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Summary: The coronavirus disease 2019 (COVID-19) outbreak has been brought under control 
through a nationwide effort, and now it has become a global pandemic and the situation seems grim. 
We summarized the measures taken in Wuhan and analyzed the effects to comprehensively describe 
the factors involved in controlling the COVID-19 in China. In China, several measures such as the 
lockdown of Wuhan, restriction of traffic and communities, increasing hospital beds, nationwide 
support from medical staff, epidemic prevention equipment and supplies, and establishment of 
makeshift shelter hospitals have been taken. The lockdown of Wuhan reduced the propagation of 
cases to other cities in Hubei province and throughout China, traffic and community restrictions 
reduced the flow of population and the spread of disease, increasing wards and beds and medical 
personnel reduced the incidence of severe cases and mortality, the establishment of the Fangcang 
shelter hospitals provided a good isolation and monitoring environment, and further reduced the 
spread and fatality of the disease. The fact that China was able to control the spread of COVID-19 
within three months without a specific drug or vaccine suggests that these measures are more 
adequate and effective.   
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The main clinical characteristics of pneumonia are 
fever, cough and dyspnea, with CT showing ground-glass 
changes[1–3]. In early January, 2020, the pathogenic virus 
was isolated and identified as coronavirus (2019-nCoV). 
Later, the WHO officially named the virus severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2), 
and the resulting disease was termed as the coronavirus 
disease 2019 (COVID-19)[4]. During this period, the 
Chinese government paid close attention to the spread 
of the virus and infected patients. It was proven that 
human-to-human transmission exists[5]. The main route 
of transmission is respiratory tract droplet and fecal-
oral transmission[6]. COVID-19 is classified as class B 
infectious disease and managed as class A. Due to large 
density and big flow of population, weak precautions 

due to lack of awareness of people, strong infectivity and 
long latency of this virus, COVID-19 rapidly spread in 
the early days[7, 8]. The Chinese authorities immediately 
undertook intervention measures to prevent the further 
spread of the epidemic and secure valuable time for 
China and the rest of the world. By the lockdown of 
Wuhan city, restricting travel in Hubei, setting up 
makeshift (Fangcang) shelter hospitals and providing 
national support to Hubei, all confirmed patients were 
treated in designated hospitals, and the suspected 
patients and COVID-19 close contacts were isolated 
and placed under medical observation[9]. Hence, these 
measures proved to be adequate with the control of the 
COVID-19 epidemic domestically.

At the initial stage, the number of COVID-19 
patients was rising faster than the number of 
designated hospitals and beds available for treatment. 
The medical system was overwhelmed and even some 
local healthcare workers in Wuhan were infected. The 
existing measures were not enough to curb the spread of 
COVID-19 epidemic. People were notified of person-
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to-person transmission on Jan. 20, 2020, and Wuhan 
city was locked down on Jan. 23, 2020, road traffic 
was restricted on Jan. 26, 2020, and no community 
resident travels were allowed unless necessary on Feb. 
10, 2020. All of the above measures were effective 
in blocking the route of transmission. Meanwhile, 
more designated hospitals and Fangcang hospitals 
were set up for COVID-19 patients with supporting 
medical staff and equipment throughout the country 
which reduced the rate of severe cases and death, and 
further reduced transmission, especially family cluster 
infections[9]. Here we shall further present the said 
measures in more detail.

1 A MULTI-LEVEL RESTRICTION ON THE 
MOVEMENT OF PEOPLE TO RESTRAIN 
COVID-19 EPIDEMIC 

Wuhan was locked down on Jan. 23, 2020, which 

effectively limited the communication density and 
flow of people (fig. 1A)[10]. Effective reproduction 
number (Rt) was reduced due to the lockdown of 
Wuhan and fell further after closed management 
of the community (fig. 1A)[11]. Statistical results of 
outgoing population between Jan. 11 and Jan. 23, 
2020 revealed that 67.43% of the people moved to 
other cities in Hubei province and 32.57% of them 
moved to other provinces[12]. That is one of the reasons 
reflecting the lesser cumulative COVID-19 patients in 
other provinces than other cities in Hubei including 
Wuhan (fig. 1B). In addition, as a result of a significant 
increase in the number of confirmed cases due to 
clinical diagnostic criteria published on Feb. 12, the 
number of confirmed and suspected cases gradually 
declined thereafter, and the number of daily confirmed 
cases was lower than 1000 after Feb. 19 (fig. 1C and 
1D). Traffic and community restrictions and wearing of 
face mask by all of Wuhan people effectively reduced 

Fig. 1 Real-time human mobility data (Baidu migration scale index, http://qianxi.baidu.com/) represent fluxes of human movement of 
2019 (blue line) and  2020 (red line)[13]. Chinese authorities took continuous intervention measures to restrict movement of 
people to control COVID-19 epidemic (dark yellow arrow). Estimates of the effective reproduction number (Rt) for laboratory-
confirmed COVID-19 patients (green line. Note: data from the article titled: Association of Public Health Interventions with the 
Epidemiology of the COVID-19 Outbreak in Wuhan, China. PMID: 32275295) (A)[11]. Cumulated cases of COVID-19 patients 
(B), new cases of COVID-19 patients (C), and currently suspected cases (D) of Wuhan city (red line), Hubei province except 
Wuhan city (blue line), and China except Hubei province (green line)
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the flow of population in the city and the spread of 
disease respectively[13]. Due to inadequate capabilities 
of SARS-CoV-2 nucleic acid test in the early period, 
the government quickly modified the diagnosis and 
treatment plan, which confirmed the COVID-19 cases 
according to the clinical diagnosis [the Guidelines for 
diagnosis and management of COVID-19 (5th edition, 
in Chinese) issued by the National Health Commission 
of China][14]. The number of clinically confirmed cases 
had greatly increased, enabling patients to receive 
treatment early to reduce severe and death cases. This 
measure effectively managed and isolated the clinically 
diagnosed COVID-19 patients.

All of these measures effectively slowed down 
the rate and reduced the possibility of human-to-
human transmission, and quickly cut off the source of 
infection. The valuable buffer time has been gained for 
COVID-19 follow-up treatment and the implementation 
of effective measures. 

2 INCREASED HOSPITAL ADMISSIONS FOR 
COVID-19 PATIENTS

In order to improve medical care capacity, 
three measures were taken, which were comprised 
of building two new infectious disease hospitals, 
transforming general wards into infectious disease 

wards and providing supporting medical staffs from 
the whole country. Nine hospitals with about 4000 
beds were designated on Jan. 25, 2020. Twenty-eight 
hospitals with 9027 beds were requisitioned on Jan. 28, 
2020 and 48 hospitals with 22 681 beds were available 
on Feb. 22, 2020 (fig. 2A and 2B). 

Sufficient beds for COVID-19 patients were 
promptly provided and effective treatment which 
lowered the rate of severe/critical cases was given in 
confirmed cases (fig. 2C and 2D)[11]. On Feb. 19, 2020, 
the number of severe COVID-19 patients in Wuhan 
reached 9689, and then decreased gradually (fig. 2D). 
Crude death rate also decreased after these measures, 
the lowest death rate of 2.82% appeared on Feb. 12, 
2020 with a large number of clinically diagnosed 
patients, and it then climbed a little higher later due 
to the slowed growth of cumulative confirmed patients 
(Crude fatality rate = Cumulative deaths/Cumulative 
confirmed cases × 100%) (fig. 2E).

The cumulative number of cured patients for 
Wuhan city, the rest of the Hubei province, and the 
remaining of mainland China, reached 46 002, 17 151, 
and 12 899 respectively (fig. 3A), and the cumulative 
number of death patients was 2548, 639, and 118, 
respectively on Mar. 30, 2020 (fig. 3C). The highest 
number of newly cured patients in Wuhan city was 2498 
on Feb. 27, 2020, that in Hubei province except Wuhan 

Fig. 2 Number of designated hospitals (A) and number of beds (B) from Jan. 25 to Feb. 22, 2020. Green, pink, and blue lines represent
number of all available beds, used beds, and empty beds, respectively. The proportion of severe and critical cases in confirmed 
cases at 5 time periods (period 1, Dec. 8, 2019 to Jan. 9, 2020; period 2, Jan. 10 to 22, 2020; period 3, Jan. 23 to Feb. 1, 2020; 
period 4, Feb. 2 to 16, 2020; period 5, Feb. 17 to Mar. 8, 2020. Note: data from the article titled: Association of Public Health 
Interventions with the Epidemiology of the COVID-19 Outbreak in Wuhan, China. PMID: 32275295) (C)[11]. Existing severe 
and critical cases of China (light green line) and Wuhan city (pink line) from Jan. 21 to Mar. 30, 2020 (D). Crude death rate of 
Wuhan city (red line), Hubei province except Wuhan city (blue line), and China except Hubei province (green line) from Jan. 21 
to Mar. 30, 2020 (E) 
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city reached 777 cases on Feb. 22, 2020, and that in 
mainland China except Hubei province reached 658 
cases on Feb. 20, 2020 (fig. 3B). The highest number of 
new deaths in Wuhan city and mainland China except 
Hubei province was 216 and 12 respectively on Feb. 
12, 2020, and that in Hubei province except Wuhan 
city was 12 cases on Feb. 10, 2020 (fig. 3D). Until Mar. 
30, 2020, the cumulative number of cured patients in 
Wuhan continued to accelerate, while the cumulative 
number of deaths increased relatively smoothly. The 
increases of designated hospitals and beds in Wuhan 
city achieved effective treatment of COVID-19 patients 
and reduced the rate of severe/critical cases and death 
cases in confirmed patients. Moreover, with the 
increase of designated hospitals, COVID-19 patients 
had beds to receive treatment, which could fully reduce 
the panic of patients, and conduct unified management 
of COVID-19 patients to prevent cross-infection and 
larger spread of infection.

3 STRENGTHENING THE ISOLATION OF 
SUSPECTED CASES AND CONTACTS AND 
MILD PATIENTS

Due to the large population density and inadequate 
isolation conditions in Chinese homes, there were more 
and more confirmed and suspected patients. Besides, 
civilians isolated at home could not carry out optimal 
self-monitoring and accurately identify the situation of 
severe/critical patients. Hence, the government carried 
out a great approach which was the establishment of 
Fangcang shelter hospitals. These makeshift hospitals 

provided plenty of beds for mild and moderate patients 
with COVID-19, which isolated them from their 
family members and communities, while providing 
medical care, disease surveillance and essential living 
and social engagement[9].

On Feb. 5, 2020, the first Fangcang shelter 
hospital was built to treat patients, and a total of more 
than 30 temporary hospitals were established in Wuhan 
city, and 16 were still in operation until Feb. 22, 2020. 
By Feb. 22, 2020, there were 13 148 available beds in 
the Fangcang shelter hospitals, of which 9274 had been 
used and 3874 were empty (fig. 4A). The last Fangcang 
shelter hospital was closed on Mar. 10, 2020. 

Contacts and suspected cases were under medical 
observation at designated isolation observation place, 
such as designated hotels. A total of 706 017 close 
contacts were followed up until Mar. 30, 2020, and 
the number of people undergoing medical observation 
reached its peak on Feb. 7, 2020, with a total of 
189 660 cases. 31 124 cases of close contacts disengaged 
from medical observation which reached a peak on 
Feb. 8, 2020 (fig. 4B). The number of newly suspected 
cases have gradually declined since Feb. 12, 2020 and 
have not exceeded 1000 per day in Wuhan city. No new 
suspected cases were signaled in Wuhan city after Mar. 
16, 2020 (fig. 4C).

With the full operation of Fangcang shelter 
hospitals, the growth rate of cumulative COVID-19 
patients in Wuhan city continued to decline after Feb. 
12, 2020 (fig. 4D). The cumulative growth rate of 
COVID-19 patients in China excluding Hubei province 
continued to decline after Jan. 23, 2020 (fig. 4E). 
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4 GUARANTEE FOR THE LIVELIHOOD OF 
THE PEOPLE OF WUHAN

In China, COVID-19 patients were not required 
to pay for their therapy, which greatly alleviated their 
concerns about medical expenses. Therefore, more 
COVID-19 patients were willing to be hospitalized 
to receive more specialized treatment, which reduced 
the exposure of COVID-19 patients to their family 
members and general population. At the same time, 
in spite of restricting traffic and closing communities, 
safeguards from Chinese authority were provided, such 
as vehicles for emergency medical transfer and food 
distribution by community group. Everybody involved 
in this aspect of the epidemic tried their best to protect 
people’s life and reduce the transmission of SARS-
CoV-2.

5 COVID-19 EPIDEMIC PREVENTION AND 
CONTROL OF PERSISTING CHALLENGES 

5.1 Management of Overseas Returnees 
COVID-19 epidemic control has achieved staged 

victory in China, but difficulties still surfaced at 
every phase. With the spread of COVID-19 epidemic 
worldwide, some overseas nationals are returning to 
China, that may cause another large-scale outbreak in 
every province of China. To prevent the COVID-19 re-
epidemic and outbreak, the Chinese government has 
decided to conduct the strategy of imposing a 14-day 

health isolation and observation for oversea returnees, 
with the aim of screening out COVID-19 patients. On 
Mar. 4, 2020, there were 139 new COVID-19 patients, 
of which 2 cases were oversea returnees (fig. 5A). 
Since Mar. 30, 2020, there have been up to 771 oversea 
returnees diagnosed with COVID-19 (fig. 5B). 
5.2 Untested Asymptomatic COVID-19 Patients

Asymptomatic patients infected with SARS-
CoV-2 have been sources of infection and are liabilities 
after the re-opening of Wuhan city. The team of 
Professor WU Tang-chun from Tongji Medical College 
used the most conservative model to predict that 59% of 
asymptomatic COVID-19 patients may go undetected 
in China[15]. Statistical analysis of the Chinese Center 
for Disease Control and Prevention revealed that a total 
of 72 314 cases were reported in mainland China, with 
44 672 confirmed COVID-19 patients (61.8%), 16 186 
suspected cases (22.4%), 10 567 clinically diagnosed 
cases (14.6%) and 889 asymptomatic infections (1.2%). 
The proportion of asymptomatic infections excluding 
suspected cases was about 1.6%. There were 130 new 
asymptomatic COVID-19 patients and a total of 1367 
asymptomatic COVID-19 patients on Mar. 31, 2020. 
Now, an epidemiological study is underway to evaluate 
the exact scale of asymptomatic COVID-19 patients.

 
6 DISCUSSION

The COVID-19 epidemic spread on a large 
scale because of the limited understanding of the 

Fig. 4 16 Fangcang shelter hospitals opened from Feb. 5 to Feb. 22, 2020. Every Fangcang shelter hospital showed total beds available 
(light green) and cumulative patients being treated (pink) (A). COVID-19 contact cases (red line), disengaged from medical 
observation cases (green line), and currently under medical observation cases (orange line) showed from Jan. 20 to Mar. 30, 
2020 (B). New suspected cases in Wuhan city (red line), Hubei province except Wuhan city (blue line), and China except Hubei 
province (green line) (C). Growth rate of cumulative COVID-19 patients in Wuhan city (D) and China except Hubei province (E)
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epidemiological characteristics of COVID-19 at the 
beginning. The Chinese government immediately 
issued relevant regulations and strategies, and the 
COVID-19 epidemic was effectively controlled in late 
Feb. 2020. By predictive models, Liu et al believed 
that if no interventions were implemented, the peak 
period of the epidemic would be at the end of April. 
Millions of people would be infected by SARS-CoV-2 
and the maximum number of the existing cases could 
be more than 850 000 in Wuhan city[12]. Most notably, 
restriction on mobility (called cordon sanitaire) was 
imposed on Wuhan city on Jan. 23, 2020. The Baidu 
migration index almost reached its lowest when motor 
vehicles and traffic were restricted on Jan. 26, 2020[13]. 
Based on the COVID-19 incubation period of 14 days, 
daily increase of infected patients reached its peak on 
Feb. 11, 2020, while our statistics showed this peak 
happened on Feb. 12, 2020. Of course, the sudden 
increase in the number of newly diagnosed patients 
on Feb. 12, 2020 is also related to improvements in 
COVID-19 detection ability. The peak of newly 
diagnosed patients actually appeared earlier than the 
prediction model, which supports the effectiveness of 
quarantine and control measures[12, 16].

With the surge of COVID-19 patients, doctors 
and nurses in Wuhan city were struggling while 
being exposed to COVID-19 for a long time and 
inadequate prevention equipment, and more than 3000 
healthcare workers were infected in the early stage. 
With the dispatch of healthcare workers from other 
provinces of China to support Wuhan city, exposure 
time in COVID-19 atmosphere was shortened, local 
healthcare workers infections became rare and none 
of the healthcare workers from other provinces 
were infected[17]. By rapidly increasing the number 
of designated hospitals, more COVID-19 patients 
were effectively isolated, treated and the COVID-19 
epidemic was brought under control. Psychological 
help is important to comfort the mind, reduce panic and 
plays a crucial role in social stability.

To relieve pressure of designated hospitals and 

effectively isolate COVID-19 patients, makeshift 
shelter hospitals were implemented for the first time in 
China to tackle COVID-19. Fangcang shelter hospitals 
isolated COVID-19 patients more effectively than 
home isolation. It has been reported that 75%–80% of 
the cluster transmission occurred in families in China, 
suggesting high rate of intrafamilial transmission[9, 18, 19]. 
The Fangcang shelter hospital consisted of professional 
doctors and nurses who provided basic medical care 
and real-time monitoring of the disease progression. If 
the COVID-19 patients’ general condition worsened, 
they would be immediately transferred to a designated 
hospital and, under these conditions, the time from the 
onset of severe symptoms to admission to a higher-
level designated hospital was substantially reduced. 

Owing to the effective interventions carried out 
by the Chinese authorities, tremendous joint efforts 
from health care workers and the cooperation of all 
the Chinese people, the reproduction number (Rt) for 
COVID-19 cases decreased from 3.80 on Jan. 23, 2020 
to 0.10 on Mar. 8, 2020[11]. However, there are currently 
three challenges in controlling COVID-19 epidemic in 
China: firstly, management of COVID-19, recovery and 
discharge of patients; secondly, management of oversea 
returnees; thirdly, the screening of asymptomatic and 
mild cases of COVID-19. COVID-19 nucleic acid (NA) 
test may be positive again in cured patients who do not 
have any symptoms. Cured and discharged patients still 
need a specified place for isolation, close monitoring 
and follow-up. The low positive rate of COVID-19 NA 
tests and long incubation period of COVID-19 may be 
caused by oversea returnees and asymptomatic patients 
scattered around other provinces of China, which can 
potentially lead to another large-scale COVID-19 
outbreak in China. Increasing evidence has suggested 
that asymptomatic and pre-symptomatic cases can 
be infectious to the susceptible population[18, 20]. 
Strengthening the management of oversea returnees, 
detecting asymptomatic patients as soon as possible are 
very important determinants for COVID-19 epidemic 
control in ending stage. At present, there is no obvious 
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increase in the number of new COVID-19 patients. It 
is to be noted that Wuhan city mobility has gradually 
returned to normal, and the communities have been 
opened. As Wuhan city gradually returns to normal 
as usual, we still face some challenges and need to be 
vigilant and ensuring optimal defenses. COVID-19 is 
the common enemy of all mankind and we need to help 
each other in this disaster. We thereby share our data 
and experience to assist more people around the world.
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