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Abstract

Background: Non-drug interventions are the most active and effective response strategies
until the availability of 100% effective vaccines and antiviral drugs. As one of the important
means of non-drug interventions, centralized medical observation plays a crucial role in the
epidemic prevention and control.

Methods: This retrospective study focused on the epidemic response in Putian city (Fujian,
China) as the observation object, descriptive and qualitative analysis methods was discuss our
practice and experience of the centralized medical observation during the epidemic response.

Results: In September 2021, a total of 205 confirmed cases and 41 asymptomatic patients
were reported in Putian city; a total of 11,201 contacts of all types were tracked and all were
included in centralized medical observation; 110 centralized medical observation sites were
put into use; 3,173 staff of various types were selected and dispatched to centralized medical
observation sites to undertake the task of the epidemic prevention and control.

Conclusion: Intensive medical observation assumes the tasks of isolation, health surveil-
lance, nucleic acid testing, psychological assistance, infection prevention and control. It is an
effective and practical strategy to deal with the epidemic of major infectious diseases caused
by viruses transmitted via air or direct contact, such as the COVID-19.

Keywords: Centralized medical observation; COVID-19; Epidemic; Response; Non-drug in-
terventions.

Introduction trying to find a way to completely defeat the virus. However,
based on our experience, non-drug intervention is still the best
strategy for us to prevent and control this epidemic until the

availability of 100% effective vaccines and antiviral drugs[7-11].

The global spread of the COVID-19 has been in its third year
since it was confirmed and declared by the World Health Or-
ganization, and it still deeply affects each of us [1-3]. With the

Novel Coronavirus continuing to spread and mutate in the pop-
ulation, although some studies have showed that although the
pathogenicity of the mutated virus is weakening, its infectivity
is gradually increasing, and it is easier to evade vaccine-induced
immunity [4-6]. In the face of this once-in-a-century major pub-
lic health emergency, scientists from all over the world are still

With the characteristics such as being infectious in the in-
cubation period, being difficult to identify patients with atypi-
cal symptoms, and a large number of infectious asymptomatic
patients, the COVID-19 has a stronger transmission ability and
is more difficult to control, compared with other infectious
diseases [12-15]. According to the core principle of “early de-
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tection, early report, early isolation and early treatment” of
infectious diseases, blocking the transmission chain as soon as
possible is an effective magic weapon for us to curb the epi-
demic of infectious diseases [16-18]. When China responded
to the first wave of the COVID-19 at home, it put forward the
policy of “concentrating patients, experts, resources, and treat-
ment”. At that time, in response to the challenges of a surge in
the number of infections, medical resource panic squeeze and
the serious shortage of hospital beds, Wuhan municipal govern-
ment made use of public facilities such as stadiums to build 16
square makeshift hospitals. Which was used for the centralized
treatment of Novel Coronavirus pneumonia patients with mild
and asymptomatic symptoms [19,20]. This is the first time that
the Chinese government has implemented a large-scale central-
ized medical observation to respond to the COVID-19, and it is
also our great pioneering work in response to the epidemic of
infectious diseases.

Centralized medical observation is an important part of non-
drug interventions. It refers to a practice of isolating people,
who may be at risk of transmission or those potentially infected
in the incubation period who have not been found, in a desig-
nated site for medical observation in a single-room for no less
than 14 days to cut off the transmission route, protect vulner-
able groups and curb community transmission during the out-
break of infectious diseases [7,21,22]. Previously, a large num-
ber of studies have shown that isolation can effectively slow
down and contain the epidemic [23-26]. Chinese scholars have
also conducted preliminary discussions on centralized medical
observation, but their studies either focus on the demographic
characteristics of isolated populations, or the specific work in a
certain aspect, such as infection prevention and control [27,28].
At present, in the epidemic prevention and control stage of
“dynamic zero” in our country, in the face of local outbreaks of
clustered epidemics, there is still a lack of general, systematic
and comprehensive research on how to implement the central-
ized medical observation, how to strengthen comprehensive
personnel management, how to ensure the implementation
of measures and give full play to its role in epidemic preven-
tion and control. Therefore, in this study, Putian city (Fujian,
China) was taken as the observation object, and the retrospec-
tive analysis of the practice of centralized medical observation
in response to clustered outbreaks was performed. Also, its role
and management strategies in epidemic prevention and control
were explored.

Objects and methods

This is a retrospective study based on the field observa-
tion. In September 2021, a clustered epidemic caused by the
transmission of asymptomatic patients entering the country oc-
curred in Putian city, Fujian, China. It lasted 15 days from the
reporting of the first case on September 10 to the realization
of “zero new cases” of community infections on September 25.
In order to break the transmission chain and curb the spread of
the epidemic as soon as possible, Putian implemented a large-
scale centralized medical observation.

The authors of this paper participated in the whole process
of the epidemic prevention and control in Putian city, and col-
lected the data and detailed information on the number of the
infected during the epidemic, the number of people under cen-
tralized medical observation, the opening and using of sites,
on-site staff, management modes and work process and so on.
Based on the on-site observation of the epidemic response, the
practice and management experience of centralized medical

observation in Putian city were introduced and discussed.

The descriptive and qualitative analysis was performed on
the collected data, and IBM SPSS 25 was applied to the stan-
dardized processing and statistical analysis of the data. Part of
the data came from the epidemic information bulletin on the
official website of the local governments, including Fujian Pro-
vincial Health Commission(http://wjw.fujian.gov.cn), Putian
Municipal People’s Government (https://www.putian.gov.cn),
Xiamen Municipal People’s Government (http://www.xm.gov.
cn), Quanzhou Municipal People’s Government(http://www.
quanzhou.gov.cn).

The need for approval was waived by the local ethical com-
mittees as data were reported anonymously, and all partici-
pants agreed to the study. During the data collection period,
Putian City was in the secondary response stage of public health
emergencies, and the written informed consent was waived,
which belongs to the emergency management of public health
incidents.

Results

Putian is a coastal city in Fujian Province, China, under the
jurisdiction of which are one county, four districts and two
management committees (Xianyou County, Licheng District,
Chengxiang District, Hanjiang District, Xiuyu District, Meizhou
Island Management Committee and Beian Management Com-
mittee). According to the data of China’s seventh national cen-
sus, Putian has a permanent resident population of 3,210,714
in 2020. Two students were found to be positive in nucleic acid
testing during the regularly random sampling of the Novel Coro-
navirus in Xianyou County of Putian city, in September 2021.
Having been reviewed by Putian municipal and Fujian provin-
cial experts, the students were diagnosed as asymptomatic pa-
tients. After origin-tracing of viruses and gene sequencing, the
virus was judged to come from a person who returned to Putian
from abroad, belonging to the Delta variant strain of the Novel
Coronavirus. Subsequently, the epidemic spread to the regions
such as Licheng District (1 case), Xiuyu district (6 cases), Quan-
gang District of Quanzhou City (18 cases) and Tong’an District
of Xiamen City (6 cases). Owing to the rapid response, decisive
decision-making and a series of non-drug interventions such as
strict centralized medical observation, this round of epidemic in
Putian city was basically controlled within an incubation period.
Besides, most of the infected, with 198 confirmed cases and
41 asymptomatic patients, accounting for 97.15% of the total
infected individuals in Putian, were controlled within Xianyou
County, where the epidemic first occurred (Figure 1).

Since the first case was reported on September 10, 2021,
a total of 205 confirmed cases and 41 asymptomatic patients
were reported in this round of epidemics, of which 41.87%
were male and 59.13% were female, and their ages ranged from
3 to 86 with an average age of 28.75 (SD=19.36). Their gender
and age distribution are shown in Figure 2.

11,201 close contacts, sub-close contacts and space-time ac-
companying contacts (hereinafter referred to as “relevant indi-
viduals”) were screened and placed under the centralized med-
ical observation. The peak of confirmed cases in a single day
occurred on September 15 and the corresponding number of
relevant individuals who were screened and placed under the
centralized medical observation on that day was also the larg-
est (1,687), and then began to decline. After September 25, no
more new infected individuals were reported. The information
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on the confirmed cases, asymptomatic patients and relevant in-

.. . R Table 1: Number of confirmed cases, asymptomatic patients,
dividuals in Putian from September 10 to September 25, 2021 ymp P

and relevant individuals in Putian City, Fujian Province, from Sep-

is shown in Table 1. tember 10 to September 25, 2021.
N %ﬂ Date Confirmed Asymptomatic Relevant
s cases patients individuals
10, Sep 1 4 318
11, Sep 19 17 897
12, Sep 15 13 1132
13, Sep 24 1 1102
o 14, Sep 33 0 1375
‘ 15, Sep 38 0 1687
16, Sep 28 6 1004
17, Sep 21 0 878
i) Number of cases
L 18, Sep 4 0 321
I :
3-8
— il 19, Sep 7 0 584
LR 20, Sep 5 0 764
0 15 30 60 Miles 21, Sep 2 0 253
k 1 1 1 1 1 1 1 J
22, Sep 0 377
Figure 1: Map of outbreak cases in Putian City. 23, Sep 4 0 310
As of September 25, 2021, a total of 198 confirmed cases and 41 21 s 1 0 199
asymptomatic patients have been reported in Xianyou, Putian City. " oep
At the same time, the epidemic has spilled over to Licheng District, 25, Sep 0 0 0

Xiuyu District, Quangang District of Quanzhou City, and Tongan Dis-
trict of Xiamen City. (Source: Fujian Provincial Health Commission
website, http://wjw.fujian.gov.cn, Putian People’s Government

Note: Relevant individuals refer to close contacts, sub-close con-
tacts, and space-time accompanying contacts.

website, https://www.putian.gov.cn, Quanzhou People’s Govern- The scope of screening was gradually expanded according
ment website, http://www.quanzhou.gov.cn, Xiamen People’s to the number of the infected found, and the observation sites
Government website, http://www.xm.gov.cn). were timely increased based on the number of relevant individ-

uals tracked by epidemiological investigation, so as to meet the

needs of centralized medical observation. As of September 25,

2021, a total of 110 centralized medical observation sites were

put into use in Putian city. The information on the distribution
o of centralized medical observation sites, the using of rooms,
W e isolated relevant individuals and so on in Putian is shown in
B oo Table 2.

>80 years

Table 2: The setting of centralized medical observation places
and the situation of people who take centralized medical observa-

tion in Putian city.
 ———— __ Female

6.99%__ A Centralized medical Using of | Isolated relevant Underlying
ge
W s veers observation sites rooms individuals diseases
B 15-60years
>60 years Xianyou 21 1599 2035 70
Licheng 34 2984 3737 89
Gender Chengxiang 21 2300 2328 85
Male
= Female Hanjiang 18 1259 1301 84
Figure 2: Demographic characteristics of COVID-19 cases in Putian Xiuyu 10 1051 1051 27
city. Meizhou 0 0 0 0
In the current round of epidemic in Putian city, there are 103 men )
Beian 6 565 749 17
and 143 women, 99 people under the age of 15, 134 people aged

15-60 years old, and 13 people over the age of 60. There were dif-
ferences in the gender distribution of infected patient in different
age groups (P<0.001).

Note: As of September 25, 2021, Putian city has set up a total of
110 centralized medical observation sites, opened 9758 rooms, and ac-
cumulated 11,201 people under centralized observation, of which 372
patients have underlying diseases such as hypertension and diabetes.
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The centralized medical observation sites in Putian city were
mainly obtained through the transformation of hotels (53) and
schools (49), which account for 92.7% of all centralized medi-
cal observation sites. In addition, four makeshift hospitals were
temporarily built, and three factory buildings and a park were
requisitioned (Figure 3).

In order to ensure the safe and orderly implementation of
the centralized medical observation, according to the guidelines
of the National Health Commission of China for the prevention
and control of the Novel Coronavirus pneumonia epidemic, the
management systems and the workflow intended for different
posts and work requirements were developed, including person-
nel management, health monitoring, nucleic acid testing, medi-
cal care, referral and transfer, supervision and inspection, mate-
rial supply, waste disposal, disinfection and cleaning, personal
protection, publicity and education and so on; Doctors, Nurses,
logistics personnel, volunteers, grid administrators, community
cadres and downward dispatched officials, etc. were selected
and dispatched to form a special class, with a clear division of
labor, detailed responsibilities, and be responsible for the over-
all management of centralized medical observation. During the
epidemic, according to the work needs, a total of 263 doctors,
340 nurses, 1,166 logistics personnel, 228 volunteers, 153 grid
administrators, 11 community cadres and 1,012 downward dis-
patched officials were transferred to various centralized medi-
cal observation sites in Putian city to undertake the task of epi-
demic prevention and control (Table 3).

Table 3: Putian city centralized medical observation sites work
staff.

DOC NUR LP VoL GA cc DDO

Xianyou 43 84 165 75 10 1 153
Licheng 97 106 465 75 34 0 228
Chengxiang 51 70 220 40 35 2 370
Hanjiang 36 32 153 18 74 8 78
Xiuyu 21 34 131 18 0 0 59
Meizhou 0 0 0 0 0 0 0
Beian 15 14 32 2 0 0 124
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Figure 3: Distribution and sources of centralized isolation observa-
tion sites in Putian city.

Putian city centralized medical observation sites source. Putian city
obtained enough centralized medical observation places through
the transformation of hotels, schools, factories, etc., of which ho-
tels and schools were the main sources, accounting for 48.18% and
44.55% respectively.

Discussion

It was found that children under the age of 15 account for a
large proportion (40.24%) of the infected in this round of epi-
demic in Putian city, which is slightly different from previous
epidemics reported in China [29-31]. This was considered to
be possibly related to the outbreak of the epidemic in schools,
with closed classroom environments, more collective activities
and easy gathering of students, which provides favorable condi-
tions for virus transmission; also, it may be related to vaccina-
tion, as of September 2021, no vaccination work of COVID-19
for minors under the age of 15 was carried out in China, and
the effective vaccine protection was not provided for this group,
and Putian city has completed the full vaccination of people
aged 16-60 in September 2021. When we conducted a statisti-
cal test on the infection rate of the whole population in Putian
City, the two also showed a significant difference (P=0.028).
However, the infection of the vaccinated population also con-
firmed that the mutant virus has the ability to break through
the vaccine immune barrier [5,6]. This reminded us to attach
great importance to the issues of virus mutation and break-
through infection, actively track and monitor, and timely adjust
the vaccination policy based on extensive evidence to establish
the immune barrier for the whole population as soon as pos-
sible [5,9,32,33].

Centralized medical observation is an effective way to re-
spond to the COVID-19. Especially when a clustered outbreak
occurred in a local area, isolation measures are taken for high-
risk groups, with the implementation of centralized medical
observation, restrictions on their actions and reduced contacts.
This can timely break the chain of virus transmission and real-
ize “zero new cases” of the infected in the community as soon
as possible to quickly curb the further spread of the epidemic
[20,24,28]. The key to why the epidemic was controlled within
a “one incubation period” or so in Putian lied in the early adop-
tion of centralized isolation measures to limit relevant individu-
als to designated places for medical observation. Therefore,
in the late stage of the epidemic, the newly infected in Putian
were basically screened through active nucleic acid testing in
the centralized medical observation site, which is a real-world
evidence for the efficient role of centralized medical observa-
tion in the response to the epidemic.

During the outbreak of the epidemic, the implementation of
large-scale centralized medical observation is not only an emer-
gency disposal task, but also a systematic and comprehensive
work, involving various aspects such as site requisition, person-
nel dispatch, organization and arrangement, work mobiliza-
tion, material supply, living security. Therefore, It is necessary
to have a unified and highly-efficient command and leadership
mechanism, as well as the coordinated participation and strong
support of multiple departments [34-36]. In response to this
epidemic, the Fujian provincial government set up a front-line
headquarters for epidemic disposal in Putian city, which immedi-
ately launched the level-2 emergency response plan, with front-
line leadership, upgraded command and flat management. The
peacetime and wartime working modes were quickly converted
to activate the command system of the epidemic prevention
and control; nine working groups, including comprehensive co-
ordination, nucleic acid sampling and testing, epidemiological
investigation, medical treatment, publicity, scientific research
and tackling the key research project, foreign affairs, logistics
support and public security prevention and control were set
up and a cross-departmental cooperation mechanism was es-
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tablished; each working group regularly organized consultation
meetings every day to exchange the latest information, solve
practical difficulties and problems; the response measures were
dynamically adjusted according to the progress of the epidemic,
and all security work was coordinated under the leadership of
the front-line headquarters to ensure the orderly and stable
implementation of centralized medical observation.

The implementation of centralized medical observation re-
quires the provision of sufficient sites in a short time, and it
needs to be constantly adjusted with the changes in epidemi-
ological investigations and tracked relevant individuals. It is a
specific measure taken by the Chinese government to respond
to local epidemic outbreaks, an important means of sacrificing
the freedom and rights of a small number of people in exchange
for the lives, health and safety of the majority of people, and an
important embodiment of the concerted efforts of government
departments, social organizations and individuals to protect
public health. Also the implementation of centralized medical
observation is a major test on the ruling level and governance
ability of local governments [37,38]. In the early stage of this
round of epidemic outbreak, Putian city also faced difficulties
such as insufficient number of centralized medical observation
sites, non-standard internal space layout, and inability to opti-
mize and transform the external environment. As a result, there
was a lack of management and control for a large number of rel-
evant individuals due to insufficient sites for centralized medi-
cal observation, thus resulting in the expansion of transmission.
Putian municipal government raised funds in various ways, co-
ordinated and integrated the resources of the whole city. On
the basis of requisitioning hotels, Putian municipal government
took advantage of the opportunity of school suspension to carry
out emergency transformation of student dormitories, opened
up a large number of sites for centralized medical observation
in a short time, and properly solved the practical difficulties. Of
course, this also warned us that even after the epidemic is over,
we should make emergency reserves of centralized medical ob-
servation sites to respond to possible disease pandemics in the
future.

Obviously, it is not only a difficult decision, but a huge chal-
lenge to make people strictly abide by the mandatory isolation
requirement of single-person and single-room without social
visits for 14 consecutive days [39,40]. Therefore Putian city
launched a new initiative of “remote observation”, namely, rel-
evant individuals in the same place are disrupted and dispersed
to different places for cross-regional centralized medical obser-
vation. It can also be seen from the results of this study that in
addition to Xianyou County with the most reported cases. Li-
cheng District, Chengxiang District, Hanjiang District, etc. also
set up more centralized medical observation sites, because
these areas have relatively rich hotel and school resources,
which can be quickly transformed into centralized medical ob-
servation sites to meet the needs of “remote observation”. This
will prevent people from violating regulations in familiar places,
and help them strictly abide by the requirements of epidemic
prevention and control.

In addition, psychological problems during centralized medi-
cal observation are also of very high concern. During the epi-
demic, especially after compulsory measures are taken, both
the isolated relevant individuals and the staff in the centralized
medical observation sites can encounter various psychological
problems [41-43]. Therefore, a psychological assistance team
was set up to carry out itinerant diagnosis and treatment in

110 centralized medical observation sites in the city. The psy-
chological counseling hotline and care platforms were opened
to provide 24-h psychological counseling and assistance as well
as all-round psychological counseling and humanistic care for
relevant individuals and on-site staff. Owing to the adoption of
targeted interventions, various psychological problems were ef-
fectively alleviated.

Due to the clustered outbreak of the epidemicin a short time
as well as the limitation of time and nucleic acid testing ability,
accurate screening was not achieved [44]. In order to curb the
spread of the epidemic as quickly as possible, mandatory cen-
tralized medical observation was implemented, but this is only a
means and Its main purpose is to find those potentially infected
as soon as possible during the observation period to cut off the
transmission route in time [11,16,22,28]. Therefore, a working
mechanism and emergency plan for the monitoring, detection,
referral of those potentially infected were established, with the
construction of an informatization registration and reporting
system. During the 14-day isolation for the centralized medical
observation, daily temperature monitoring, health report and
nucleic acid testing are required for relevant personnel every
day. Once the individuals with suspected clinical symptoms of
the novel pneumonia and/or the body temperature (>37.3°)
and a positive nucleic acid test for two consecutive times were
found, the emergency plan would be initiated immediately
and they would be transferred to the designated hospital for
the treatment of the novel conoravirus pneumonia by special
personnel and vehicles for review, confirmation and isolation
treatment (Figure 4).

Focus medical observation personnel

g = 3

Daily health monitoring Daily nucleic acid testing

pN

Symptoms Normal for

Negative
for 14
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and/or 14
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days
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R Notify resident medical personnel, special transfer |
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Figure 4: Putian city centralized isolation observation site referral
process.

Putian city centralized medical observers for medical treatment
and referral process. In order to strengthen personnel manage-
ment, Putian city has formulated a detailed process for centralized
medical observers to seek medical treatment and referral, and des-
ignated special personnel and special vehicles to be responsible for
the transfer work.
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As an important measure to respond to the COVID-19, in-
fection prevention and control during the period of centralized
medical observation is the top priority, and preventing cross-
infection is the key to stopping the further spread of the epi-
demic [22,28,45]. Thus, during the epidemic response in Putian,
innovative technologies such as the Internet were adopted to
carry out online training and trained the staff in centralized
medical observation sites in infection and control systems and
workflows such as wearing and taking off personal protective
equipment, environmental disinfection and cleaning, medical
waste disposal to enhance their infection prevention and con-
trol awareness and management capabilities. The mobile social
media platform was used to promote the knowledge of health
education as well as epidemic prevention and control, carry out
the health education of personal hygiene and self-protection for
relevant individuals to improve their self-protection awareness
and skills. At the same time, infection prevention and control
experts at the national, provincial and municipal levels were
selected and transferred to form a special working group to
conduct “three fixed” inspections (fixed time, fixed person and
fixed point) on the infection prevention and control of 110 cen-
tralized medical observation sites in Putian, achieving full cover-
age, no dead corners and zero infection.

Limitations

First of all, regrettably, due to the lack of sufficient psycho-
logical professionals and the requirements of emergency re-
sponse, it was impossible and not allowed for us to conduct
in-depth interview with relevant individuals with psychological
problems in centralized medical observation sites and perform
detailed investigation on their psychological problems. There-
fore, the analysis and research in this regard were carried out
and we hope to make a breakthrough in the future; Secondly,
Due to the limitations of the research site, our views may have
certain defects in representation, such as not taking into ac-
count factors such as population, economic development level,
and mobilized resources. Finally, what was described in this
paper was the emergency measures taken during the second-
level response stage of public health emergencies. There was
no previous research results available for us to compare their
effectiveness and roles under different levels of emergency re-
sponse, but we believe that these practices introduced are re-
producible, operable and propagable.

Conclusion

At present, the ever-changing the Novel Coronavirus is still
a serious threat to human health and public health safety and
it can not be the last biosecurity crisis we face. In the cruel re-
ality, it has been proved that no one is immune to the virus,
and as mentioned in the series of articles on “China’s response
to covid-19” in the BMJ “no one is safe until everyone is safe”.
What is different from the other existing research is that in this
study Chinese practices and experience of centralized medical
observation was introduced in the face of local outbreaks of the
novel coronavirus epidemic during the “dynamic zero” stage of
precise epidemic prevention and control, which is beneficial to
the consolidation and expansion of the achievements of the
epidemic prevention and control strategy and deepen the un-
derstanding of this strategy.

We know that the role of any single measure in the face of
the COVID-19 is limited, and the response methods are also dif-
ferent in each country. However, our practice and research have
showed that in addition to the isolation function, centralized

medical observation also undertakes the tasks such as health
monitoring, nucleic acid testing, medical services, living secu-
rity, psychological assistance, infection prevention and control
for those potentially infected, and it is an effective and practical
strategy to respond to the epidemic of major and severe infec-
tious diseases transmitted by air or direct contact such as the
COVID-19. It is a more valuable and responsible means of pre-
vention and control for human health. Our experience in this
regard can provide some reference for the other countries to
help the whole world end the epidemic and restore nomal life
as soon as possible and also prepare for the possible pandemic
of other unknown infectious diseases in the future.
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