscale of Hospital Anxiety and Depression Scale
HADS-D: Depression subscale of Hospital Anxiety and Depression Scale
PHQ-9: Patient Health Questionnaire-9

PTSD: posttraumatic stress disorder

SARS: severe acute respiratory syndrome

WHO: World Health Organization

Edited by G Eysenbach; submitted 16.05.20; peer-reviewed by C Kaylor-Hughes, M Lewia; comments to author 19.06.20; revised
version received 03.07.20; accepted 26.07.20; published 06.08.20

Please cite as.

Guo Y, Cheng C, Zeng Y, Li Y, Zhu M, Yang W, Xu H, Li X, Leng J, Monroe-Wise A, Wu S

Mental Health Disordersand Associated Risk Factorsin Quarantined Adults During the COVID-19 Outbreak in China: Cross-Sectional
Sudy

J Med Internet Res 2020;22(8): 20328

URL: http://mww.jmir.org/2020/8/€20328/

doi: 10.2196/20328

PMID: 32716899

©Yan Guo, Chao Cheng, Yu Zeng, Yiran Li, Mengting Zhu, Weixiong Yang, He Xu, Xiaohua Li, Jinhang Leng, Aliza
Monroe-Wise, Shaomin Wu. Originally published in the Journal of Medical Internet Research (http://www.jmir.org), 06.08.2020.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete bibliographic
information, alink to the original publication on http://www.jmir.org/, as well as this copyright and license information must be
included.

http://www.jmir.org/2020/8/e20328/ JMed Internet Res 2020 | vol. 22 | iss. 8|€20328 | p. 8
(page number not for citation purposes)

RenderX


http://www.jmir.org/2020/8/e20328/
http://dx.doi.org/10.2196/20328
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32716899&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

