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Abstract

In December 2019, the COVID-19 pandemic quickly spread throughout China and beyond, posing enormous global challenges.
With prompt, vigorous, and coordinated control measures, mainland China contained the spread of the epidemic within two
months and halted the epidemic in three months. Aggressive containment strategy, hierarchical management, rational reallocation
of resources, efficient contact tracing, and voluntary cooperation of Chinese citizens contributed to the rapid and efficient control
of the epidemic, thus promoting the rapid recovery of the Chinese economy. This review summarizes China’s prevention and
control strategies and other public health measures, which may provide a reference for the epidemic control in other countries.
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COVID-19 Pandemic

At the beginning of 2020, the coronavirus disease 2019
(COVID-19) spread rapidly around the world, resulting in a
pandemic, thus posing an urgent and severe threat to human
health and global peace and development [1]. The outbreak
was initially noticed in the largest city in central China—
Wuhan, Hubei Province, which has a population of 11 million,
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and which serves as a regional economic and transportation
hub. As the number of cases rapidly increased, medical
resources quickly started to run out, and the initial situation
was dire. The discovery of this novel disease and the subse-
quent epidemic provoked widespread fear in China.

Due to the continuous efforts of Chinese medical workers and
authorities, it took only slightly longer than one month after the
initial outbreak to contain the spread of the disease and approxi-
mately two months to reduce the daily number of new cases in
China to fewer than 10 [2]. Since then, China’s pandemic pre-
vention and control strategy has shifted to preventing cases from
being imported that may lead to a rebound of the local epidemic
[3]. The goal of this study is to summarize the prevention, control
strategies, and measures adopted by the People’s Republic of
China during different stages of the COVID-19 pandemic. The
Chinese programs and their experience regarding local epidemic
prevention and control may provide a reference for other coun-
tries and regions during the current global pandemic.

Central Government

Epidemic Management

Swift Action Faced with the sudden emergence of the severe
acute respiratory syndrome coronavirus (SARS-CoV-2),
China quickly implemented appropriate strategies and
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measures in an effort to identify the pathogen and control
its spread. The list of actions taken included conducting
field epidemiological investigations, identifying and pub-
lishing the complete genetic sequence of the virus, design-
ing polymerase chain reaction (PCR) test kits, releasing
and constantly updating the COVID-19 clinical guidelines,
closely monitoring patients, tracing contacts, and reporting
and sharing information with the World Health Organization
(WHO). Following the discovery and report of the initial
cases on December 29, 2019, the Wuhan Center for Disease
Control and Prevention (CDC) conducted a field epidemio-
logical investigation, traced the confirmed cases and their
close contacts, ordered the closure of the Huanan Seafood
Wholesale Market, and carried out large-scale disinfection
campaigns. Hubei Province declared a public health emer-
gency on January 7, 2020, and other provinces quickly fol-
lowed suit. On January 8, the Wuhan Institute of Virology
of the Chinese Academy of Sciences confirmed that the out-
break was caused by a new type of coronavirus, which was
later named SARS-CoV-2 [4-6]. On January 10, the Chi-
nese CDC developed the first PCR-based diagnostic kit for
COVID-19. On January 15, the National Health Commission
(NHC) released the first edition of the COVID-19 clinical
guidelines. On January 20, the person-to-person transmis-
sion was officially confirmed, and COVID-19 was added to
the national class B infectious disease list. Class A infectious
disease prevention and control measures were adopted, and
direct online reporting was mandated. Due to the top-level
emergency response being launched in time, the epidemic
growth slowed down and the scale of the epidemic spread
was limited.

Centralized Mobilization of National Resources All sectors
of China established cooperative relationships with imme-
diate effect. The People’s Liberation Army (PLA) and the
regional medical institutions organized large-scale medical
forces to support Hubei in rapidly improving the healthcare
capacity in regions most severely affected by the epidemic.
By March 9, 2020, 346 medical teams from across the coun-
try, totaling 42,600 people, had arrived in Hubei [7]. In addi-
tion, a “province-for-city” pairing assistance strategy, where
provinces each pair-matches with one affected city to pro-
vide counterpart assistance, was implemented. The medi-
cal teams in Wuhan formed a joint expert group to improve
overall treatment capacity by combining medical resources
[8]. Despite a lack of medical resources in the early stages of
the pandemic, China made every effort to save lives. It was
the first country to perform lung transplantation in patients
with irreversible pulmonary fibrosis caused by COVID-19
[9]. On July 21, 2020, the first COVID-19 lung transplant
patient, out of a total of 10 worldwide, was discharged from
Renmin Hospital of Wuhan University [10].
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Border Control

To prevent the import of foreign cases, the Chinese gov-
ernment implemented strict immigration control measures
such as restricting non-urgent and non-essential cross-border
movements of people by not issuing entry documents such as
visas. China adopted a 28-day quarantine and health moni-
toring program for people entering high-risk areas. After
14 days of centralized quarantine in designated hotels,
inbound travelers continued to self-quarantine at home
for seven days (for those who did not meet the conditions
of home quarantine, hotel quarantine was implemented
instead). Health monitoring continued for seven more days
after reaching the end of the period.

China implemented a flight circuit breaker mechanism,
requiring airlines to suspend flights for two weeks if the
number of passengers testing positive after entering China
reached five, and four weeks if it reached 10 [11]. Circuit
breaker orders were issued to 302 international passenger
flights, which was expected to reduce 2,300 imported cases
before August 2, 2021 [12]. In addition, various airports in
China adopted different measures to restrict passenger flow
according to passenger traffic. When the population den-
sity reached 0.5-1.0 per m?, the entry would be controlled;
when it reached 1.0-1.5 per m?, an announcement would be
made to remind of the upper limit of indoor people; when
it was over 1.5 per m?, no more people would be allowed to
enter [13]. In the case of any outbreak in clusters and form
chains of transmission, the corresponding airport would
close. For example, a small superspreader event occurred at
Lukou International Airport in Nanjing, China, on July 21,
2021. Among the regular PCR test samples of airport staff,
nine were positive. As of July 25, 101 confirmed cases had
been reported in the airport and its associated cases, linking
nine cities in five provinces in China. On July 26, 2021, all
inbound and outbound flights were successively canceled,
and the airport was closed. Furthermore, PCR testing was
conducted on all associated airport personnel, followed by
at-home quarantine. Coach stations and passenger depots
around the airport were temporarily closed [14].

Technological Research

To combat the pandemic, China increased scientific and
technological research in the field of healthcare and launched
the COVID-19 pandemic prevention and control emergency
project. It mobilized the entire nation to conduct relevant
research on clinical treatments, drugs, and vaccines. The
Chinese team was the first to share the full genetic sequence
of the virus with the WHO, and the first SARS-CoV-2 PCR
test kit was commercially released 20 days later, on January
26. The National Center for Biological Information and the
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National Data Center for Microbial Sciences soon released
viral genetic sequences and analyses of viral genetic vari-
ations [15]. Pathologists in China published the results of
the largest series of COVID-19 patient autopsies worldwide,
which revealed the presence of SARS-CoV-2 virions in mul-
tiple organs in a number of individuals, indicating that there
were several routes of viral transmission. The findings of
studies on the digestive tract, skin, and various body fluids,
for example, facilitated a deeper comprehension of the pro-
gression of COVID-19 and the development of more effec-
tive interventions [16].

Furthermore, China continuously updated its treatment
plan, developed eight versions of the COVID-19 clinical
guidelines [17], made the COVID-19 drug screening results
publicly available, and provided key treatments, such as
favipiravir and convalescent plasma, to countries affected
by the pandemic. Chinese scientists immediately launched
emergency research projects to investigate technical means
of treating severely ill patients, such as artificial liver and
blood purification technologies, to improve the treatment
success rate in more severe cases [18]. In addition, China
used a variety of sophisticated medical equipment to combat
the pandemic, such as ventilators, extracorporeal membrane
oxygenation (ECMO) machines, P3 mobile laboratories, and
mobile CT, enabling COVID-19 lung transplant patients
who had been on ECMO for the longest duration worldwide,
to regain spontaneous breathing [19, 20].

China established five avenues of vaccine research in
the early stages of the pandemic to maximize the success
rate: inactivated vaccines, recombinant protein vaccines,
adenovirus vector vaccines, attenuated influenza virus
vector vaccines, and nucleic acid vaccines. Among them,
China developed the world’s first inactivated vaccine within
98 days from the start of the research and development to the
approval of a clinical trial. The National Drug Administra-
tion of China has licensed six SARS-CoV-2 vaccines so far,
including four inactivated vaccinations, one adenovirus vec-
tor vaccine, and one recombinant protein vaccine [21]. China
has licensed 22 SARS-CoV-2 vaccines for clinical studies
[22], one of which is an mRNA vaccine now in phase III
trials, showing very promising results [23]. In terms of vac-
cination, China’s vaccination program rapidly accelerated
after a relatively slow start, and more than 1.9 billion doses
of COVID-19 vaccines have been administered to date [24].

Establish Mutual Trust with the Public

The Chinese government interacted with citizens, estab-
lished mutual trust, and reached a consensus on the expected
actions through the following strategies.

Open and Transparent Information The Chinese government
disclosed the epidemic information, providing real-time and

dynamic release of data on confirmed, suspected, and cured
cases, and deaths across the country. It issued national action
plans and employed experts to provide authoritative inter-
pretations, to reduce people’s panic and doubts. For exam-
ple, the Chinese government broadcast the construction of
Huoshenshan and Leishenshan hospitals during the outbreak
of the pandemic, which attracted 60 million views, reflecting
the efficient execution ability and enhancing the credibility
of the government.

A Series of Livelihood Protection Measures The Chinese
government took a series of measures to protect people’s
livelihood and ensure the availability of basic public services
while implementing the aggressive containment strategy. For
example, community workers were arranged point-to-point
to supply essential commodities to those quarantined at
home. Multi-pronged measures were taken, including reduc-
ing corporate burdens, keeping payrolls stable, and creating
more jobs. The government provided subsidies for indus-
tries and enterprises significantly affected by the epidemic
(such as accommodation and catering, sports and recreation,
transportation, and tourism industries). When the pandemic
was brought under control, dynamic containment strategies
were implemented and regions resume work and normal life.

Contact Tracing

Contact tracing was one of the key tools used for contain-
ing viral transmission and identifying close contacts in a
timely manner. It was utilized to break the chain of trans-
mission, thus effectively preventing outbreaks in clusters
due to individual cases. Different countries utilize different
contact tracing technologies, which can be split into three
categories: contact tracing based on GPS or location data,
Bluetooth technology, and base station data. The adoption
of contact tracing technology is compared by countries in
Table 1.

Application of Health QR Code The color-based health QR
code system was a major Chinese innovation in the field of
contact tracing [25]. The health QR code system tracked
the contact based on GPS positioning technology, and was
mainly used to classify people at different levels of trans-
mission risk through the collection of basic information of
residents (such as ID card, and residential address), epidemic
prevention information (such as symptoms, vaccination
information, and PCR test results), and travel information
(such as destination, mode of travel, residence, and travel
history). Figure 1 shows the information collected by health
QR codes. Authorities issued guidelines mandating the use
of health QR codes when entering prominent places such as
hospitals, supermarkets, and subways. The health QR code
system enabled authorities to quickly locate potentially
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Fig. 1 The information col-
lected by health QR codes
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infected people and implement control measures in a timely
manner [26]. Figure 2 shows the generation process of a
health QR code.

Although health QR codes were not identical in differ-
ent provinces, three colors—green, yellow, and red—were
used to represent different groups of people. The green codes
were used for indicating people who were not exposed to
the environment exposed to SARS-CoV-2 and could move
freely. The yellow codes were used for indicating those who
were exposed to the environment exposed to SARS-CoV-2
within the past 14 days. Users were quarantined for seven
days, and the codes of the healthy ones were changed to
green. The red codes were used for indicating those individ-
uals in close contact with the confirmed cases. Users were
quarantined for 14 days, and the codes of the healthy ones
would change to green. In order to prevent the use of screen-
shots for evading testing, the current location and time were
added to the interface, to ensure the presentation of real-
time and dynamic information. In addition, the application
interface also provided a vaccination appointment service.
Figure 3 shows the screenshots of the health QR code and
its application interface.

| have read the matters listed in this declaration and gu
arantee that the above declaration is correct and true

However, this technology can easily violate users’ pri-
vacy. To this end, China has implemented a number of pri-
vacy protections, including the data minimization princi-
ple, promising that every effort will be made to improve
the security of data acquired, establishing an accountability
protection mechanism, and enacting necessary legislation to
prevent data misuse. The public reacted well to the health
code application, and it was soon marketed [27]. At present,
almost one billion netizens in China have their own health
codes. Within one year of health QR codes coming into ser-
vice, the cumulative number of users exceeded one billion,
and the cumulative number of codes displayed exceeded
24 billion. The health QR code system was successfully
launched in more than 20 provincial administrative districts,
covering over 400 cities and counties [28]. The application
of health QR codes facilitated accurate and effective contact
tracing, which allowed people to return to work, thus easing
the strain imposed by pandemic control measures on soci-
ety [29]. According to an online survey, the Chinese public
recognizes the health code with an approval rating of 8.49
out of 10, and more than 90% of respondents believe that the
health code will play a larger role in health, transportation,
and other fields in the future [27].
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Fig.2 The generation process
of a health QR code
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Fig.3 The screenshots of the
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and the country-risk level database, realizing sharing and
mutual recognition of data. Local governments have also
invested a lot of resources in contact tracing. Take Guang-
zhou as an example, since the first local case in Guangzhou
on May 21, 2021, the government conducted inspection and
testing, epidemiological investigations, and epidemic pre-
vention and control. Guangzhou allocated more than 60,000
police and mobilized 39 teams (three persons in each team)
of epidemiological investigation personnel in Guangzhou
and from surrounding cities. These teams determined the
trajectory of transmission and conducted on-site surveys and
inquiries using information technology. They identified the
possible sources of infection and the affected population and
more than 1.3 million residents were independently inves-
tigated [30].

Municipal Levels

Outbreak Stage

Strict Closed-Off Management With interregional popula-
tion movements, the likelihood of bidirectional transmis-
sion and the spread of COVID-19 [31] increased. A closed-
off management strategy to limit population flow was a
critical early prevention and control strategy adopted. On
January 14, 2020, the Wuhan municipal government imple-
mented a policy regarding the departure of personnel and
established temperature detection and investigation points
at the airport. Wuhan was officially placed under lockdown
on January 23 [32, 33], and the closure of national roads,
waterways, and passenger flights into and out of Wuhan
was announced. Except for essential personnel, all resi-
dents were urged to remain at home while dedicated com-
munity workers attended to the needs of each household.
According to a study, the Wuhan travel ban was associated
with a delayed arrival time of COVID-19 in other cities by
an estimated 2.9 days, providing extra time to prepare for
the arrival of COVID-19 in more than 130 cities across
China [34].

Municipal governments in unaffected cities also imple-
mented strict control measures to minimize mass gatherings
and stockpiled pandemic prevention materials. Non-essential
venues that were sites of public gatherings, such as bars,
theaters, and sports stadiums, were ordered to close tem-
porarily. Temperature checkpoints were established in most
public areas, including shopping malls and train stations.
When someone was suspected to be infected, they and their
close contacts would be immediately placed in temporary
isolation and detained for testing. They would then be trans-
ferred to the appropriate institution designated by the local
health administration department.

Designated Treatment by Category It has been reported
that most COVID-19 patients with mild symptoms recov-
ered with proper medical care [34]. Therefore, Wuhan con-
structed a three-tiered management system: designated hos-
pitals were selected to treat severely ill patients. Makeshift
hospitals were built to treat and isolate patients with mild
and suspected cases. The construction of the makeshift hos-
pitals continued around the clock, and it took just 10 days
to build 12 makeshift hospitals, providing more than 20,000
beds [35]. COVID-19 screening was performed among close
contacts and febrile patients in communities [36]. In only
four days, PCR testing of all clinically confirmed cases, sus-
pected cases, close contacts, and febrile patients in Wuhan
had been performed [37]. A total of 9,899,828 people were
tested in Wuhan between May 14 and June 1, of whom none
had confirmed symptomatic cases of COVID-19, and 300
(0.303/10,000 population) had asymptomatic infections [38].

Prevention and Control During Periods of Stability

The number of cases in China was essentially brought under
control by April 29, 2020, due to the government’s strong
prevention and control measures and the coordinated efforts
across the country. Although sporadic flare-ups occurred,
they were quickly and effectively contained. At this point,
the prevention and control strategies employed by provinces
and cities shifted to preventing COVID-19 from re-entering
the country to cause a new outbreak [39].

In the Absence of Confirmed Cases

Outbreak Prevention Municipal governments implemented
all-around outbreak prevention management, which includes
the establishment of quarantine stations at ports of entry,
centralized isolation facilities, and other community preven-
tive and control measures. They convened expert committees
to issue technical guidelines and work plans in a timely man-
ner, such as for cold chain food production and management
during the epidemic, as well as for preventive overall disin-
fection. They also monitored and improved the efficiency of
medical teams. The public was instructed to keep their hands
clean, wear masks, reduce the number and size of congrega-
tions, and maintain social distancing.

Graded Vaccination The population was divided into three
categories according to the risk of exposure and the risk
of infection: high-risk population (medical and epidemic
prevention personnel, border and port workers, and those
in high-risk areas), susceptible population (the elderly, chil-
dren, pregnant, and those with underlying diseases), and the
general population. Sequential vaccination is a necessary
measure for overall management and control to relieve the
pressure of vaccine production in a short period of time.
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High-risk employees were prioritized to receive vaccina-
tion [40].

In the Case of Small-scale Outbreaks

Control the Source of Infection and Trace the Transmission
Chain The source of infection was located through high-
quality epidemiological investigation, to identify and cut
the chain of transmission. Cases were tracked and managed
using big data technology, and pandemic-related information
was released in a timely manner [39]. A “pandemic map”
was also created showing the exact locations, distances, and
numbers of infected persons in each community, thus assist-
ing the public in avoiding regions of high risk of infection
[41]. Animal monitoring in the closed and controlled areas
was actively carried out, to identify other possible sources
of infection.

Targeting Risk Areas and Possibly Infected Populations Due
to the low viral load, if the sample analyzed is in the early
stages of SARS-CoV-2 infection, it may go undetected. As
a result, large-scale and successive rounds of PCR testing
are favorable to rapid screening of at-risk areas and prompt
the adoption of targeted control measures to halt the spread
of the epidemic.

Region-Specific, Multi-level Targeted Approach The preven-
tion and control units were demarcated and the risk level was
determined according to the changes in the epidemic pattern.
Closed-off management areas and control areas were identi-
fied according to the risk level, so as to implement different
management measures.

Guangzhou, for example, completely contained the epi-
demic of the Delta variant within 29 days without a lock-
down, and the number of the infected were controlled under
153 days [42]. After the outbreak, Guangzhou immediately
conducted high-quality epidemiological investigations and
performed viral genetic testing of all patients with COVID-
19, followed by complete genetic sequencing. Based on risk
level, Guangzhou strategically implemented several rounds
of PCR tests for nearly 19 million permanent residents and
completed the largest-scale nucleic acid screening around
the world. It implemented a region-specific, multi-level tar-
geted approach to epidemic prevention and control, based
on which, two high-risk areas and 16 medium-risk areas
were identified. Guangzhou revised the definition of “close
contacts” to “the people who came in contact with a patient
four days before the onset in the same space, the same unit,
the same architecture, and the same building,” based on
which, Guangzhou adopted different prevention and con-
trol management models for key intensive risk groups.
People at different levels of risk of spreading the disease
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were accurately classified with health QR codes, and the
color markings facilitated management and precise moni-
toring of at-risk populations. To reduce the risk of spread
by the movement of people leaving the city, the green QR
code and a negative PCR test report within 72 h must be
provided prior to departure. Rat cages were set in high-risk
areas and 44 valid throat swab specimens were collected
from rats captured. Negative PCR test results ruled out the
possibility of spread in closed and controlled areas through
animal excrement.

Dynamic Hierarchical Control Measures

Dynamic prevention measures and control at different tier
levels are undertaken as a major strategy during the sta-
ble period of the epidemic [43]. According to the epidemic
situation and population flow, each province is divided into
low-, medium-, and high-risk regions. A low-risk region
refers to a region without confirmed cases for 14 consecutive
days. These regions are fully opened, with health codes used
for dynamic monitoring and preparations made for emergen-
cies. A medium-risk region referred to a region with new
confirmed cases in 14 consecutive days and if the number
of cumulative confirmed cases is below 50. All such areas
with positive cases would be locked down locally, and epi-
demiological investigations and tracking of close contacts
would be performed. In addition, there would be restrictions
imposed against large gatherings. A high-risk region refers
to a region with over 50 cumulative confirmed cases and
outbreaks in clusters within the past 14 days. Full lockdown
management would be implemented, such as production
shutdown and school suspension, and low- and medium-risk
regions would mobilize to provide assistance. This strategy
allows communities to gradually recover normal life and
promoted economic and social development while prevent-
ing and controlling the epidemic. The prevention and control
measures for each risk level region are shown in Table 2.

Grid Management for a Matrix of Urban
Communities

Communities served as the foundation for efforts to con-
trol the pandemic and the first line of defense for vulner-
able populations. They adopted grid management—in each
grid, working staff were arranged, including administra-
tive staff, staff of the residents’ committees, police, and
volunteers. Community workers registered entry and exit,
investigated households, disinfected venues, and moni-
tored body temperature [41, 44]. For those returning from
affected regions, the community workers registered them
and conducted a medical examination, after which they were
quarantined at home for 14 days [45]. During city closures
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Table 2 Summary of China’s anti-epidemic strategies and measures

Control strategy Specific measures

Rapid control of source of infection

e Expanding PCR testing capabilities

o Screening “four types of persons” (confirmed,

suspected, febrile, and close contacts)

o Community-based investigation: door-to-door health screening, declaration of health status

o Completing field epidemiological investigation within 24 h

Containment strategy to break chain of
transmission

o Epicenter of outbreak: traffic control, closing traffic channels

e Regions surrounding epicenter of outbreak: screening vehicles from outbreak region

® Rest of country: region-specific, hierarchical, dynamic management

o Extending Spring Festival holiday, banning mass gathering activities

o Public space: population restriction, temperature measurement, masks

o Telemedicine, working from home

o Strict entry and exit quarantine, border control

Community grid management o Daily health declaration

e Social distancing, avoiding gathering
® Door to door investigation

o Epidemic prevention health education
o Graded vaccination

Region-specific, dynamic, hierarchical
management

Low-risk regions

Medium-risk regions

High-risk regions

Alleviating pressure on healthcare
system

o Treating confirmed cases at designated points
o Building makeshift hospitals

o Nation-wide medical support for Hubei

o Lifting traffic quarantine, opening public spaces

o Preparing for outbreak (e.g., personnel training, material storage)
® Monitoring health QR code

e Locking down sites with confirmed or suspected cases

o Limiting gathering activities

o Epidemiological investigation

o Contact tracing

e Closed management

o Lockout or suspend class in key epidemic sites

o Community providing daily needs for residents

® Mobilizing medical resources from low-risk zones

e “Province-for-city” pairing assistance (each province assists one affected region)

Ensuring livelihood

o Systems of holding provincial governors accountable for grain supplies and city mayors for daily food supplies

o Community wholesale program, point-to-point transport services

o Medical expenses allowance
 Subsidies to businesses affected by epidemic

o Employment support policies

o Protection and assistance for special and vulnerable groups

Contact tracing o Application of health QR code

e Privacy protections

o Services for providing nationwide data about pandemic prevention and control risks

and community lockdowns, systems of holding provincial
governors accountable for grain supplies and city mayors for
daily food supplies were implemented to maintain an over-
all balance in the market for daily necessities. In addition,
communities also adopted wholesale programs and provided
point-to-point transport services for their residents by deliv-
ering daily necessities and garbage disposal. Community
healthcare centers provided health checks with diagnoses
and treatment services. The healthcare center staff mem-
bers performed door-to-door health screening. Following
the preliminary diagnosis and screening of individuals with
symptoms, patients who met the criteria for treatment were
transferred to the designated hospitals, while the rest were

isolated and monitored at home, thus alleviating the strain
on hospital resources to a large extent [46].

Private Sector and Individuals

Support from Private Sectors

During the COVID-19 pandemic, companies and individuals
were valuable resources who contributed greatly to the fight
against the pandemic using their strengths and expertise. The

number of patients continued to increase in the early days
of the outbreak, as did the demand for medical supplies. To
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minimize contact among individuals and reduce the possibil-
ity of cross-infection, technological companies developed
robots to operate in hospital isolation areas, remote consulta-
tion platforms, and remote visiting systems for COVID-19
patients [47-51]. The remote consultation platforms enabled
expert panels to remotely evaluate each patient’s treatment
plan based on their condition, answer questions asked by the
designated hospital, and provide professional guidance [52].
Oil companies adjusted their production plans to produce
raw materials for medical supplies, such as polyolefin for
medical masks and sodium hypochlorite for medical dis-
infectants. Textile mills worked around the clock to pro-
duce medical protective equipment. A navigation company
launched the COVID-19 Map, which displayed pandemic-
related information, including travel restrictions, pandemic
trends, and the location of vaccination sites.

Cooperation from Citizens

Although the outbreak of COVID-19 began during the Chi-
nese Spring Festival, the public voluntarily canceled their
visits to relatives and friends to reduce interpersonal contact
[53]. Chinese people actively responded to the recommen-
dations made by government authorities, including wearing
masks and maintaining social distancing, demonstrating a
strong sense of responsibility for their own and the health of
others [54, 55]. Although most people supported and coop-
erated with prevention and control measures, there were still
individuals who refused to accept the PCR testing, which
could have harmed the prevention and control management.
Therefore, it is worth noting that most of the prevention and
control measures were mandatory and the citizens who
did not cooperate with health reporting and anti-pandemic
management faced legal liabilities. For example, people who
refused nucleic acid testing were fined, their health codes
were turned from green to yellow, and their access to public
places was restricted. Those who concealed, lied, and forged
personal health information, or organized large gatherings,
were held accountable by law.

Discussion

After the outbreak of COVID-19, China adopted an
“aggressive containment” strategy, which helped the gov-
ernment to effectively control the pandemic in a short
period of time. The strategy specifically involved: (1) Rapid
response for controlling the sources of infection. At an early
stage of the pandemic, China quickly identified and con-
trolled the sources of infection through high-quality epi-
demiological investigations, large-scale PCR testing, and

@ Springer

home investigations. (II) Strict closed-off management for
cutting off the chain of transmission. Through lockdown of
the severely affected area—Wuhan—a region-specific, and
region-specific, multi-level targeted approach to epidemic
prevention and control was implemented around China. In
addition, strict immigration control measures were also
implemented (such as the closure of airports and circuit
breaker mechanism for airlines). (111) Grid management for
a matrix of urban communities. The streets and commu-
nities in each city were divided into “grids” according to
certain standards to achieve segmented management, which
made community-based pandemic prevention management
more refined and comprehensive. (IV) Dynamic, precise,
and hierarchical prevention and control. After the effec-
tive control of the pandemic, the hierarchical management
strategies improved the accuracy and efficacy of pandemic
prevention and control and minimized the impact on eco-
nomic and social development and people’s livelihood. (V)
Centralized mobilization of national resources. The patients
with COVID-19 were classified and admitted to designated
hospitals based on the severity of infections. Strategies such
as “province-for-city” pairing assistance effectively
improved the efficiency of treatment and optimized the
distribution and supply of medical resources. (VI) Efficient
contact tracing. The health QR code system, which served
as an efficient contact tracing tool, enabled authorities to
group cases, suspected outbreaks, and chains of transmis-
sion and helped the authorities make decisions regarding
alert levels and other actions. Table 2 lists anti-pandemic
strategies and measures taken in China.

Aggressive Containment

Since the outbreak of COVID-19, countries around the
world have responded to the COVID-19 crisis in widely
disparate ways. The WHO Independent Panel for Pandemic
Preparedness and Response (IPPPR) categorized the pan-
demic response strategies of different countries as aggressive
containment, suppression, or mitigation. China primarily
used an active containment strategy against COVID-19 [56].

Despite having more than 80,000 confirmed cases nation-
wide, China effectively controlled the pandemic within two
months (from January 20, 2020, to March 10, 2020), allow-
ing residents to quickly resume work and school [57] with
the implementation of a series of aggressive containment
strategies. The Chinese government learned from past major
disease outbreaks and respected the scientific guidance.
Using advanced medical and information technologies, sus-
pected cases were instantly identified [58—61]. Designated
isolation facilities were provided for those unable to isolate
themselves [62], and community grid management strategies
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were implemented. Information about the pandemic was
released in a timely manner, and cooperation with the inter-
national community in an open, transparent, and responsi-
ble manner. According to a study, without the Wuhan travel
ban or the national emergency response, there would have
been 744,000 confirmed COVID-19 cases outside Wuhan
by day 50 of the epidemic. But together and interactively,
these control measures limit the number of confirmed cases
reported to 29,839, 96% fewer than expected in the absence
of interventions [34]. In the short term, aggressive contain-
ment strategies impose burdens on residents, but rapidly
achieved control over the pandemic. This was conducive to
the quick recovery of society and the economy, prioritizing
people’s safety and health to the greatest extent possible.
Public health and social measures policies on COVID-19
recommended by the WHO and issued by 10 countries dur-
ing the early stages of the pandemic (January to May 2020)
are listed in Table 3.

Active Response of the Public

As shown in Table 3, during the fight against the pandemic,
China established stricter prevention and control policies
and measures than most other countries. Those policies
were supported and accepted by the public. A detailed
survey conducted in 19 countries showed that the Chinese
people were most satisfied with the measures to deal with
the pandemic taken by the government [63]. According to
another survey, China got top scores among approximately
12,500 respondents from 23 economies who ranked their
governments’ coronavirus responses across four key indi-
cators: national political leadership, corporate leadership,
community, and media [64]. Eighty-five percent of Chinese
citizens believe the nation will emerge stronger from the
crisis. The Chinese government’s success in garnering popu-
lar trust and confidence can be credited to a strong social
consensus developed by the government and the general
public in the fight against the pandemic. Since the out-
break, the Chinese government has issued timely, open, and
transparent information about the outbreak, as well as fully
informed the public about the epidemic’s latest development
and the fight against it through live broadcast press confer-
ences. To improve the public’s scientific awareness of the
epidemic, scientists are responsible for delivering interviews
to the media and releasing authoritative views on scientific
epidemic prevention to the public. Authoritative scientific
research institutions are in charge of interpreting epidemic
data and anti-epidemic policies, with full public knowledge
as a precondition for the establishment of effective com-
munication and interaction between the government and the
public, so that the public can understand the government’s
epidemic policies in a timely and comprehensive manner. On

the other hand, the government has taken measures to ensure
people’s livelihoods. Systems of holding provincial gover-
nors accountable for grain supplies and city mayors for daily
food supplies have been implemented to maintain an over-
all balance in the market for daily necessities. Community
wholesale programs, point-to-point transport services, and
free psychological intervention services have been provided
during the closed-off management. Policies have also been
promulgated to assist businesses, stabilize employment, and
create more jobs.

In addition, the high degree of public cooperation is
related to the Chinese culture and national experience. Chi-
nese believe that personal interests are based on collective
interests. When the government announced that 83% of clus-
ters were family-based, local people meeting the conditions
for admission voluntarily admitted themselves in the make-
shift hospitals for centralized isolation. Although they were
separated from their families and friends, they understood
that isolation protected their families and friends from infec-
tion. Earlier in 2003, when China had experienced SARS, a
series of anti-epidemic laws and policies were formulated.
In the early days of the COVID-19 outbreak, the immediate
response from the Chinese government strengthened peo-
ple’s trust in the government.

International Collaboration

COVID-19 is not restricted by national borders and no
country is immune to the pandemic. Since the outbreak
of the pandemic, China has actively increased its interna-
tional technical cooperation and engagement in exchanges
regarding pandemic prevention and control. During the
early stages of the pandemic, many foreign governments,
international organizations, and civil societies donated
medical supplies and necessary materials to China. A total
of 79 nations and 10 international organizations donated
masks, protective clothing, and other urgently needed
pandemic prevention and control materials to China [65].
Improvements in domestic pandemic prevention and con-
trol capacity enabled China to in turn provide materials,
technologies, and experience-based assistance to other
countries affected by the pandemic. Medical teams, for
example, were dispatched to Pakistan, Italy, Iran, and
other countries [66], and relevant materials were distrib-
uted to 89 countries and four international organizations.
Professional and technical training, information, and epi-
demiological and clinical data were shared with foreign
public health and medical institutions. China collaborated
with the international community in the search for the
origins of COVID-19, effective drugs and vaccines, and
useful methods of detection [67], and shared the complete
genetic sequence of the virus with the WHO [68].
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Table 3 (continued)

UK Germany Sweden USA South Africa WHO

Italy

South Korea Japan Singapore

China

Control measures

Control subject

e

e Medical supplies

Public health resource strategy

\/

e Provide protective equipment for

healthcare workers

e Increase number of beds for

patients

\/

e Sending support from other parts

of country to worst-affected areas

e Military support

Concluding Remarks

China’s pandemic response has demonstrated the nation’s
ability to unite and coordinate, from the level of individuals
to communities, local governments, and the central govern-
ment. This coordination and cooperation have played a deci-
sive role in protecting the entire nation from the pandemic
and in quickly restoring industry. During the COVID-19
outbreak, the Chinese government quickly implemented
measures that had a significant impact on the control and
prevention of the disease. There has not been a single pro-
test in China against COVID-19 control measures. During
the worst phase of the pandemic, the government imposed
a citywide lockdown, requiring all residents to stay at home
to prevent the spread of COVID-19, while other parts of the
country strictly restricted travel. The general public actively
supported and strictly adhered to these measures.

As the pandemic became more serious in some coun-
tries, those governments adopted some anti-pandemic meas-
ures, such as those pertaining to restricting mass gather-
ings, maintaining social distancing, and staying at home,
but widespread support and strict compliance on the part of
the citizens were lacking. Large protests against government
restrictions took place in the UK, Italy, Australia, and other
countries. In addition, in some countries, the implementation
of quarantine and tracking technology sparked considerable
debate. It was feared that these measures would result in
the restriction of personal freedom and invasion of personal
privacy.

It is important to note that the policies implemented in
one country may be difficult to replicate in another. Differ-
ent countries have different cultures and experiences. China
has experienced the epidemic outbreak of SARS and has
already implemented epidemic preparedness plans and leg-
islations. Thus, China could react quickly to the COVID-19
pandemic. The level of coordination between the govern-
ment and the citizens may also impact the effectiveness of
pandemic preparedness measures. During an outbreak, the
Chinese government establishes mutual trust with the pub-
lic through a series of measures (such as the timely release
of fully open and transparent information, use of network
media to defuse public anxiety and fear, and safeguard meas-
ures to protect people’s livelihood), resulting in society-wide
consensus on outbreak response measures, promoting civic
consciousness. As a result, the Chinese populace is highly
supportive of the government’s tough restrictions. In addi-
tion, people in China prioritize collective interests over per-
sonal interests, and believe that individual freedom is only
possible through the realization of the good of the group.
When a conflict arises between public health and personal
privacy, Chinese citizens are more likely to prioritize public
health and trust the government to protect their privacy to
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the greatest extent possible. As a result, when drawing on
China’s experience with combatting the pandemic, it may be
necessary to consider each country’s political, sociocultural,
and environmental factors to evaluate the effectiveness of
these measures.
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