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Backgrounds: The widespread coronavirus disease 2019 (COVID-19) outbreak
impacted the mental health of infected patients admitted to Fangcang shelter
hospital a large-scale, temporary structure converted from existing public venues to
isolate patients with mild or moderate symptoms of COVID-19 infection.

Objective: This study aimed to investigate the risk factors of the infected patients
from a new pharmacological perspective based on psychiatric drug consumption
rather than questionnaires for the first time.

Methods: We summarised the medical information and analysed the prevalence
proportion, characteristics, and the related risk factors of omicron variants infected
patients in the Fangcang Shelter Hospital of the National Exhibition and Convention
Center (Shanghai) from 9 April 2022 to 31 May 2022.

Results: In this study, 6,218 individuals at 3.57% of all admitted patients in the Fangcang
shelter were collected suffering from mental health problems in severe conditions
including schizophrenia, depression, insomnia, and anxiety who needed psychiatric
drug intervention. In the group, 97.44% experienced their first prescription of psychiatric
drugs and had no diagnosed historical psychiatric diseases. Further analysis indicated
that female sex, no vaccination, older age, longer hospitalization time, and more
comorbidities were independent risk factors for the drug-intervened patients.

Conclusion: This is the first study to analyse the mental health problems of
omicron variants infected patients hospitalised in Fangcang shelter hospitals. The
research demonstrated the necessity of potential mental and psychological service
development in Fangcang shelters during the COVID-19 pandemic and other public
emergency responses.
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1. Introduction

The new coronavirus disease 2019 (COVID-19) has become a global
public health emergency which was declared a concern by the World
Health Organization (WHO) (1). The omicron variant of the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) caused the
disease to evolve into a serious epidemic outbreak; it spread quickly
around Shanghai in March 2022, with more than 60,000 confirmed
positive infected patients by 31 May 2022. The government implemented
efficient strategies, such as quick isolation, screening, and rebuilding
Fangcang shelter hospital, to protect public health in a timely manner,
prevent the spread of the virus, and manage infected people (2).

Fangcang shelter hospital, one of the effective countermeasures,
played a powerful role in preventing and controlling (3) which were
first implemented as a novel public health concept during the Hubei
COVID-19 medical rescue in 2020 (4). Fangcang shelter hospitals
concept were originally brought from the military field hospitals as the
temporary medical facilities for public health emergencies control.
These structures were mostly converted from stadiums, exhibition
halls, and other public venues supplying medical services such as
infection isolation, disease monitoring and treatment, food supply, and
social activities provision. Fangcang shelter hospitals were constructed
to supply service for the infected patients with mild or moderate
symptoms who are isolated from their families or communities. In the
first COVID-19 pandemic of Wuhan, Fangcang shelter hospitals
showed have been proven to be the most effective and timely way to
prevent virus transmission and control the infection outbreak rapidly
(5, 6). These experiences supplied a certain basis for the controlling
subsequent infections outbreak. During the COVID-19 pandemic,
Shanghai quickly constructed large scale Fangcang shelter hospitals to
response to the omicron variant of the COVID-19 pandemic.

The National Exhibition and Convention Center (Shanghai)
Fangcang hospital was the largest one designed to accommodate 46,872
beds, which received 174,308 infections from 9 April 2022 to 31 May
2022, and all the infected patients were cured to discharge or transferred
to designated hospitals. Such a large number of infected patients
required comprehensive attention.

Evidence shows that the occurrence of major public health events
like severe acute respiratory syndrome (7, 8) and Ebola virus disease
caused not only physical implications but also mental health problems
(9). Similarly, people of varied backgrounds affected by COVID-19
reportedly suffered from a burden of psychological problems (10, 11).
The impact of COVID-19 on patients’ psychology has caused an
international concern (12). Based on questionnaires, previous studies in
Wuhan Fangcang shelter hospitals reported that many admitted patients
faced anxiety, depression, insomnia, perceived stress, post-traumatic
stress symptoms, and so on (13, 14).

Compared with the Wuhan variant of SARS-Cov-2, omicron
variants in Shanghai had lower mortality or severity rate. However, it
caused a larger-scale pandemic with higher rate of infection, faster
spread, and stronger stealthiness which greatly influenced people’s daily
life. Before being admitted to the Fangcang shelter hospitals, the normal
life of infected patients was disrupted due to the prolonged home
quarantine and imposed lockdown of the government. Mental health
outcomes, including anxiety, depression, and sleep disorders, were
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reported to exist extensively among individuals because of inadequate
information, life supplies, fears of infection, and boredom (15, 16).

After being admitted, infected patients experienced the temporarily
built public environment, which was quite different from the usual
hospitals, such as excessive noise, interfering light, and decreased
privacy. Further, they had to suffer from the feeling of being separated
from family and adapting to a new and strange environment. Some of
them often got bothered and felt a lack of hope due to uncertain
treatment or outcomes, although their symptoms were mild and
moderate (15). Fangcang shelter hospitals could only supply basic
medical care and treatment for infected patients with a history of
diseases. The facilities were not as comprehensive in meeting patients’
personalised medical needs as the traditional hospitals due to limited
medical drugs and instruments. In addition, the family members of
infected patients might have had a high risk of infection. These unstable
factors could impact the mental health of infected patients and stimulate
psychiatric problems of anxiety, depression, or sleep disorders.

Studies have reported different proportions of infected people facing
mental health problems in Fangcang shelter hospitals. Patients with severe
mental health problems, including psychiatric or psychological disorders,
need certain interventions, while most infected persons with mild
symptoms could recover autonomously without intervention. All previous
studies reported high morbidity of mental health problems in Fangcang
shelter hospitals such as the Wuhan Fangcang, based on a questionnaire
or assessment scales and analysis with limited data and samples. As a new
variant, the characteristics of omicron variant are very different with an
unprecedented outbreak in Shanghai. Characters of infected patients
might vary as the relatively common accepted vaccination. However, little
efforts have been denoted to the mental health problems of omicron
variant of SARS-CoV-2 infected people in Fangcang shelter hospitals. This
is important since it can help us better understand omicron infection and
find the appropriate solution to deal with it. On the other hand, all
previous studies are based on a questionnaire or assessment scales with
the advantages of economy, easy to operate, and cost-saving. However, the
study based on a questionnaire or assessment scales has a strong
subjectivity and possesses inevitably defects. First, questionnaire survey is
difficult to design comprehensively. Second, the low recovery rate will
affect its representativeness. Third, the quality of the acquired information
cannot be guaranteed. When respondents fill in the questionnaire, they
may give an estimated answer or avoid the essential things, which affects
the accuracy of information. Currently, adopting a pharmacological
approach according to the drug consumption is more objective. What’s
more, serious mental health problems might cause prolonged effect on the
patient’s later life or work, or even irreversible. Additionally, the potential
risk factors for infected patients with mental health problems in severe
conditions proposed by the reported articles were not comprehensive
enough. This study aims to evaluate the mental health outcomes of
COVID-19 infected patients in Fangcang shelter hospitals according to
psychiatric drug consumption and analyse the associated potential risk
factors. The infected individual facing mental health challenges was
analyzed from a pharmacological perspective based on drug intervention,
which has not been reported previously. This study could provide some
evidence of the necessity of timely mental health services for targeted
populations in Fangcang management shelter hospitals and policy
development during the COVID-19 epidemic.
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2. Methods

The National Exhibition and Convention Centre of Shanghai
Fangcang Shelter Hospital were constructed as a temporary medical
building for the admission and hospitalisation of infected patients with
moderate and mild COVID-19 symptoms. It received 174,308 infected
patients from 9 April 2022 to 31 May 2022. The infected patients were
cured to discharge or transferred to a designated hospital for treatment
with severe symptoms. The information of infected patients who used
the drugs as listed (risperidone, olanzapine, quetiapine, paroxetine,
sertraline, venlafaxine, flupentixol-melitracen, escitalopram oxalate,
zolpidem tartrate, estazolam) was collected as the drug intervention
group. Patients diagnosed of schizophrenia were mainly prescribed with
risperidone, olanzapine and quetiapine. For depression diagnosis,
patients were prescribed with paroxetine, sertraline, venlafaxine,
flupentixol-melitracen or escitalopram oxalate according their
individual specific symptom. Patients with insomnia were prescribed
with zolpidem. And patients with symptoms of anxiety or sleep
disorders were intervened with estazolam. The information was
integrated when the infected individual used different drugs were
classified listed as schizophrenia, depression, insomnia, anxiety or sleep
disorder according to the symptom severity from severe to mild. A total
of 6,218 individuals treated with the list drugs in the Fangcang shelter
hospital were processed. Simultaneously, information of a corresponding
comparable control group of 30,000 infected patients who has no listed
psychiatric drug intervention was randomly drawn out based on the
number of patients in the drug intervention group.

2.1. Statistical analysis

All the data were analysed using SPSS version 22 (IBM, Armonk,
NY, United States) or GraphPad Prism version 8.0.0 (GraphPad
Software, San Diego, CA, United States). Continuous data of hospitalized
time for normal variables were quantitatively analysed and presented as

10.3389/fpsyt.2023.1100849

mean + standard deviation. The univariate analysis to study the affected
factors was performed using the chi-squared (y?) test. All factors with
p<0.05 in the univariate analyses were included in the multivariate
analysis. The multivariate logistic regression analyses were performed to
identify the independent factors using stepwise variable selection. A
p<0.05 was considered statistically significant.

3. Results

3.1. Prevalence of infected patients requiring
psychiatric drugs intervention

A total of 6,218 infected persons who used associated psychiatric
drugs were included in the study, making up 3.57% of all the admissions
(6,218 of 174,308 infected patients) in the National Convention and
Exhibition Centre of Shanghai Fangcang Shelter Hospital of China from
9 April 2022 to 31 May 2022. Among the patients whose data were
collected, 3.20% needed drugs to treat schizophrenia, such as
risperidone, olanzapine, and quetiapine, with 3.07% being prescribed
these drugs for the first time. Further, 1.88% needed drugs to control
depression, such as paroxetine, sertraline, venlafaxine, flupentixol-
melitracen, and escitalopram. 54.76% needed zolpidem to treat
insomnia, with 53.51% having no such previous prescriptions. Likewise,
40.16% needed estazolam to treat anxiety and sleep disorders, with
38.10% being prescribed these drugs for the first time. 3.46% had a
history of psychiatric disease (see Table 1). The most common symptom
in the group of infected patients associated with COVID-19 was cough,
at 13.77% (844 of 6,128 infected patients intervened with psychiatric
drugs), followed by subsequent sputum and fever at 8.99% (551 of 6,128)
and 4.96% (304 of 6,128), respectively, shown separately in Figure 1 A. As
shown in Figure 1B, the top three current comorbidities were
hypertension at 17.02% (1,043 of 6,128 infected patients intervened with
psychiatric drugs), diabetes at 6.38% (391 of 6,128), and coronary
disease at 4.80% (294 of 6,128).

TABLE 1 The prevalence of infected patients needing administration of associated psychiatric drugs.

FIGURE 1

of COVID-19 symptomes. (B) proportion of comorbidities.

General characteristics of physical symptoms and distribution of comorbidities in infected patients treated with associated psychiatric drugs. (A) proportion

psychiatric drugs n (%) diagnosis First prescription (n, %)
risperidone 5(0.08) schizophrenia 191 (3.07)
olanzapine 34 (0.55)
quetiapine 160 (2.57)
paroxetine 32 (0.51) depression 116 (1.87)
sertraline 27(0.43)
venlafaxine 21(0.34)
flupentixol-melitracen 31 (0.50)
escitalopram 6(0.10)
zolpidem 3,405 (54.76) insomnia 3,327 (53.51)
estazolam 2,497 (40.16) anxiety or sleep disorder 2,369 (38.10)
A B
Other
Chest pain ) 'Others
Chest tightness Thrombotic diseases
3 Stroke
Bitter
Nesal i Heart failure
asal congestion Coronary heart disease
Sputum Arrhythmia
Cough Diabetes
Fever Hypertension
I T T (%) .
0 5 10 15 0 5 10 15 20 (%)
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3.2. Patient characteristics

The demographic and clinical characteristics of the treated patients
with mental health problems in severe conditions who needed drug
intervention were analysed. Similar information of 30,000 patients with
no psychiatric drug intervention was randomly drawn out as the
comparable control group according to the number of patients in the
intervention group. For the group with mental health problems
intervened using psychiatric drugs, the prevalence was high among
patients who are females (51.57%, 3,160), older (18-44 years, 25.90%,
1,587; 45-59 years, 31.74%, 1,945; >60 years, 43.15%, 2,644), unmarried
(single, 4,382, 71.51%; divorced, 160, 2.61%; widowed, 127, 2.07%),
unvaccinated (2,099, 34.25%), and had more comorbidities (1,848,
13.84%; >2,638, 10.41%). The intervention group had a longer
hospitalisation time of 9.98 days compared with the control group of
7.29 days. Additional details of data among different groups are shown
in Table 2. Statistic results indicated the related factors of infected
patients in the psychiatric drug intervention group, including sex, age,
marital status, occupation, hospitalisation time, number of concomitant

TABLE 2 Characteristics of the sample in different groups.

10.3389/fpsyt.2023.1100849

physical symptoms of COVID-19, vaccination, and number of
comorbidities based on covariates with p <0.05.

3.3. Risk factors for infected patients with
psychosomatic problems needing drug
intervention

The risk factors for infected patients with mental health problems
needing psychiatric drug intervention were analysed and presented in
Table 3. Sex and vaccination were analysed as categorical variables, while
age, hospitalisation time, and comorbidities were analysed as continuous
variables. The results of multivariate logistic regression analyses showed
that female sex (odds ratio [OR], 1.502; 95% confidence interval [CI]
1.414 to 1.596; p <0.0001), older age (OR, 2.2331; 95% CI, 2.146 to 2.321;
p<0.0001), longer hospitalisation time (OR, 1.186; 95% CI, 1.177 to
1.195; p<0.0001), no vaccination (OR, 1.217; 95% CI, 1.139 to 1.301;
p<0.0001), and more comorbidities (OR, 1.106; 95% CI, 1.060 to 1.153;
p<0.0001) were independent risk factors for infected persons

Characteristic No drug intervention drug intervention Value of p
Sex, n (%) 237.512 <0.0001
Female 12,066 (79.25) 3,160 (20.75)

Male 17,934 (85.43) 3,058 (14.57)

Age, n (%) 3387.812 <0.0001
<=18 1,518 (97.31) 42 (2.69)

18-44 15,366 (90.64) 1,587 (9.36)

45-59 9,158 (82.48) 1945 (17.52)

>60 3,958 (59.95) 2,644 (50.05)

Marital status, n (%) 439.503 <0.0001
Single 17,614 (80.08) 4,382 (19.92)

Married 11,338 (87.98) 1,549 (12.02)

Divorced 762 (82.65) 160 (17.35)

Widowed 286 (69.24) 127 (30.75)

Occupation, n (%) 2038.747 <0.0001
self-employed individual 721 (84.82) 129 (15.18)

worker 4,713 (87.78) 656 (12.22)

farmer 1,286 (82.65) 270 (17.35)

business manager 10,481 (83.32) 2098 (16.68)

retire (leave) personnel 741 (87.18) 109 (12.82)

jobless people 892 (82.9) 184 (17.1)

student 1,371 (96.08) 56 (3.92)

office clerk 4,263 (88.46) 556 (11.54)

professionals 1,084 (87.7) 152 (12.3)

freelance 1804 (87.62) 255 (12.38)

others 2,644 (60.13) 1753 (39.87)

Vaccination times, n (%) 277.638 <0.0001
0 7,163 (77.34) 2099 (22.66)

>1 22,837 (84.72) 4,119 (15.28)

Co-symptoms, n (%) 9.963 0.0189
0 24,035 (82.61) 5,061 (17.39)

1 2,840 (84.5) 521 (15.5)

2 2,143 (83.71) 417 (16.29)

>3 982 (81.77) 219 (18.23)

Comorbidities, n (%) 674.175 <0.0001
0 26,521 (84.86) 4,732 (15.14)

1 2,155 (71.76) 848 (28.24)

>2 1,324 (67.48) 638 (32.52)

Hospitalized time, n (Mean + SD) F Value of p
30,000 (7.29+3.13) ‘ 6,218 (9.98 +£4.36) 3270.477 <0.0001
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TABLE 3 Multivariate logistic regression analysis of risk factors influencing psychiatric drug use.

OR (95% CL)

Value of p

Variables

Sex (female/male Ref) 0.407 0.031
Age (>60/45-59/19-44/<18 Ref) 0.803 0.020
Hospitalized time 0.171 0.004
Vaccination (0/>1 Ref) 0.197 0.034
Comorbidities (>2/1/0 Ref) 0.100 0.022

B, Partial regression weight; SE, Standard error.

hospitalised in the Fangcang shelter with mental health problems in
severe conditions needing psychiatric drug intervention.

4. Discussion

To our knowledge, this is the first study analysing mental health
problems of COVID-19 infected patients hospitalised in Fangcang shelter
hospitals from a new perspective based on psychiatric drug intervention.
This study aimed to evaluate the characteristics of COVID-19 infected
patients with mental health in Fangcang shelter hospitals according to
psychiatric drug consumption, analyse the associated potential risk
factors, and eventually explore the necessity of developing mental health
services timely for targeted populations in Fangcang management shelter
hospitals and policy development during the COVID-19 epidemic. A
previous study indicated a more severe level of mental health problems in
the Fangcang shelter than the norm. However, severe mental health
situations requiring drug interventions have not been previously reported.
In this study, we found that 3.57% of all admitted infected patients in the
Fangcang shelter hospital needed antipsychotic drugs intervention to treat
mental health problems, including schizophrenia, depression, insomnia,
and anxiety or sleep disorder. This indicated a more severe situation of
mental health of the COVID-19 infected patients admitted to Fangcang
shelter hospitals. Among them, 96.54% had no medical history of
psychiatric diseases before. Further study revealed that female sex, no
vaccination, older age, longer hospitalisation time, and more comorbidities
were independent risk factors for hospitalised infected patients with
mental health problems in severe conditions needing drug intervention.
Though intervention of mental health problem involved in various
aspects, it’s an intuitional way to analyze the information according to the
psychiatric drugs which has not been reported previously. Understanding
the situation of psychiatric drug consumption provided a new insight into
the mental health impact of the COVID-19 pandemic on the patients with
confirmed positive infected patients in Fangcang shelter hospitals. This
may provide evidence for the necessity of potential development of an
improvement of psychiatry service for COVID-19 infected patients in
Fangcang shelter hospitals or norms during the occurrence of public
health emergencies.

Public emergency events could generally cause mental health
problems. Globally, the WHO estimated that a disaster resulted in
diverse mental health problems for 30-50% of the population (17). Since
30 January 2020, the COVID-19 pandemic has been declared a
worldwide public health emergency by the WHO, which was considered
an international concern (18). Numerous studies reported that people
who experienced COVID-19 infection were at high risk of having
mental health challenges such as anxiety, depression, sleep disorder, and
even post-traumatic stress disorder. The prevalence of mental health
problems existed in confirmed or suspected patients and the general
public during the COVID-19 pandemic, while patients with COVID-19
had a higher risk of mental health problems than others (19).

Frontiers in Psychiatry

175.155 <0.0001 1.502 (1.414 to 1.596)
1612.943 <0.0001 2.231 (2.146 to 2.321)
1783.959 <0.0001 1.186 (1.177 to 1.195)
33.894 <0.0001 1.217 (1.139 to 1.301)
21.548 <0.0001 1.106 (1.060 to 1.153)

Infected people admitted to Fangcang shelters needed psychiatric
drug intervention, which might have had serious consequences, since
they faced mental health problems that could not be alleviated via any
other measures. The current study was generally based on questionnaires,
while no study has been reported from the drug intervention perspective.
For infected patients diagnosed with serious psychiatric symptoms, such
as uncontrolled anxiety or insomnia, the corresponding drugs would
be needed (14, 20). In this study, we collected data on all the infected
patients who used related psychiatric drugs. These patients may face with
severe mental health problem which could lead to prolonged influence
for their later life. Results showed that most infected patients facing sleep
disorders or anxiety were treated with zolpidem at 54.76% and estazolam
at 40.16%. Others were diagnosed with schizophrenia at 3.20% using
risperidone, olanzapine, and quetiapine, and depression at 1.88% using
paroxetine, sertraline, venlafaxine, flupentixol-melitracen, and
escitalopram. A small percentage (3.46%) of infected patients also had
basic psychiatric diseases. However, Hao et al. found that psychiatric
patients suffered worse physical health and were more susceptible to
psychiatric illnesses, such as post-traumatic stress disorder, severe
insomnia, depression, anxiety, and stress (21). Further, 96.54% had no
diagnosed history of psychiatric disease and 5.08% of cases needed
definite antidepressant or anti-schizophrenia drugs, which confirmed
the severity of negative mental health impact on infected persons
admitted to the Fangcang shelter during the COVID-19 epidemic.

Public health emergencies were the initial and immediate reasons
for people experienced psychiatric or psychological health problems.
People suffered from irrational nervousness or were scared that the
omicron variant of SARS-CoV-2 would cause a life-threatening
epidemic disease based on the acknowledgment of the virus in Wuhan
(22), while receiving little information on the omicron variant in
Shanghai at the beginning of its outbreak. Although it is reported that
omicron variant caused significantly lower hospitalisation incidence,
shorter hospitalisation time, and less severe admission and fatality rate
than any other variants, the risk perception of people was aroused due
to the extremely wide eruption of multiple mutations of the omicron
variant which resulted in its significant immune escape and
unprecedented rapid spread (23, 24).

In addition, large numbers of infected patients have been placed into
a longer quarantine isolation or social distancing to control the
transmission of the epidemic before admission, which was identified to
cause a high risk of mental health problems (16, 25, 26). Unlike the
traditional hospital, the large-scale Fangcang shelter hospitals were
mostly temporary structures with limited medical conditions and a lack
of expected care because of insufficient healthcare workers (13, 27).
Infected persons struggled with lifestyle changes and could not adapt to
hospital life in the new environment. Patients admitted to Fangcang
shelter hospitals may have experienced mental health problems such as
loneliness, anger, anxiety, depression, insomnia due to separation from
family, perception of uncertain physical discomfort, fear of bad
prognosis or uncertain recovery, worry about family members’ infection
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risk, as well as exposure to negative media coverage. All of these were
sources of severe mental health problems for admitted patients, which
might have ultimately negatively affected their life quality and social
function (14, 28, 29).

Our multivariate logistic regression analysis revealed that female sex
was a risk factor for infected patients with severe mental health problems
needing drug intervention. The result was in line with a few empirical
studies on higher susceptibility and prevalence of mental health
problems in women compared with men (30, 31). The COVID-19
pandemic has been reported to have a significantly bad impact on aged
individuals, mainly owing to social isolation and health concerns (32-
34). Older patients admitted to the Fangcang shelter were more likely to
have been living alone and have felt sad when medical care or
personalised medicine for their accompanied basic physical diseases was
not satisfactory as in general hospitals (35). Thus, our results also
showed that older age and more comorbidities are independent risk
factors for psychological issues among infected patients as previous
reported research (36, 37). Longer hospitalisation time was found to
be another independent factor related to the use of psychiatric drugs.
Patients may experience mental health problems owing to the uncertain
outcome of the infection, anxiety about neighbours’ discharge, and
prolonged separation from family. Also, the worse mental health
condition could delay the recovery of COVID-19 symptoms owing to
the interaction between the two outcomes.

Vaccination with one or two doses has been proven to significantly
reduce the severity rate of COVID-19 and protect against hospitalisation
and mortality (38). Clinical studies report that booster dose vaccination
reduces the symptomatic disease to mild and significant chances of
recovery (39, 40). The knowledge of reported information could comfort
people’s anxiety to a certain degree. Thus, vaccination may indirectly
positively affect the mental situation of patients admitted to the
Fangcang shelter by reducing the risk of severe COVID-19. According
to the statistics, the mental situation of the infected patients without
vaccination was worser than that of patients with vaccination. Our study
found that vaccination served as a protection from mental health
problems resulting from infected patients which was in accordance with
previous studies (41).

5. Limitations

This study analysed a large sample of infected persons with severe
mental health problems based on the use of psychiatric drugs in the
Fangcang shelter. However, the study is lack of the overall mental
health situation of infected persons which can influence the analysis
results. Questionnaires to evaluate the overall mental health situation
are required for further investigation. This study was performed only
in the National Convention and Exhibition Center (Shanghai)
Fangcang hospital and is lack of representativeness. As temporal
structures, the Fangcang shelter hospitals differ in the environment
and level of medical care, and this could not be accounted for since
our study was not multinational or multicenter. The long-term mental
health outcomes of COVID-19 infected patients or the effectiveness
of psychiatric drug interventions in mitigating these outcomes need
to be investigate as well. Therefore, more related data among infected
persons in other Fangcang shelter hospitals need to be collected and
analysed. The mental health research in our study was conducted in
a short time frame, and follow-up in future longitudinal studies is also
needed. The conclusion of this study was analyzed and conducted
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based on the perceptual information of psychopharmacotherapy.
Besides drug therapy, intervention modes of mental health also
include psychotherapy, behavior therapy, health education and so on,
which are needed to be explored by more studies. Other potential risk
factors need further investigation because of the temporary
emergency program with limited information collection, which may
have influenced the results such as preexisting mental health
conditions or social support.

6. Conclusion

This study identified the prevalence and characteristics of omicron
variants infected patients with mental health problems in severe
conditions using psychiatric drugs and analysed the risk factors among
these individuals in the Fangcang shelter hospitals. Among them, most
experienced sleep disorder or anxiety, needing zolpidem and estazolam
intervention. Others needed drugs to treat schizophrenia or control
depression symptoms. Female sex, older age, presence of more
comorbidities, and longer hospitalisation time were independent risk
factors. We also concluded that vaccination had a protective correlation
with the mental health of these infected patients. Our findings provided
in-depth consideration about the mental health problems of omicron
variants infected patients in the Fangcang shelter hospitals, and
demonstrated the necessity of intervention service development on
public mental health to reduce the negative psychological impact of
infected patients in Fangcang shelter hospitals during the COVID-19
pandemic and other public emergency responses.

Data availability statement

The original contributions presented in the study are included in the
article/supplementary material, further inquiries can be directed to the
corresponding authors.

Ethics statement

The studies involving human participants were reviewed and
approved by Ruijin hospital affilited to Shanghai Jiaotong University.
Written informed consent to participate in this study was provided by
the participants’ legal guardian/next of kin.

Author contributions

EC, YB, and HS preformed the conception design. PY, HS, and XZ
drafted the manuscript. JL, JT, ZY, FJ, YC, YZ, and WQ conducted data
extraction. ZX, XW, and CH analysed the data. XB, ZZ, and ZG revised
the final manuscript. All authors contributed to the article and approved
the submitted version.

Conflict of interest

The authors declare that the research was conducted in the absence
of any commercial or financial relationships that could be construed as
a potential conflict of interest.

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1100849
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Yu et al.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated

References

1. Araf, Y, Akter, F, Tang, YD, Fatemi, R, Parvez, MSA, Zheng, C, et al. Omicron variant
of Sars-Cov-2: genomics, transmissibility, and responses to current Covid-19 vaccines. |
Med Virol. (2022) 94:1825-32. doi: 10.1002/jmv.27588

2. Legido-Quigley, H, Asgari, N, Teo, YY, Leung, GM, Oshitani, H, Fukuda, K, et al. Are
high-performing health systems resilient against the Covid-19 epidemic? Lancet. (2020)
395:848-50. doi: 10.1016/S0140-6736(20)30551-1

3. Chen, S, Zhang, Z, Yang, ], Wang, ], Zhai, X, Barnighausen, T, et al. Fangcang shelter
hospitals: a novel concept for responding to public health emergencies. Lancet. (2020)
395:1305-14. doi: 10.1016/S0140-6736(20)30744-3

4. Peng, E Tu, L, Yang, Y, Hu, P, Wang, R, Hu, Q, et al. Management and treatment of Covid-19:
the Chinese experience. Can J Cardiol. (2020) 36:915-30. doi: 10.1016/j.cjca.2020.04.010

5. Zhu, W, Wang, Y, Xiao, K, Zhang, H, Tian, Y, Clifford, SP, et al. Establishing and
managing a temporary coronavirus disease 2019 specialty Hospital in Wuhan.
Anesthesiology. (2020) 132:1339-45. doi: 10.1097/ALN.0000000000003299

6. Pan, A, Liu, L, Wang, C, Guo, H, Hao, X, Wang, Q, et al. Association of Public Health
Interventions with the epidemiology of the Covid-19 outbreak in Wuhan. JAMA (Russkoe
izd). (2020) 323:1915-23. doi: 10.1001/jama.2020.6130

7. MacDonald, PDM, Endres-Dighe, SM, Macoubray, AJ, and Shorey, JM. Majority of
fortune 500 companies in 2018 did not recognize risk of epidemics such as COVID-19.
Front Public Health. (2021) 9:726987. doi: 10.3389/fpubh.2021.726987

8. Dixit, S, Musa, A, Sillva, AB, Reddy, RS, Abohashrh, M, Kakaraparthi, VN, et al. The
impact of post-traumatic stress of Sars-Cov-2 affliction on psychological and mental health
of student survivors: cross sectional study. Front Public Health. (2022) 10:845741. doi:
10.3389/fpubh.2022.845741

9. Cenat, JM, Felix, N, Blais-Rochette, C, Rousseau, C, Bukaka, J, Derivois, D, et al.
Prevalence of mental health problems in populations affected by the Ebola virus disease: a
systematic review and meta-analysis. Psychiatry Res. (2020) 289:113033. doi: 10.1016/j.
psychres.2020.113033

10. Hossain, MM, Tasnim, S, Sultana, A, Faizah, F, Mazumder, H, Zou, L, et al.
Epidemiology of mental health problems in Covid-19: a review. F1000Res. (2020) 9:636.
doi: 10.12688/f1000research.24457.1

11. Pfefferbaum, B, and North, CS. Mental health and the Covid-19 pandemic. N Engl |
Med. (2020) 383:510-2. doi: 10.1056/NEJMp2008017

12. Zhou, SJ, Zhang, LG, Wang, LL, Guo, ZC, Wang, JQ, Chen, JC, et al. Prevalence and
socio-demographic correlates of psychological health problems in Chinese adolescents
during the outbreak of Covid-19. Eur Child Adolesc Psychiatry. (2020) 29:749-58. doi:
10.1007/500787-020-01541-4

13.Gu, Y, Zhu, Y, Xu, E Xi, ], and Xu, G. Factors associated with mental health outcomes
among patients with Covid-19 treated in the Fangcang shelter Hospital in China. Asia Pac
Psychiatry. (2021) 13:€12443. doi: 10.1111/appy.12443

14. Zhang, GY, Liu, Q, Lin, JY, Yan, L, Shen, L, and Si, TM. Mental health outcomes
among patients from Fangcang shelter hospitals exposed to coronavirus disease 2019: an
observational cross-sectional study. Chronic Dis Transl Med. (2021) 7:57-64. doi: 10.1016/j.
¢dtm.2020.12.001

15. Hossain, MM, Sultana, A, and Purohit, N. Mental health outcomes of quarantine and
isolation for infection prevention: a systematic umbrella review of the global evidence.
Epidemiol Health. (2020) 42:¢2020038. doi: 10.4178/epih.e2020038

16. 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.
Lancet. (2020) 395:912-20. doi: 10.1016/S0140-6736(20)30460-8

17. Brooks, S, Amlot, R, Rubin, GJ, and Greenberg, N. Psychological resilience and post-
traumatic growth in disaster-exposed Organisations: overview of the literature. BMJ Mil
Health. (2020) 166:52-6. doi: 10.1136/jramc-2017-000876

18. Ly, J, Zhao, M, Wu, QY, Ma, CY, Du, XD, Lu, XC, et al. Mental health needs of the
COVID-19 patients and staff in the Fangcang shelter hospital: a qualitative research in
Wuhan, China. Glob Ment Health (Camb). (2021) 8:e33. doi: 10.1017/gmh.2021.23

19. Shi, L, Lu, ZA, Que, JY, Huang, XL, Liu, L, Ran, MS, et al. Prevalence of and risk
factors associated with mental health symptoms among the general population in China
during the coronavirus disease 2019 pandemic. JAMA Netw Open. (2020) 3:¢2014053. doi:
10.1001/jamanetworkopen.2020.14053

20. Yao, H, Chen, JH, and Xu, YE Patients with mental health disorders in the Covid-19
epidemic. Lancet Psychiatry. (2020) 7:e21. doi: 10.1016/52215-0366(20)30090-0

21.Hao, E, Tan, W, Jiang, L, Zhang, L, Zhao, X, Zou, Y, et al. Do psychiatric patients
experience more psychiatric symptoms during Covid-19 pandemic and lockdown? A case-
control study with service and research implications for Inmunopsychiatry. Brain Behav
Immun. (2020) 87:100-6. doi: 10.1016/j.bbi.2020.04.069

Frontiers in Psychiatry

10.3389/fpsyt.2023.1100849

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

22.Zhou, E Yu, T, Du, R, Fan, G, Liu, Y, Liu, Z, et al. Clinical course and risk factors for
mortality of adult inpatients with Covid-19 in Wuhan, China: a retrospective cohort study.
Lancet. (2020) 395:1054-62. doi: 10.1016/S0140-6736(20)30566-3

23.Ai, J, Zhang, H, Zhang, Y, Lin, K, Zhang, Y, Wu, J, et al. Omicron variant showed
lower neutralizing sensitivity than other Sars-Cov-2 variants to immune sera elicited by
vaccines after boost. Emerg Microbes Infect. (2022) 11:337-43. doi:
10.1080/22221751.2021.2022440

24. Mohsin, M, and Mahmud, S. Omicron Sars-Cov-2 variant of concern: a review on its
transmissibility, immune evasion, reinfection, and severity. Medicine (Baltimore). (2022)
101:€29165. doi: 10.1097/MD.0000000000029165

25. Yamamoto, T, Uchiumi, C, Suzuki, N, Yoshimoto, ], and Murillo-Rodriguez, E. The
psychological impact of 'Mild Lockdown' in Japan during the Covid-19 pandemic: a
Nationwide survey under a declared state of emergency. Int ] Environ Res Public Health.
(2020) 17:9382. doi: 10.3390/ijerph17249382

26. Talevi, D, Socci, V; Carai, M, Carnaghi, G, Faleri, S, Trebbi, E, et al. Mental health outcomes
of the Covid-19 pandemic. Riv Psichiatr. (2020) 55:137-44. doi: 10.1708/3382.33569

27.Shang, L, Xu, ], and Cao, B. Fangcang shelter hospitals in Covid-19 pandemic: the
practice and its significance. Clin Microbiol Infect. (2020) 26:976-8. doi: 10.1016/j.
c¢mi.2020.04.038

28. Xiang, YT, Yang, Y, Li, W, Zhang, L, Zhang, Q, Cheung, T, et al. Timely mental health
care for the 2019 novel coronavirus outbreak is urgently needed. Lancet Psychiatry. (2020)
7:228-9. doi: 10.1016/52215-0366(20)30046-8

29.Bo, HX, Li, W, Yang, Y, Wang, Y, Zhang, Q, Cheung, T, et al. Posttraumatic stress
symptoms and attitude toward crisis mental health services among clinically stable patients
with Covid-19 in China. Psychol Med. (2021) 51:1052-3. doi: 10.1017/50033291720000999

30. Liu, N, Zhang, E, Wei, C, Jia, Y, Shang, Z, Sun, L, et al. Prevalence and predictors of
Ptss during Covid-19 outbreak in China hardest-hit areas: gender differences matter.
Psychiatry Res. (2020) 287:112921. doi: 10.1016/j.psychres.2020.112921

31. Almeida, M, Shrestha, AD, Stojanac, D, and Miller, LJ. The impact of the Covid-19
pandemic on Women's mental health. Arch Womens Ment Health. (2020) 23:741-8. doi:
10.1007/s00737-020-01092-2

32. Novais, F, Cordeiro, C, Camara Pestana, P, Corte-Real, B, Reynolds Sousa, T, Delerue
Matos, A, et al. The impact of Covid-19 in older people in Portugal: results from the survey
of health, ageing and retirement (share). Acta Medica Port. (2021) 34:761-6. doi: 10.20344/
amp.16209

33. Sepulveda-Loyola, W, Rodriguez-Sanchez, I, Perez-Rodriguez, P, Ganz, F, Torralba, R,
Oliveira, DV, et al. Impact of social isolation due to Covid-19 on health in older people:
mental and physical effects and recommendations. ] Nutr Health Aging. (2020) 24:938-47.
doi: 10.1007/s12603-020-1500-7

34. Grolli, RE, Mingoti, MED, Bertollo, AG, Luzardo, AR, Quevedo, J, Reus, GZ, et al.
Impact of Covid-19 in the mental health in elderly: psychological and biological updates.
Mol Neurobiol. (2021) 58:1905-16. doi: 10.1007/s12035-020-02249-x

35. Zalsman, G, Stanley, B, Szanto, K, Clarke, DE, Carli, V, and Mehlum, L. Suicide in
the time of Covid-19: review and recommendations. Arch Suicide Res. (2020) 24:477-82.
doi: 10.1080/13811118.2020.1830242

36. Wong, SYS, Zhang, D, Sit, RWS, Yip, BHK, Chung, RY, Wong, CKM, et al. Impact of
Covid-19 on loneliness, mental health, and health service utilisation: a prospective cohort
study of older adults with multimorbidity in primary care. Br ] Gen Pract. (2020)
70:€817-24. doi: 10.3399/bjgp20X713021

37. Bojdani, E, Rajagopalan, A, Chen, A, Gearin, P, Olcott, W, Shankar, V, et al. Covid-19
pandemic: impact on psychiatric care in the United States. Psychiatry Res. (2020)
289:113069. doi: 10.1016/j.psychres.2020.113069

38. Lopez Bernal, J, Andrews, N, Gower, C, Robertson, C, Stowe, ], Tessier, E, et al.
Effectiveness of the Pfizer-Biontech and Oxford-Astrazeneca vaccines on Covid-19 related
symptoms, hospital admissions, and mortality in older adults in England: test negative
case-control study. BMJ. (2021) 373:n1088. doi: 10.1136/bmj.n1088

39. Andrews, N, Tessier, E, Stowe, ], Gower, C, Kirsebom, F, Simmons, R, et al. Duration
of protection against mild and severe disease by Covid-19 vaccines. N Engl ] Med. (2022)
386:340-50. doi: 10.1056/NEJMoa2115481

40. Bar-On, YM, Goldberg, Y, Mandel, M, Bodenheimer, O, Freedman, L, Kalkstein, N,

et al. Protection of Bnt162b2 vaccine booster against Covid-19 in Israel. N Engl ] Med.
(2021) 385:1393-400. doi: 10.1056/NEJMoa2114255

41. Babicki, M, Malchrzak, W, Hans-Wytrychowska, A, and Mastalerz-Migas, A. Impact
of vaccination on the sense of security, the anxiety of Covid-19 and quality of life among
polish. A Nationwide Online Survey in Poland. Vaccine. (2021) 9:1444. doi: 10.3390/
vaccines9121444

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1100849
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1002/jmv.27588
https://doi.org/10.1016/S0140-6736(20)30551-1
https://doi.org/10.1016/S0140-6736(20)30744-3
https://doi.org/10.1016/j.cjca.2020.04.010
https://doi.org/10.1097/ALN.0000000000003299
https://doi.org/10.1001/jama.2020.6130
https://doi.org/10.3389/fpubh.2021.726987
https://doi.org/10.3389/fpubh.2022.845741
https://doi.org/10.1016/j.psychres.2020.113033
https://doi.org/10.1016/j.psychres.2020.113033
https://doi.org/10.12688/f1000research.24457.1
https://doi.org/10.1056/NEJMp2008017
https://doi.org/10.1007/s00787-020-01541-4
https://doi.org/10.1111/appy.12443
https://doi.org/10.1016/j.cdtm.2020.12.001
https://doi.org/10.1016/j.cdtm.2020.12.001
https://doi.org/10.4178/epih.e2020038
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1136/jramc-2017-000876
https://doi.org/10.1017/gmh.2021.23
https://doi.org/10.1001/jamanetworkopen.2020.14053
https://doi.org/10.1016/S2215-0366(20)30090-0
https://doi.org/10.1016/j.bbi.2020.04.069
https://doi.org/10.1016/S0140-6736(20)30566-3
https://doi.org/10.1080/22221751.2021.2022440
https://doi.org/10.1097/MD.0000000000029165
https://doi.org/10.3390/ijerph17249382
https://doi.org/10.1708/3382.33569
https://doi.org/10.1016/j.cmi.2020.04.038
https://doi.org/10.1016/j.cmi.2020.04.038
https://doi.org/10.1016/S2215-0366(20)30046-8
https://doi.org/10.1017/S0033291720000999
https://doi.org/10.1016/j.psychres.2020.112921
https://doi.org/10.1007/s00737-020-01092-2
https://doi.org/10.20344/amp.16209
https://doi.org/10.20344/amp.16209
https://doi.org/10.1007/s12603-020-1500-7
https://doi.org/10.1007/s12035-020-02249-x
https://doi.org/10.1080/13811118.2020.1830242
https://doi.org/10.3399/bjgp20X713021
https://doi.org/10.1016/j.psychres.2020.113069
https://doi.org/10.1136/bmj.n1088
https://doi.org/10.1056/NEJMoa2115481
https://doi.org/10.1056/NEJMoa2114255
https://doi.org/10.3390/vaccines9121444
https://doi.org/10.3390/vaccines9121444

	Risk factor analysis of omicron patients with mental health problems in the Fangcang shelter hospital based on psychiatric drug intervention during the COVID-19 pandemic in Shanghai, China
	1. Introduction
	2. Methods
	2.1. Statistical analysis

	3. Results
	3.1. Prevalence of infected patients requiring psychiatric drugs intervention
	3.2. Patient characteristics
	3.3. Risk factors for infected patients with psychosomatic problems needing drug intervention

	4. Discussion
	5. Limitations
	6. Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher’s note

	 References



