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Abstract. As a public health emergency with strong infectious, corona virus disease (COVID-19) in 
Wuhan,Hubei in December 2019 has attracted worldwide concern. The epidemiological features of COVID-
19 in China at the early stage are examined. The spread of COVID-19 has reached a peak in China. The 
epidemic situation is very severe, especially in the regions or central cities closely linked with Wuhan. The 
increase in cure rate of COVID-19 also predicts a reduction in the risk of fatality. 

1 Introduction  

On February 11, 2020, The World Health Organization 
(WHO) named the pneumonia caused by the new 
coronavirus (2019-nCoV) as "corona virus disease 
(COVID-19)". As COVID-19 continues to threaten global 
health, it has attracted international attention[1]. WHO 
announced COVID-19 was listed as a public health 
emergency (PHEIC) of international concern[2]. 

At first, the disease was thought to be related to the 
South China Wuhan seafood market. The symptoms of the 
patients are mainly fever, diarrhea and so on. After that, the 
study found that the virus can spread through droplets, 
aerosol transmission, contact transmission and so on.[3-12]. 
On January 25, a team found medicines, active natural 
products and traditional Chinese medicine may had a 
therapeutic effect on COVID-19[10]. After a few days, a 
case of pneumonia in the United States was treated with 
Remdesivir and showed significant improvement[11], 
Remdesivir is currently in clinical trials. 

Although the past two centuries have seen enormous 
achievements in control of infectious diseases, the 
prevalence of Infectious Diseases, especially in developing 
countries, is still a tremendous challenge to public health 
authorities[13]. For example, SARS, which was endemic in 
China, caused irreparable damage in China and even 
around the world in 2003[14]. As of February 12, the 
number of confirmed cases of  COVID-19 was seven 
times that of SARS in 2003[15], the situation shows that 
the continued epidemic of COVID-19 may be much higher 
than SARS[16]. In addition, the cost of preventing 
infectious diseases in advance was much lower than that of 
treating them[17]. 

Along with the number of confirmed cases was rising 
nationally, COVID-19 spread rapidly from Wuhan to other 
provinces and cities in China. Since the incubation period 
of the new coronavirus is about 2 weeks[18], if the 
epidemic is not well controlled, the Chinese government 
and people will face great challenges. Therefore, according 
to the latest data, analyzing the epidemiological 

characteristics of COVID-19 in China is necessary and 
urgent. 

2 Method  

Use Office Excel 2019 and Adobe Photoshop CS6 to 
draw the relevant charts and maps, including number of 
confirmed cases, fatal cases, new cases, and suspected 
cases and so on. All data for COVID-19 from January 11, 
2020 to February 12, 2020 were provided from public 
data by the National Health Commission of the People's 
Republic of China, the Municipal Health Commission in 
31 provinces, and official channels in Hong Kong, Macao 
and Taiwan (34 regions). 

3 Results  

3.1 COVID19 in China 

The peak period of outbreak had being appeared in the 
early Feb, 2020, but inflection point of decrease didn't 
appear. From Figure 1, we found that the number of 
confirmed, deaths and new cases of COVID-19 
continually increased rapidly per day in China from 
January 11, 2020 to February 12, 2020 (41, 1 and 0 on 
January 11; 59882, 1368 and 15153 on February 12 
respectively). Without any suspense, there was the largest 
number of confirmed cases (N=48,206) in Hubei 
Province. The rate of increase of confirmed cases from 
Feb 1, 2020 to Feb 12, 2020 was higher than that from 
Jan 11, 2020 to Jan 31, 2020, and the highest number 
(N=15153) of new cases occurred in Feb 12, 2020. As of 
24:00 on Feb 12, the number of confirmed cases has 
increased by 402 times in the 33 day period, which 
showed a sharp peak in the process of continuous rise. 
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3.2 Regional differences of COVID-19 

A total of 34 regions were included in this study, including 
mainland China, Hong Kong, Macao and Taiwan. 
According to the data of the confirmed cases, we pictured 
the geographical distribution map to display the regional 
difference of COVID-19 prevalence in China (Figure 1). 
As seen from the figures, the epidemic was centered in 
Wuhan, Hubei province and spread rapidly to all provinces 
and cities around the country. No province was spared, 
especially those regions with close relationship with 
Wuhan metropolitan area, developed transportation and 
large population mobility had witnessed rapid growth of 
confirmed cases, though the incidence cases in other 
provinces was much lower than that in Hubei province. In 
addition to Hubei, Guangdong, Henan and Zhejiang 
provinces also confirmed more than 1,000 cases as of Feb. 
12 (Figure 2).  

 

 
Figure 1. Confirmed cases on January 11,  February 1 and 

February 12 

 
Figure 2. Confirmed cases among Hubei, Guangdong, Henan 

and Zhejiang province 
Moreover, through the comparison of the doubling 

rate of confirmed cases in Guangdong, Zhejiang, Henan 
and Hubei, we found that after the surge of confirmed 
cases in the early stage of the outbreak, the development 
pattern of the epidemic tends to be similar to that of Hubei 
Province. In general, there was a slight increase in the 
early stages of the epidemic, and it slowly declined from 
to 1 after reaching the peak and gradually down (Figure 
3). 

 
Figure 3. Multiple of confirmed cases over time among 

Hubei, Guangdong, Henan and Zhejiang 
As can be seen from Figure 4 and 5, the fatality rate 

of COVID-19 decreased gradually after experiencing a 
small peak at an early stage, and there were obvious 
regional, age and sex differences in fatality. Based on the 
data of Feb. 12, 2020, the fatality rate was 228 
cases/10,000 individuals (2.28%) in China, 272 
cases/10,0 00 individuals (2.72%) in Hubei Province, but 
the fatality rate outside Hubei was only 50 cases/10,000 
individuals (0.50%). To research the age differences of 
COVID-19 fatality, we divided the cases into six groups: 
0-40 years old, 40-50 years old, 50-60 years old, 60-70 
years old, 70-80 years old, and 80-90 years old. The 
results indicated that senior group (Age>60) had a higher 
fatality rate than the younger group (0<Age<60). 
Moreover, the results showed COVID-19 deaths in male 
cases were higher than female cases.  

The cure rate of COVID-19 rose rapidly after a low 
point, which was higher than the fatality rate for 11 
consecutive days (Figure 5). The incidence of fatality 
continually decreased from the highest point in Jan 16, 
2020 (4.44%) to the lowest point in Jan 19, 2020 (1.51%), 
and incidence of cure was significant higher than fatality 
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from Feb 1, 2020 to Feb 12, 2020 (Table 1). The average 
incidence of cure was 2.64 times higher than that of fatality 
from Feb 1, 2020 to Feb 12, 2020 (5.73% vs 2.17%, 
IRR=2.64). 

 
Figure 4. Difference of COVID-19 fatality in sex and age 

 

 
Figure 5. Incidence of COVID-19 related death and cure 

Table 1. The differences in the number of cures and the deaths 
(Feb 1 to 12). 

Variable Mean T(95% CI) P-
value 

the 
number 
of cures 

2304.92 2.937(463.787,2691.879) < 0.01 

4 Discussion  

According to the latest official data, the number of 
confirmed, suspected and cases of  COVID-19 
continually increased rapidly in the early Feb, 2020, which 
indicated that the peak period of outbreak had being 
appeared, but inflection point of decrease didn't appear. 
The analysis showed that the epidemic was centered in 
Wuhan, Hubei province and spread nationally during the 
early stage, though the incidence cases and death rate in 
other provinces was much lower than that in Hubei 
province. 

After a wide range of patients were admitted, the data 
may look scary, but it makes it less likely that potential 
spreaders will travel and create new ones. Some studies 
using mathematical model that predict the number of 
confirmed cases of COVID-19 predict that the number of 
confirmed cases of COVID-19 will be very high in China, 
and Wuhan will be much larger than other Chinese cities, 

but the reality is different. The number of confirmed 
cases in various provinces and cities increased 
exponentially over time, but the number of confirmed 
cases in Wuhan did not reach more than 20,000 on 
January 23, 2020, as predicted[19-20]. Although the 
situation is not as severe as predicted, the overall growth 
is doubling down, but this just reflects the difficulty of 
COVID-19 prediction and prevention. It may be because 
the government's prevention and control efforts are 
getting stronger, and residents' awareness of protection is 
getting stronger. COVID-19 has been diagnosed in more 
people than SARS, and has increased at a faster rate, but 
has a lower fatality rate[21]. 

Understanding the speed and patterns of transmission 
is essential for successful disease control[22]. With 
Wuhan, Hubei province as the center, COVID-19 spread 
rapidly to the whole country. Near the Spring Festival, 
many people go home or travel abroad, which will spread 
COVID-19 to a large extent[24-25]. In the early days of 
NCP, the rate of spread in other provinces and cities was 
much lower than in Hubei, either because of increased 
government control or because of a small infection base 
in other provinces and cities. If COVID-19 is not 
controlled, China and the world will be threatened[26]. 

The results showed the epidemic development mode 
in other regions tended to be similar to Hubei, which 
indicated that the regions with close relationship with 
Wuhan metropolitan area, developed transportation and 
large population mobility faced great threat. At present, 
Chinese urbanization has entered a stage in which the 
central cities drive the urban agglomerations and then 
drive the regional economic development. Compared 
with the SARS in 2003, the characteristics of population 
agglomeration in spatial structure are as follows: the 
population of central cities and urban agglomerations 
accelerate agglomeration. Chinese 19 urban 
agglomerations account for 75% of the country's 
population. Along with the developed transportation 
infrastructure, especially the high-speed rail, the scale of 
population mobility in China is about six times that of 17 
years ago. Now it is the peak flow of returning to work 
after the Spring Festival in China. In terms of the 
relationship between the urban agglomerations and 
Wuhan metropolitan area, the epidemic threat of Wuhan 
metropolitan area and the urban agglomerations in the 
middle reaches of the Yangtze River, the Yangtze River 
Delta, Beijing Tianjin Hebei, Guangdong, Hong Kong, 
Macao and Chengdu Chongqing is particularly serious. 
With a large number of people returning to work after the 
Spring Festival, Beijing, Shanghai, Nanjing, Hangzhou, 
Shenzhen, Guangzhou, Chengdu, Chongqing, Changsha, 
Hefei, etc. will face a severe test in the next four weeks. 

Since January 27, the fatality rate of COVID-19 had 
steadily decreased, and a few days later, the number of 
cured cases had gradually exceeded the number of deaths. 
Scholars such as Joseph T Wu predicted the spread of the 
COVID-19 across the country based on the number of 
existing cases. They estimated that Wuhan epidemic 
would reach its peak around April 2020, and other cities 
in China would postpone for a week or two 19. But the 
latest data showed that the COVID-19 infection peaked 
in February 2020. It was explain that the effect of disease 
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treatment has been greatly improved. Currently, there is no 
vaccine to treat COVID-19, and the drug treatment options 
include three scientific and targeted methods. Especially 
some traditional Chinese medicines such as 
Lianhuaqingwen Capsule and Shuanghuanglian Oral 
Liquid may suppress COVID-19[27], and they were still in 
clinical testing. The symptoms of COVID-19 were very 
similar to SARS-CoV and MERS-CoV, such as fever, 
dyspnoea and so on[28-29]. The majority of patients who 
die from COVID-19 and MERS-CoV were male patients. 
But patients who die from MERS-CoV were younger than 
those of COVID-19. It could be seen that the treatment 
effect is better [30].  

In this study, there are some limitations. Currently, the 
date of COVID-19 population in China cannot be collected, 
due to the lack of medical facilities, some suspected cases 
were not diagnosed in time. Therefore, there is still a 
certain deviation in this research. In addition, because of 
the insufficient public data in the study, we cannot analyze 
other risk factors. For instance, occupations, medical 
environment, and underlying diseases, and these maybe all 
the risk factors for fatality. In spite of this, the following 
conclusions can be drawn from such a large sample, 
COVID-19 varies by region, age and sex. A well-planned 
and effectively communicated were important strategy,[31] 
the Chinese government should continue to publicize and 
take more effective prevention measures to reduce the 
spread of COVID-19 .  

5  Conclusions 
Our results of large-scale epidemiological research showed 
that COVID-19 patients were increasing every day and 
reached the peak period recently, and gradually spread 
across the country. COVID-19 is putting the whole country 
on alert. The rapid rise and development trend of COVID-
19 epidemic in other regions tends to be similar to Hubei 
Province, predicting a great threat and challenge not only 
to Hubei, but also to the regions with large population flow, 
especially to central cities. At the same time, the number of 
cured cases has gradually exceeded the number of deaths, 
and predicts a reduction in the risk of fatality. Our findings 
can provide some information for prevention and control of 
COVID-19, and will help governments allocate resources 
rationally and limit the spread of COVID-19. 
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