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Background: The Fangcang shelter hospital has gradually become the primary management mode in China’s fight against this
Corona Virus Disease 2019 (COVID-19) in 2020. In early 2022, the Fangcang shelter hospital management model was successfully
applied to the new outbreak of COVID-19 in Shanghai also. Although Fangcang shelter hospitals are no longer the prevailing mode of
prevention of COVID-19, the management experience of Shanghai makeshift hospitals is worthy of reference for public health.
Methods: The authors conducted a descriptive statistical analysis of Hall 6-2 of the Shanghai National Convention and Exhibition
Center Fangcang shelter hospital. The whole hall of the Fangcang shelter hospital was managed by the one hospital, and the inclusion
of third-party management personnel alleviated the shortage of medical personnel human resources. Through practice, a new
procedure for treating batch infected people was introduced.

Results: By optimizing ward management, 72 on-duty doctors, 360 on-duty nurses, 3 sense-control administrators, and 15 admin-
istrators cured 18,574 infected people in 40 days, and created a record of a doctor managing 700 infected people without
compromising the quality of treatment. There have been no deaths and no complaints from the infected people located in Hall 6-2
of the Shanghai National Convention and Exhibition Center Fangcang shelter hospital.

Conclusion: Compared with previous data, the new management mode of Fangcang shelter hospitals provides a reference for the
management of the new infectious diseases for public health.
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Introduction

The Omicron variant of SARS-COV-2 is highly transmissible but has a significantly lower infection fatality rate than that
of the previous variant, such as Alpha (B.1.1.7), Beta (B.1.351), Gamma (P.1), Delta (B.1.617.2).' For this social
reason, a wave of SARS-CoV-2 infection rapidly appeared in Shanghai, China, in late February 2022.*> Although the
Omicron variant shows evidence of evolution toward being less virulent, a higher rate of severe outcomes and
a considerable mortality rate have been reported in unvaccinated people, especially older adults. In Shanghai, with
a population of 25 million, if no strict public health measures are taken, the number of severe to critical cases and the
resultant death toll could be high among unvaccinated older people.* Fangcang shelter hospitals were built in a limited
time to accommodate approximately ten thousand mild patients or asymptomatic carriers. The building of such hospitals
has been indicated to be an efficient and safe strategy, with most of the infected people completely recovering and no
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infection being transmitted to the medical staff.® However, Fangcang shelter hospitals are simple temporary institutions
without a standard medical management system. Previous experience showed that one doctor was only responsible for 10
to 15 beds in Fangcang shelter hospitals.®™® In this article, we report our recent experience with the efficient and practical
combination of multiple forces engaging in treatment under the conditions of the Shanghai Fangcang shelter hospital.

The Structure of Hall 6-2 of the Shanghai National Convention and Exhibition Center
Fangcang Shelter Hospital

Fangcang shelter hospitals are mostly built in large spaces with adequate ventilation and in locations that can be easily
sealed with regard to free access. The Shanghai National Convention and Exhibition Center Fangcang shelter hospital
was renovated from the former convention and exhibition center in approximately 10 days. Hall 6-2 has 3538 beds and is
divided into Areas D1 to D4, El to E8, and F1 to F8. The entrance for infected people, staff and waste exit are all
relatively separate. The floor plan with three zones and two passages of total hall is shown in Figure 1a, the floor plan of
Hall 6-2 is shown in Figure 1b, and an indoor physical picture is shown in Figure lc. The doctors’ office and nurses’
office are located on opposite sides. At each access point, there are staff members who are responsible for infection
control and who regulate entrances or exits and help the medical staff wear and take off their personal protective
equipment (Figure 2a and b). Each nurses’ station has its own pharmacy, where the nurses dispense medicines based on
a doctor’s prescription. Each nurse station also has an emergency room, which includes ventilators, surgical incision and
suture kits, electrocardiograph monitoring instruments, defibrillators and other complete medical equipment and first-aid
drugs. In addition, there are two police office rooms, one psychological consultation room, two study and reading rooms,
and three dance venues in Hall 6-2.

Medical Staff Management

Seventy on-duty doctors, 360 on-duty nurses, and 10 administrators were divided into ten groups. Two doctors are
responsible for coordination and medical exchanges with local affiliated hospitals. Each group worked 4 hours in a cycle.
Inside the wardroom, the doctors are assigned as follows: two doctors are in charge of receiving and transferring infected
people, and the remaining five doctors are in charge of judging the condition of infected people. Therefore, one doctors
should cover more than 700 beds. These five doctors are guaranteed to include one respiratory doctor, one circulatory
doctor, and one neurological doctor. Later, experience showed that a surgeon was also necessary. This is because some
surgical procedures are more difficult for physicians to perform while wearing protective clothing. These include
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Figure | The Shanghai National Convention and Exhibition Center Fangcang shelter hospital (a) plane diagram of passages for monolithic architecture; (b) plane diagram of
zones and passages for Hall 6-2; (c) realistic photograph.
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Figure 2 Access to the locker room (a) medical staff; (b) third-party personnel.

changing the dressing of fistula tube, catheterization and cystostomy in patients with benign prostatic hyperplasia. With
surgeons, the medical care in the Fangcang Shelter Hospital is a completely complex. With the exception of respiratory
symptoms, all other conditions required handover and the Shanghai Fangcang shelter hospital app discussion. This
greatly reduces handover time and improves the efficiency of dealing with specific symptoms and diseases. In terms of
nursing, one nurse can cover 150 to 200 beds, and three to six nurses assist in infection control, such as being responsible
for infection control by regulating the entrances or exits and helping the medical staff in wearing and taking off their
personal protective equipment, and the supervision and correction of infection control inside the wardroom. PCR tests
and antigen tests for SARS-CoV-2 are carried out daily by medical staff.

Patients or Infected People Admission Criteria

The admission and standards of infected people are jointly decided on by the government’s epidemic prevention department
and the main doctors in the Fangcang shelter hospitals. The government’s principle is that people with mild patients or
asymptomatic carriers are sent to Fangcang shelter hospitals. Doctors would turn away high-risk patients to Fangcang shelter
hospitals, such as acute exacerbations of chronic diseases or severe symptoms of COVID-19. Doctors, patients or infected
people, and government officials all have veto power, but they must give proper reasons for their decisions, including who
violates temporary quarantine regulations and who will take legal responsibility. Generally, only confirmed cases of
asymptomatic carriers or patients with mild severity should be accommodated. Because infected people are transported in
batches by bus, the process of receiving and triaging infected people is very important. The procedures for receiving batch
patients or infected people include screening, asking, checking, and guiding them. Please see the flow chart for the specific
process (Figure 3). A few matters that need attention other than admission include avoiding bus congestion and guiding buses
in driving away on time as soon as possible. After monitoring their symptoms’, infected people are generally considered for

E ! exclude those limited mobility (patients who can be approved in Fangcang shelter hospital
creening E must with ability to look after themselves independently, and can walk without support)

give care to these special patients (pregnant women, old people, children, ethnic minorities,
foreign nationals).

Patients with underlying chronic illnesses should be cautious (patients with good disease
ontrol should accepted; otherwise they need to transfer a general hospital)

Checking i Che.cl'( the numbers of Patients to prevent Patients escaping (some patients quarantine i
1 policies), roughly categorize gender, group patients.

Guidin ;' guide the patients whom confirmed to be admitted to the Fangcang shelter hospital, and |
8 ! hand them over to the head nurse of pre-examination. A dedicated nurse guide them into a !

1 .
! designated ward area.

Figure 3 The process of procedures for receiving batches of patients.

Risk Management and Healthcare Policy 2023:16 hetps: 339

Dove:


https://www.dovepress.com
https://www.dovepress.com

Zhu et al Dove

several hours before being accepted to the Fangcang shelter hospital. A reasonable explanation for not being accepted by
Fangcang shelter hospital can calm the mood of those who are rejected by the Fangcang shelter hospital. Giving the infected
people who had been turned away from the Fangcang shelter hospital a free bus ride back would have warmed their hearts.
Some infected people arrive wearing protective clothing and isolation clothing, which should be removed at the entrance of
the Fangcang shelter hospital. The Shanghai Fangcang shelter hospital app should be scanned when entering to ensure that
infected information is identified and managed by doctors, nurses, and government officials. After the abovementioned
procedures are completed, the infected people are officially admitted to the Fangcang shelter hospital. Upon admission, each
infected individual receives a free care package, including toiletries, towels, disinfectants, protective gloves, cutlery, short-
term snacks, lamps and more.

Patients or Infected People Management

Infected information, such as medical history and symptoms, is reported by patients or infected people through the
Shanghai Fangcang shelter hospital app. Some special infected people, volunteers and nurses assisted in filling in the
information provided by the Shanghai Fangcang shelter hospital app; these volunteers were previously infected people in
the Fangcang shelter hospital (they are changed with admission and discharge). Medical staff can quickly receive
infected individuals information through relevant instructions provided via the medical manager identity of this app. This
greatly reduces the workload and ensures the accuracy of relevant data. Medical records, doctor orders, and nursing
documents can all be generated in batches according to these data. Having a fixed time period of admission and discharge
arrangements has greatly optimized the management procedures of infected people in the Fangcang shelter hospital.
Generally, the infected who meet the discharge criteria of the Fangcang shelter hospital will be sent to one of the isolation
centers that are located in each community by bus the following morning. This same bus will take the newly found
patients or infected people within these communities back to the shelter hospital in the afternoon. All daily necessities
(including tissues, toothpaste, and sanitary napkins for women), meals, and disease treatment are provided free by the
government. Compared to the members of the general population who are not infected, patients or infected people are
provided with better free meals (including afternoon tea and late-night snacks). In addition, government policies advocate
that infected people receive normal labor wages, medical compensation and other legitimate rights and interests.

Most of the country’s anti-epidemic policies and doctors’ general treatment plans are taught to infected people by
volunteers in the Fangcang shelter hospital. Infected peoples’ concerns and appeals are often conveyed to doctors by
volunteers. In addition, volunteers are responsible for distributing food, drink, and daily consumption to all infected
people.

Treatment Process Management
Infected individuals without special symptoms should not be given as much as medicine possible. Symptom relief for
infected peoples’ symptoms is necessary. Therefore, there are some types of treatment willingness available for
confirmed infected people. Most infected people are responsive to the government’s quarantine policy and trust doctors’
customized treatment plans. Some infected people are afraid of this disease and complain of various uncomfortable
symptoms every day in the hope of receiving more drug treatment or even defrauding the offer of antibiotic treatment.
Based on this phenomenon, only one doctor is allowed to prescribe drugs at a fixed time for each group on duty, and
antibiotics are strictly controlled. Of course, medicines are readily available in an emergency. An even smaller number of
infected people refuse to take any medication at all. Their living conditions in the Fangcang shelter hospital are more
comfortable than if they were isolated at home. These last two types of patients require psychotherapy by a neurological
doctor. In addition, approximately 15.68% of those confirmed patients or infected people in Hall 6-2 have a chronic
disease that requires them to take medication. Aggressive treatment, including blood glucose testing, electrocardiogram
testing, and blood pressure monitoring, is needed. Especially for expensive cancer drugs, the government can guarantee
normal outcomes for free.

PCR tests for SARS-CoV-2 were performed daily on each infected. There were no routine blood, liver or kidney
function tests or other blood test conditions. For people at high risk of thrombosis, antiplatelet aggregation or antic-
oagulant drugs can be given, but coagulation function is not detected. Chest CT scans are repeated every week until the
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related issues are resolved or referral criteria are met; doctors can also arrange chest CT scan examinations in special
conditions. If the PCR test for SARS-CoV-2 was negative two consecutive times with an interval of more than 24 hours
between the tests, the body temperature was normal for more than 3 days, and the infected had no clinical symptoms,
then he or she was discharged. Then, they must engage in up to fourteen days of home isolation.

Generally, no special disease progresses while an infected individual is in the shelter hospital, and transfers are thus
rarely attempted. Except for two infected individual who were transferred due to persistent high fever, no infected
individual was transferred due to the exacerbation of pneumonia symptoms. Other reasons for transfer include the acute
exacerbation of chronic diseases, strong referral requests, and drug abstinence. The hospital transfer procedure is similar
to the discharge of the infected people, which summarizes the diagnosis and treatment process of the infected people in
detail, the current state of the disease, and the special matters that need to be explained.

Third-Party Personnel Management

Third-party personnel mainly include police, fire personnel, water and electricity maintenance personnel, and cleaning
personnel. They are responsible for the maintenance of order in the Fangcang shelter hospital, the repair of water and
electricity faults, and the cleaning of domestic garbage and other daily life maintenance and services. These individuals
receive a rigorous course regarding wearing and taking off protective clothing before entering the workplace. PCR tests
and antigen tests for SARS-CoV-2 are carried out daily for these third-party personnel. There are staff members
responsible for infection control who regulate the entrances and exits and who help the third-party personnel wear and
take off their personal protective equipment. Each shift has thirty cleaning personnel, two water and electricity
maintenance personnel; in addition, three police and fire personnel are located outside the Fangcang shelter hospital.

Daily and Living Support for Infected People in Fangcang Shelter Hospital

In addition to mobile phones, infected people can enter Fangcang shelter hospitals without carrying any other daily
necessities. The Chinese government provides everything that infected people need for free. Daily necessities include
disposable underwear, towels, toothpaste, toothbrush, shampoo, washing bucket, disposable razors, nail clippers, pads or
tampons, douches, wipes, feminine sprays and so on. In terms of food, in addition to three meals, there are also late-night
snacks here. Breakfast includes eggs, milk, bread, ham sausage, and Chinese pasta. There are two meat dishes and three
vegetarian dishes for lunch and dinner (the meals of ethnic minorities will be specially prepared according to their
customs). Meals vary from day to day and are guaranteed to be hot. All food is free in Fangcang shelter hospital. In terms
of water, mineral water and warm water are free in 7x24 hours. There is no line to wash your hands. The shower room is
divided into men and women, and the line time is within 5 minutes. These are also free. The indoor temperature is
comfortable (a little hot for medical staff who wear protective clothing). Chargers, lamps, and electrical sockets are
provided free of charge at each bed, and the electricity is continuously supplied 7x24 hours. The equipment, which is
provided free in hall, will be repaired or replaced within 10 minutes by the hall’s maintenance personnel. Due to the
concentration of personnel in the hall, the communication department added mobile phone signal enhancement equip-
ment, the communication inside the hall was barrier-free, and the network speed was good 5G network. In terms of drug
safety, some expensive targeted anti-cancer drugs, special vision protection devices and needles for insulin injection can
be provided free of charge in a timely manner.

Results

The data were obtained from the Shanghai Fangcang shelter hospital app. From 10 April 2022 to 20 May 2022, 18,574
infected people were cured in Hall 6-2 of the Shanghai National Convention and Exhibition Center Fangcang shelter
hospital. There were 10,843 males and 7731 females. The youngest was 1 year old, and the oldest was 89 years. There
were 1246 infected people over the age of 65 years. The most common chronic diseases among infected people in Hall
6-2 were hypertension and diabetes, for details were Figure 4. A total of 107,398 PCR tests for SARS-CoV-2 were
performed in Hall 6-2. The average number of days between SARS-CoV-2 PCR test results from positive to negative in
each area (D1-F4) was 3.1-3.8 days. The number of infected people hospitalized for more than 10 days was 1467. A total
of 117 infected people were referred to specialized hospitals for further treatment due to worsening conditions or
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The details of chronic diseases among infected people
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Figure 4 The details of chronic diseases among infected people.

additional patient requirements. A PCR test for SARS-CoV-2 reactivation occurred in 444 infected people within one
week of discharge. The places where these infected people are suspected to have contracted COVID-19 are shown
Figure 5. There were 300 infected people who had not been vaccinated against SARS-CoV-2 among these cured infected
people, and Figure 6 shows the details of vaccination against SARS-CoV-2. From 10 April 2022 to 20 May 2022, there
were no medical accidents or deaths in Hall 6-2 of the Shanghai National Convention and Exhibition Center Fangcang
shelter hospital.
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Figure 5 Sources of suspected COVID-19 patients determined in preliminary screening.
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Figure 6 Vaccination status confirmed by COVID-19 patients.

Discussion

Since COVID-19 was first reported in Wuhan, the Fangcang shelter hospital model has gradually become the primary
management mode in China’s fight against this respiratory infectious disease.” ' Such facilities can provide a large
volume of comprehensive placement for medical treatment, refuge, daily life, and study in a short time.”® This approach
eliminates confirmed asymptomatic carriers or patients with mild cases of COVID-19 as a source of transmission.®'"'®
Experiments from some regions have shown that Fangcang shelter hospitals are feasible and do not require a large
amount of investment, although further improvements and complete systems are needed in terms of form, regulation, and
treatment procedures.'*'>!7:!8 The management mode of Shanghai Fangcang shelter hospital has been further optimized
and upgraded in the following aspects.

First, there are more mature models for managing medical staff, with fewer medical staff curing for more infected
people in a short time. We created a record of a doctor managing 700 infected people without compromising the quality
of treatment. Two years ago, each doctor was responsible for the management of 10 to 15 patients or infected people.'”
The reasons may be the follows: the distribution model of the personnel in Fangcang shelter hospitals was based on
medical staff coming from different hospitals and departments in 2020.'” 2% The medical workers in Hall 6-2 of the
Shanghai National Convention and Exhibition Center Fangcang shelter hospital come from the same hospital (General
Hospital of Central Theater Command of the People’s Liberation Army); they all know each other and have a unified
medical management style. Thus, they are more able to demonstrate good executive ability and have a higher desire to
perform, to present, and to contribute. It is also easier for organizers to adjust positions and make emergency decisions
according to the needs of the working.?' > More importantly, this characteristic helps centralize the management of
infection control.?'**?> When assigning specialties to each medical duty group, consideration should be given to
integrity.”* 2 Respiratory doctors, circulatory doctors, digestive doctors, metabolic system doctors, nervous system
doctors, and surgeons all need to be considered. At the same time, attention should be given to the distribution of

professional titles. Doctors with more first-aid experience should be considered the group leader on duty.?'*>*
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Second, third-party personnel and volunteers have been brought in, which has reduced the nonmedical work of
medical staff. Police, fire personnel, water and electricity maintenance personnel, cleaning personnel, and third-party
personnel provide good logistical support. In such a large public space, the infected people’s safety can be guaranteed,
lives can be lived freely, and the demand for food can be satisfied. Individuals have enough energy to study, exercise and
present themselves.'>!”"'? Small square dances, singing parties and wall paintings are all allowed. Interestingly, some of
individuals have fallen in love in the Fangcang shelter hospital. The volunteers were all previously hospitalized infected
people with confirmed SARS-CoV-2 infection. Thus, they are more aware of and able to better express the needs of
infected people to the government and doctors and can publicize the government’s anti-epidemic policies and medical
treatment plans with doctors and nurses.”” % Therefore, journalists, lawyers, and teachers have priority in applying for
volunteer positions. Of course, the government will issue a certificate of honor to volunteers who participate in the
advanced selection of his or her work institution.

Third, the daily livelihood of the infected people in the Fangcang shelter hospital is guaranteed, which increases
patient or infected people cooperation. Food, drink, medical care, and daily consumption needs are all freely provided to
all infected people. In contrast, ordinary residents who are confined to the community need to make more effort to obtain
food. Even at elevated costs, some of the higher priced vegetables and fruits are bought.>® Therefore, some infected
people are not willing to leave the Fangcang shelter hospital even when they are cured. Even so, some confirmed SARS-
CoV-2 patients or infected people are very resistant to being admitted to Fangcang shelter hospitals. At this time,
government departments are organizing specialized personnel for door-to-door counseling or 7x24 hours of surveillance
to prevent these individuals from becoming sources of infection.

Fourth, the health of medical staff is guaranteed, and their work efficiency and enthusiasm are improved. Changing
shifts around the clock cause sleep disturbances. Eating cuisine from different provinces can make them uncomfortable.
Infection-control policies require treating every colleague as if they are an infected people, and each medical staff
member is thus firmly confined to his or her own room."*™'® Daily supplies are delivered to the door by special personnel.
Consequently, the hearts of medical staff members are extremely fragile. Therefore, hospital management organizes
many online heart-to-heart talks, skill learning sessions, and entertainment activities for them. Cokes, specialty snacks,
and yoga mats are supplied via a special aisle. At the same time, the work institution also works to solve family
difficulties for medical staff members fighting the epidemic. The media also plays up the accolades of medical staff
members. Therefore, they remain at ease and actively engaged in their work.>'-?

Fifth, efficient software and information maintenance capabilities make medical paperwork easy to handle. Patients or
infected people information, such as medical history and symptoms, is reported by patients or infected people through the
Shanghai Fangcang shelter hospital app.>* > From passively asking patients or infected people questions to actively
filling out the questionnaire, cooperation has significantly improved. Medical staff can also quickly receive patients or
infected people information through relevant instructions obtained from the medical manager identity of this app, thereby
reducing the occurrence of fear related to making mistakes in this frantic work environment when wearing airtight
protective clothing.*®

In summary, the Fangcang shelter hospital is run successfully based on efficient and practical combinations from
multiple forces who are engaged in working under the conditions of Shanghai Fangcang shelter hospital with limited
facilities and medical staff. It is an effective and safe method of isolating infected people, providing basic medical care
and identifying potential severe cases very early on. Persistence in using this dynamic approach has led to zero COVID-
19 community transmissions in Shanghai. Compared with previous data, the new management mode of Fangcang shelter
hospitals provides a reference for the management of the new infectious diseases for public health.
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