
Dynamic Public Health Interventions Consistent
With the Development of COVID-19 Epidemic: The
Targeted Prevention and Control Guidelines in
Mainland, China
Xinlei Miao 

Capital Medical University
Zhiyuan Wu 

Capital Medical University
Chen Qiao 

Capital Medical University
Mengmeng Liu 

Capital Medical University
Zhiwei Li 

Capital Medical University
Yijie Wang 

Capital Medical University
Zongkai Xu 

Capital Medical University
Xiuhua Guo 

Department of Epidemiology and Health Statistics,School of Public health,Capital Medical
University,Beijing,China https://orcid.org/0000-0001-6657-6940
Qun Meng  (  mengqun@nhfpc.gov.cn )

National health commission China

Research article

Keywords: COVID-19, Public health intervention, Effective reproduction number, Dynamic measures

Posted Date: August 13th, 2020

DOI: https://doi.org/10.21203/rs.3.rs-55959/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-55959/v1
https://orcid.org/0000-0001-6657-6940
mailto:mengqun@nhfpc.gov.cn
https://doi.org/10.21203/rs.3.rs-55959/v1
https://creativecommons.org/licenses/by/4.0/




1

Title: Dynamic Public Health Interventions Consistent With the Development of

COVID-19 Epidemic: The Targeted Prevention and Control Guidelines in Mainland,

China

Authors:

Xinlei Miao1,2+: miaoxinlei1030@163.com;

Zhiyuan Wu1,2+: wuxiaozhi@ccmu.edu.cn;

Chen Qiao1: 18591202366@163.com;

Mengmeng Liu1,2: as15999006637@163.com;

Zhiwei Li1,2: 15128472546@163.com;

Yijie Wang1: wyj106122@163.com;

Zongkai Xu1: xuzongkai1997@163.com;

Xiuhua Guo1,2*: statguo@ccmu.edu.cn;

Qun Meng1,3*: mengqun@nhfpc.gov.cn.

Authors’ affiliations:

1. School of Public Health, Capital Medical University, Beijing, China;

2. Beijing Municipal Key Laboratory of Clinical Epidemiology, Beijing, China;

mailto:miaoxinlei1030@163.com
mailto:wuxiaozhi@ccmu.edu.cn;
mailto:18591202366@163.com
mailto:as15999006637@163.com
mailto:15128472546@163.com
mailto:wyj106122@163.com
mailto:xuzongkai1997@163.com
mailto:statguo@ccmu.edu.cn
mailto:mengqun@nhfpc.gov.cn


2

3. National Health Commission of the People’s Republic of China, Beijing, China.

First authors+: Xinlei Miao and Zhiyuan Wu drafted the manuscript together.

Corresponding Author*:

1. Qun Meng, National Health Commission of the People’s Republic of China, No.38

Beilishilu Jia, Xicheng District, Beijing 100044, China. Tel: +86-010-68791226;

Email: mengqun@nhfpc.gov.cn;

2. Xiuhua Guo, Department of Epidemiology and Health Statistics, School of the

Public Health, Capital Medical University, No.10 Xitoutiao, Youanmen Street, Beijing,

100069, China. Tel: +86-010-83911508; Email: statguo@ccmu.edu.cn.

mailto:mengqun@nhfpc.gov.cn
mailto:statguo@ccmu.edu.cn


3

Abstract

Background: This study aims to describe the dynamic characteristics of COVID-19

transmission and the public health interventions in three phases in mainland, China.

Methods: The number of daily reported new confirmed cases, severe cases and

asymptomatic infected cases from Jan 10 to Jul 10 was analyzed. We calculated the

effective reproduction number (Rt) to reflect the dynamic characteristics of epidemic

transmission and intervention effect. According to the overall guidelines for

prevention and control, we divided the past six months into three phases and

summarized the features of main public health interventions in each phase.

Results: The daily confirmed cases and severe cases of COVID-19 mainly

concentrated in the first phase and the maximum Rt reached 10.75 (95%CI:

10.26-11.24). With the society-wide efforts and joint prevention and control strategy,

Rt began to decline below 1.0 from Feb 19. In the second phase, the occurrence of

imported infected cases caused small fluctuations. The preventive strategy, preventing

both imported cases and local spread of epidemic, was mainly taken. In the third

phase, the government adopted policies to prevent imported cases and domestic
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re-infections, responding to the regular epidemic prevention demands.

Conclusion: Social isolation, wearing masks, digital management based on

community and area hierarchical control were effective public health interventions in

consistent with the development of COVID-19 epidemic. The targeted dynamic

interventions in different phases could provide reference for other countries and

regions to deal with COVID-19.

Keywords: COVID-19; Public health intervention; Effective reproduction number;

Dynamic measures

What is new

Evidence before this study

The public health interventions were effective for controlling the ongoing COVID-19

epidemic with approximately 88 thousand confirmed cases and 4.6 thousand deaths in

China at the time of writing. Previous studies described the epidemiological

characteristics of COVID-19 in the early stage and evaluated public health

interventions in Wuhan where the outbreak happened. We found no article described
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the development course of COVID-19 epidemic in a long period and analyzed the

dynamic features of the public health interventions in China.

Added value of this study

This study divided the past six months against the COVID-19 into three phases and

summarized the dynamic public health interventions in each phase and estimated the

effective reproduction number to reflect characteristics of the COVID-19 transmission

and intervention effect. We proposed that the dynamic and targeted preventive

measures should be adopted in different phases as the COVID-19 epidemic would be

difficult to eliminate without vaccine and specific medicine. Regular epidemic

prevention and control is required in China and other regions in the current stage.

Implications of all the available evidence

The results of this study provide reference for the policy maker in China and other

countries that the public health interventions should be dynamic and updated as the

development of COVID-19 epidemic, given the epidemiological characteristics,

economic status and social impact.
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Background

Up to 10 July 2020, there were nearly five millions confirmed cases and 0.6 millions

deaths reported worldwide, indicating a high transmissibility and lethality of

Coronavirus disease 2019 (COVID-19). The World Health Organization (WHO)

appealed that countries and regions should adopt active interventions to prevent the

transmission, treat infected cases and minimize the undesirable impact.1 In China,

infected cases were first detected in Wuhan, Hubei Province in December 2019,2

followed by an acute human-to-human transmission. Worse still, the approaching time

point of the Spring Festival made the epidemic control more difficult due to the mass

population migration, which caused a large-scale outbreak.3

In general, the transmission came to a temporary end after a series of public health

interventions, and no local case was ever reported from Mar 18,4 followed by

canceling the lockdown of Wuhan on Apr 8. Around March, the imported cases

emerged and caused a threat for the epidemic control, which concentrated in Suifenhe

City of Heilongjiang Province and Shulan City of Jinlin Province. From this point, the

emphasis fell on the restriction and treatment of imported cases, which brought out a
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well controlled situation. However, the epidemic rebounded in Beijing from Jun 11

and it took 38 days for the risk degrading from public health response second level to

third.5 Until now, some studies have described the epidemiological characteristics of

COVID-19 in the early stage and evaluated the public health interventions in

Wuhan.6,7 However, there were few studies analyzing the dynamics changes of

COVID-19 transmission characteristics and the intervention features in different

epidemic phases during the whole course.

In this study, we divided the whole epidemic course into three phases and analyzed

the changes of COVID-19 transmission characteristics and the dynamic

corresponding public health interventions from Jan 10 to Jul 10 in mainland, China.

Methods

Sources of data

The data of daily new confirmed cases, severe cases and imported cases from Jan 10

to Jul 10 in mainland of China was obtained from National Health Commission of the

People’s Republic of China (NHC).8 The data of daily new confirmed cases, severe

cases in Hubei Province and Wuhan City was obtained from Health Commission of
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Hubei Province9 and Wuhan Municipal Health Commission,10 respectively. The

public health measures were obtained from the relevant departments of China which

were publicly available.11 The COVID-19 has been included in the national statutory

infectious disease reporting system from Jan 20, which would be reported through the

direct network reporting system within 2 hours once the diagnosis confirmed

according to the unified national diagnostic standards. Therefore, it avoided the

problem of missing data and false positive cases in the data largely, which ensured the

reliability of results.

Division of the three epidemic phases

In order to summarize and describe the characteristics of COVID-19 epidemic and

dynamic features of the interventions, we divided the past six months into three

phases in accordance with the overall guidelines for prevention and control adopted

by Chinese government. The first phase was from Jan 10 to Mar 3 with Society-wide

efforts to prevent and control and the Joint Prevention and Control. Mar 4 to Jun 10

was considered to be the second phase, preventing both imported cases and local

spread of the epidemic, mainly based on a series of non-pharmaceutical interventions.
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And the last phase was after Jun 11 in which the epidemic rebounded in a small range

in Beijing. Preventing imported cases and domestic re-infections became the main

guideline in this phase as the regular epidemic intervention demand.

Case definition

The definition of new cases and severe cases was based on the guidelines on

diagnosis and treatment for pneumonia caused by novel coronavirus published by

National Health Commission of People’s Republic of China.12 Asymptomatic

infection case was defined according to the guidelines on prevent and control for

pneumonia caused by novel coronavirus published by NHC (The detailed information

of case definition shown in Supplementary material).13

Statistical analysis

We described the development trend of daily new confirmed cases, daily severe cases

and asymptomatic infected cases. And Beijing was taken as an example to describe

the policies and measures in regular epidemic prevention and control phase.

We summarized the main public health interventions after COVID-19 outbreak in

three phases, respectively (The detailed information of interventions shown in
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Supplementary material). The transmission characteristics of COVID-19 was

analyzed using the effective reproduction number (Rt). The number of local daily new

confirmed cases and the serial interval (assuming a Gamma distribution with mean

7.5 days, standard deviation 3.4 days14) were used to estimate Rt and its 95%

confidence interval (CI) on each day via a seven-day moving shift window. The Rt

was also estimated when imported cases considered. All the analysis was performed

using packages ‘ggplot2’ and ‘EpiEstim’ in R software (version 3.6.3).

Results

The dynamic characteristics of COVID-19

A total of 83,587 confirmed cases were reported from Jan 10, 2020 to Jul 10, 2020 in

mainland of China as shown in Figure 1. Most of the confirmed cases concentrated in

the first phase. Imported cases occurred in the second phase, and the number of daily

confirmed cases fluctuated in a small extent. The similar epidemic trend was seen in

Hubei Province and Wuhan City. There were two peaks in new confirmed cases on

Feb 12 and Apr 16 (The detailed information of Rt estimation shown in

Supplementary material). After the epidemic was gradually brought under control,
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the rebounded in Beijing broke the situation of no new confirmed cases in the past 26

days, with a local case reported in the Xinfadi market on Jun 11. From this point, the

epidemic stepped into the third phase.

As shown in Figure 2, daily change of severe cases gradually increased since Jan 21.

Most severe cases concentrated in the first phase. It was worth noting that the number

of severe cases in Hubei Province was more than in the whole country on Feb 12 (The

explanation of the peaks shown in Supplementary material). In the second and third

phases, the number of daily severe cases declined. The daily change of severe cases in

Hubei Province and Wuhan City showed similar trend. Asymptomatic infections

emerged from the latter period of the second phase. The overall status of

asymptomatic infection was controlled with occasional fluctuations.

Changes of Rt estimation among three phases

As shown in Figure 3 (A), Rt increased sharply in the first period, which reached a

maximum of 10.74 (95%CI: 10.26-11.24) on Jan 25 and fell below the controlled

level (Rt: 0.58; 95%CI: 0.58-0.59) from Feb 19. In the second period, the Rt

fluctuated around 1.00 and the overall level was below 1.00 as shown in Figure 3 (C).
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In the third period, the peak (Rt: 5.67; 95%CI: 4.95-6.45) appeared on Jun 16 and

remained controlled from Jun 23 (Rt: 0.91; 95%CI: 0.77-1.05). In addition, the Rt was

estimated given the daily imported case considered as shown in Figure 3 (B) and

Figure 3 (D). The detailed information of Rt estimation was shown in Supplementary

material.

Regular prevention and targeted control in Beijing

From Jun 11, the epidemic rebounded in Beijing and the targeted control strategy by

stratifying the risk level of community was proposed. Four regions of middle-risk

appeared on Jun 13 and the first high-risk region arose on Jun 14. Then, other regions

were defined and regulated as middle-high risk one after another, among which there

were 39 middle-risk regions at most and five high-risk regions. From Jun 29, the

amount of middle-risk regions began to decrease and the number of high-risk regions

declined from Jun 29. The distribution of daily risk regions in Beijing from Jun 11 to

Jul 10 was shown in Figure 4.

Discussion

This study analyzed the dynamic characteristics of COVID-19 transmission and the
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public health interventions in the past six months in mainland, China. Dr. An Pan

evaluated the public health interventions by dividing the epidemic period into five

main stages to discuss the association of the COVID-19 epidemic and the public

health interventions.6 Our study divided the whole period according to the epidemic

prevention and control guidelines, which could highlight the dynamic changes of

public health interventions and the remarkable prevention and control effects. The

decreased Rt and the declined number of daily new confirmed cases indicated that the

guidelines by Chinese government were effective in controlling the COVID-19

epidemic.

After the COVID-19 outbreak, the government immediately restricted the traffic in

Wuhan and performed hierarchical traffic control in non-severely affected areas.15 The

government adopted classified isolation treatment for infected cases. To implement

the guidelines of ‘treating all who need to be hospitalized and treated, the confirmed

cases and severe cases were admitted to the designated hospitals, while mild patients

were arranged to be treated in Fangcang hospital, a temporary isolation warehouse,16

and the fever patients, suspected patients and close contacts were all quarantined for
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centralized observation. In policy review, we found that the Chinese government

repeatedly emphasized the prohibition of gathering activities and wearing masks in its

successively updated prevention and control guidelines and nationally issued policies.

Other studies also showed that under the premise of policy intervention, physical

measures effectively reduced the spread of infectious diseases.17-19 These

interventions showed that in China, such a super-large population mobile society,

physical measures were the most important measures to curb the spread of the

epidemic such as unprecedented social isolation and mask protection, which played a

key role in the situation without vaccines and special medicines.

When we deeply understood the policy that society-wide efforts to prevent and

control, we discovered that the Chinese government took a measure called pull-net

investigation to implement the home symptom investigation action of leaving no one

unscreened, which was called community prevention and control.20 During the

outbreak, Wuhan dispatched more than 80,000 community officials to form 1,800

teams to conduct epidemiological investigation on four million residents21. With the

spread of the epidemic, four million community workers with the cooperation of
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volunteers visited 650,000 communities across the country,22 based the digital

management for a matrix of communities to investigate the trajectories of infected

persons thoroughly. Epidemiological investigation is a key link in tracking the

infected and cutting off the chain of transmission. Strictly implement the source

prevention and the community prevention and control of early detection, early

reporting, early isolation and early treatment,23 which play a vital role in reducing the

rate of infection and mortality, and providing important support for prevention and

control forces.

According to the statistics, more than 42,600 medical workers were dispatched from

the hospitals or community of all over the country to support Hubei since Jan 23,

Chinese Lunar New Year in order to relieve the medical burden on treatment in

Wuhan.24,25 Therefore, the unified command and leadership of the government is the

necessary strength to mobilizing the whole society forces and medical personnel and

medical supplies for preventing, controlling and treating.

Although it was a small-scale rebound of the epidemic, with the continuous spread of

the global epidemic, the world may be in a state of epidemic prevention and control
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for a long time, which was defined as regular epidemic26. We concluded that in the

face of regular control, the Chinese government adopted strict guidelines of

preventing imported cases, local spread of the epidemic and domestic re-infections,

which showed remarkable effect. The study found that the Rt increased slightly with

imported cases from Suifenhe City of Heilongjiang province and Shulan City of Jilin

province, while quickly returned below the controlled level. There was an rebound of

local cases in Beijing, and the Rt rose rapidly on June 11, but it quickly dropped to

below 1.00 just after 12 days. The different measures were taken in response to

different situations to prevent the epidemic from spreading on a large scale. For

example, the first point of entry mechanism was adopted to cut off the spread of

imported cases,27 and epidemiological investigations with different focuses have been

carried out to respond to the situation of asymptomatic infections, and residents were

required and encouraged to carry out nucleic acid testing so as to realize test all who

need and want to be tested. In response to the fluctuations in Beijing, it divided the

area into three risk levels of high, medium and low to adopted different strategies

according to the number of confirmed cases.28 These important interventions could
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provide valuable experience for the global to deal with the regular epidemic

prevention and control.

This study had several limitations. First, there existed the lag effect between the daily

reported confirmed numbers and the real infected numbers due to the inaccessibility

of detect capability, which could slightly bias the descriptive results and Rt estimation.

Second, we artificially divided the whole epidemic course into three phases and

explored the transmission characteristics and prevention strategies in China. The

definition of the three phases was relatively limited and the development of

COVID-19 in other countries may not follow this dynamic trajectory as in China.

Conclusion

In the past six months against the COVID-19 in China, the interventions taken in each

phase were adjusted such as social isolation, mask protection, digital management

based on community, and area hierarchical control, which were important for

preventing and controlling the epidemic. These dynamic interventions in different

epidemic phases could provide references for the global in response to the regular

epidemic demand.
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Figures:

Figure 1: Epidemic trends of daily new confirmed cases, main guidelines and public

health interventions during the three phases of COVID-19 epidemic in mainland,

China from Jan 10 to Jul 10.

Figure 2: Epidemic trends of daily change of severe cases and asymptomatic

infections in mainland, China from Jan 10 to Jul 10.

Figure 3: The estimation of daily Rt and the average level of three epidemic phases

from Jan 10 to Jul 10, 2020.

Legend:

A: Changes of daily Rt estimated by number of local daily reported case; B: Rt

average level of three epidemic periods estimated by number of local daily reported

case; C: Changes of daily Rt estimated by number of local and imported daily

reported case; D: Rt average level of three epidemic period estimated by number of

local and imported daily reported case.

Figure 4: The daily distribution of middle and high risk regions in Beijing from Jun

11 to Jul 10.
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Figure 1

Epidemic trends of daily new con�rmed cases, main guidelines and public health interventions during the
three phases of COVID-19 epidemic in mainland, China from Jan 10 to Jul 10.



Figure 2

Epidemic trends of daily change of severe cases and asymptomatic infections in mainland, China from
Jan 10 to Jul 10.

Figure 3



The estimation of daily Rt and the average level of three epidemic phases from Jan 10 to Jul 10, 2020.
Legend: A: Changes of daily Rt estimated by number of local daily reported case; B: Rt average level of
three epidemic periods estimated by number of local daily reported case; C: Changes of daily Rt
estimated by number of local and imported daily reported case; D: Rt average level of three epidemic
period estimated by number of local and imported daily reported case.

Figure 4

The daily distribution of middle and high risk regions in Beijing from Jun 11 to Jul 10.
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