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Abstract

Background: Faced with the global outbreak and spread of COVID-19 pandemic, the
government of each country has adopted different emergency measures, but the effectiveness
assessment of these emergency measures is still lacked. This paper aimed to study the
effectiveness of emergency measures for emergent infectious diseases to look for key measures
and effective combinations.

Methods: We took COVID 19 pandemic management and control measures in China as an
example, and selected five high frequency emergency measures including controlling
population mobility, patient admission, appropriation of pandemic prevention funds, legal
regulations and resumption of production from the perspective of Epidemiology. Using fuzzy
set qualitative comparative analysis (fSQCA), we conducted necessary condition analysis and
configuration analysis on these measures using official statistical data. And robustness test was
performed by changing consistency threshold.

Results: We found that: (1) The consistency of the five emergency measures was less than
0.9, indicating that none of these measures can be used separately as a necessary condition for
the strong pandemic prevention and control effects. (2) There were three combinations of
emergency measures to achieve strong pandemic prevention and control effects, with solution

consistency of 0.92 and solution coverage of 0.6: when all patients are admitted to hospitals, the
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government provides sufficient pandemic prevention funds, and severely crack down on
criminal cases; when resume production under the measures of strictly controlling population
mobility and severely cracking down on criminal cases; when strictly control population
mobility and all patients are admitted to hospitals without resumption production.

Conclusions: These findings suggest that fSQCA model can be applied to comprehensive
effectiveness assessment of infectious diseases emergency measures. The results of our study
not only help various countries prevent and control COVID-19 pandemic and its resurgence,
but also have important reference significance for the emergency management of other
emergent infectious diseases in the world.

Keywords: COVID-19; emergency measures; effectiveness assessment; fsQCA; emergent

infectious diseases

1. Background

In the process of human development, infectious diseases have always been one of human
disasters, especially the spread of emergent infectious diseases. The outbreak and spread of
COVID-19 has spread to more than 200 countries and regions around the world, with a total of
more than 8 million diagnosed cases and nearly 300,000 deaths, which makes it the most
serious global crisis since World War II [1]. Scholars have done a lot of research on the spread
mechanism and control measures of emergent infectious diseases. The researches related to this
article can be summarized into two aspects.

Firstly, extensive work has been done in the area of infectious disease emergency

management system and prevention and control measures. Some researchers have discussed
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China's emergency management system and prevention and control measures. For example,
Wangs et al. [2] found that a sound system of emergency reserve supplies is crucial to the
management of public health emergencies by reflecting on the outbreak of SARS and
COVID-19 of China, and improving the system of emergency reserve medical supplies should
be emphasized in the process of establishing and improving public health emergency response
systems. Xu et al. [3] and Zhao et al. [4] analyzed the prevention and control measures taken
during the COVID-19 pandemic in Shenzhen and Zhengzhou provinces of China, such as input
population control, urban internal population flow control, traffic control, etc., and evaluated
the strength and effectiveness of these measures. Others have analyzed the health emergency
management system and prevention and control measures of other countries, summed up their
successful experience and pointed out the defects. For example, Li [5] comparatively analyzed
the overall emergency management system and health emergency management system of
typical countries such as the United States and Japan, and make recommendations for China's
health emergency management system; Kamenidou et al. [6] took Greek citizens as the research
object and found that the most common methods for citizens to prevent COVID-19 are avoiding
non-mandatory transportation, contacting with individuals with respiratory symptoms, and
individuals of high risk for severe illness; Reis et al. [7] used Brazil, Italy, and South Korea as
the typical countries in the initial, peak, and controlled phases of COVID-19, respectively, and
analyzed the importance of mitigation policies such as social distancing and isolation policies
for controlling the spread of COVID-19. Other countries such as France and Germany have also
adopted strict isolation and containment measures such as the “foot ban” and “social ban”, and

achieved prevention and control results such as a decline in hospital admissions and a
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slowdown in the pandemic. But due to the late start of these policies, the number of infected
people in both countries is greater, and the situation of pandemic prevention and control is more
severe. Besides, the attitude adopted for the prevention and control of COVID-19 pandemic in
the United Kingdom and the United States was mainly the natural law of group immunity and
survival of the fittest, resulting in a wide range of infections and deaths.

The other aspect of researches related to this article is the study of methods and models of
emergency management for infectious diseases. The predictive model of infectious diseases can
provide data support for emergency management policies and reduce socioeconomic harm. The
emergency management simulation model can simulate different scenarios and be applied to
policy analysis and evaluation. Geng et al. [8] built a SEIR model and added new parameters of
latent infection rate and change rate of infected, found that the isolation measures based on
strict travel restrictions could slow down the development trend of COVID-19 incidence curve,
Similarly, Chinazzi et al. [9] using a global metapopulation disease transmission model,
revealed that the travel quarantine of Wuhan delayed the overall COVID-19 epidemic
progression in Mainland China and had a more marked effect at the international scale.
Additionally, Zhou et al.[10] develop a seeding time and doubling time model to assess risk and
response during COVID-19 epidemics, which can help decision makers take decisive action
timely.

Compared with other countries in the world, China’s early prevention and control of
COVID-19 pandemic has been effective. Lai et al. [11] believe that China’s combined
non-pharmaceutical interventions, including inter-city travel restrictions, early identification

and isolation of cases, as well as contact restrictions and social distancing measures, have
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greatly curbed the spread of COVID-19 pandemic in China. However, there are two
shortcomings in the existing researches on the emergency management of public health
emergencies including emergent infectious diseases. From the perspective of visual angle, most
researches focus on the construction and specification of concepts, systems, mechanisms at the
macro level, and there are little researches on the effects of specific comprehensive factors
management and control measures for emergent infectious diseases. From the perspective of
research methods, there are many studies on putting prevention and control measures into the
model for analysis, and few studies on the comprehensive evaluation on the effects of
management and control measures.

Currently, one of the most popular and effective method for the effectiveness assessment
of various management measures is QCA (Qualitative Comparative Analysis). QCA is an
emerging research method in the field of social sciences, which was first proposed by
sociologist Charles Ragin in the 1980 [12]. Complex causality contained in social phenomena is
explored based on Boolean algebra and set theory by case-oriented analysis. With the
continuous development of QCA, three analysis techniques include crisp-set QCA (csQCA),
fuzzy-set QCA (fsQCA), and multi-value QCA (mvQCA) have gradually formed [12]. Due to
QCA has obvious advantages in solving the logical relationship between multiple causal
conditions and a specific result, more and more scholars have begun to pay attention to this
method. Its applications have penetrated into a host of fields, including innovation management,
international business, human resource management, stakeholder management, organizational
design, strategic management, knowledge management, entrepreneurial management, and

consumer behavior [13].
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Consequently, we focus on the management and control measures of the COVID-19
pandemic in China. Using official statistical data, we access the effects of emergency measures
for emergent infectious diseases to look for key measures and their effective combinations
using fuzzy-set qualitative comparative analysis (fsQCA). Accordingly, from the perspective of
Epidemiology, five high-frequency emergency measures such as controlling population
mobility, patient admission, appropriation of epidemic prevention funds, legal regulations and
resumption of production are selected. In the fSQCA model, the five pandemic emergency
measures and emergency management effect were used as condition variables and outcome
variables, respectively. Sample data from 31 provinces (autonomous regions and municipalities)
in China are input to train an fSQCA optimization model. Through the necessary condition
analysis and condition configuration analysis of the model, we find out key measures and their
combinations that resulting strong pandemic prevention and control effects and put forward
several corresponding policy recommendations. The results of our study not only help various
countries prevent and control COVID-19 pandemic and its resurgence, but also have important
reference significance for the emergency management of other emergent infectious diseases in

the world.

2. Methods

2.1 FsQCA

FsQCA has quantitative expressions in qualitative analysis, it is good at dealing with the
multiple conjunctural outcome evaluation and the cause analysis for the strength or weakness of

management effects. Therefore, we use fsQCA to study the effect of COVID-19 pandemic
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emergency measures. The basic thought of fSQCA is to use set theory and Boolean operations
as the cornerstones of its methodology, to explore the general characteristics of multiple cases
by discussing the membership relationship between sets, and to analyze the set relationship
between condition sets and outcome sets of cases [14, 16].

The application steps of fsQCA are: (1) Identify the research object, meanwhile determine
the outcome variables and screen the appropriate cases. (2) Determine the condition variables,
collect and calibrate the data in the unit of a single case sample, analyze the necessary
conditions of the single factor, and construct the truth table. (3) Solve the truth table in fsQCA
software, check the necessity of a single factor, and then conduct the configurations analysis.
Use consistency to determine whether the logical condition combinations constitute sufficient
or necessary conditions for the outcome variable. Use coverage to analyze the ability of logical
condition combination to explain the outcome variable [15]. Consistency refers to the degree
of consistency of cases with common conditional configuration that belong to a same outcome,
and coverage refers to the extent of the set relationships that passes the consistency test
interprete the outcome [12].

The model solution software is fs/QCA 3.0 [16].

2.2 Data and preprocess

2.2.1 Variable design and case selection

The key step in performing fsSQCA analysis is the selection of variables. We select the
newly confirmed cases from the pandemic notification data released by National Health

Commission of the People’s Republic of China as the measurement indicators of the pandemic
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prevention and control effect [17]. The selection perspectives of the condition variable are
controlling the source of infection, cutting off the route of transmission, protecting susceptible
people and resumption of production. The selected time period is the outbreak period of
COVID-19 pandemic, which is between January 26 and February 19, 2020.

(1) Controlling the source of infection

In terms of controlling the source of infection, the taken measures are firstly controlling
population mobility and secondly patient admission. Population mobility increases the risk of
infection, so the sum of newly diagnosed and suspected populations is used as a measure to
control population mobility. The measurement index of the patient admission is the number of
local designated hospitals and hot clinics for patients with COVID-19.

(2) Cutting off the route of transmission

The transmission routes of COVID-19 are contact transmission and droplet transmission,
which mainly depend on person-to-person transmission. Therefore, measures to cut off the
transmission route are mainly to prevent crowds from gathering. In the case of controlling
population movement, the problem of crowding is prevented naturally.

(3)Protecting susceptible people

The most effective protection measure for susceptible people is vaccination, but for
emergent infectious diseases, there is no effective vaccine in the world and it cannot be
developed in a short time. Therefore, the protection measures selected for the susceptible people
in this paper include two aspects. Firstly, appropriate pandemic prevention funds to conduct
epidemic prevention education, health education, disinfection in public places, and

improvement of sanitary conditions. Secondly, carry out legal regulations to reduce the
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manufacture and sale of fake medical supplies and crack down behaviors that impede the order
of pandemic prevention and control. The measurement of appropriation of pandemic prevention
funds uses the number of COVID-19 pandemic prevention funds in various regions. The legal
regulation measures are the number of crimes related to the pandemic that have been cracked
down during the pandemic.

(4) Resumption of production

Resuming production can maintain the normal operation of the national economy and
increase the production of medical protection products that are in short supply. However, if the
prevention and control measures are improper, the control of the pandemic may be broke down,
so the resumption measures are also very crucial for pandemic control. The measurement index
for resumption of production is the change in the number of newly diagnosed people after
resumption of work in various regions.

In summary, the condition variables selected in this paper are subdivided into controlling
population mobility, patient admission, appropriation of pandemic prevention funds, legal
regulations and resumption of production. 31 provinces (autonomous regions and municipalities)

in China are used as sample cases to collect and process data.

2.2.2 Data preprocess

Data preprocessing in this paper includes two aspects.
(I)Dimensionless
Due to the different population distribution and the risk of pandemic, the level of each

indicator varies greatly. Therefore, in order to ensure the comparability and reliability of the



195

196

197

198

199

200

201

202

203

204

205

data, we carried out the dimensionless processing of the original data by the extreme value

method. Here is the formula:

/ X; — |min | X; — |min |

X, e[-1,1] (D

¢ :|max|—|min|: R

(2)Calibration

Cases need to be calibrated before qualitative comparative analysis to make the cases
interpretable. According to the fuzzy-set (fsSQCA) analysis technology, we use the direct
calibration method to calibrate the variable data. This method uses three important qualitative
thresholds for structured calibration: full membership, full non-membership and the crossover
point [18]. We set three qualitative thresholds for the target set based on the lower quartile,
upper quartile, and median of the sample data [19]. The measurement index description of each

variable and the determination of thresholds are shown in Table 1.

Table 1 Index description and calibration of outcome variable and condition variables

Variable Index description Fully  Crossover Fully
In Out

prevention and control ~ Number of newly diagnosed 0.024  0.011 0.004

effect

controlling population sum of newly diagnosed and suspected 0.112  0.045 0.000

mobility populations

patient admission number of designated hospitals and hot 0.103  0.062 0.024
clinics for patients with COVID-19

appropriation of number of COVID-19 pandemic 0.289  0.157 0.068

pandemic prevention prevention funds

funds

legal regulations number of crimes related to the 0.112  0.024 0.012

pandemic that have been cracked down
during the pandemic

resumption of change in the number of newly 0.008  0.003 0.000
production diagnosed people after resumption of
work

10
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3. Results

3.1 Necessary condition analysis

Necessary condition analysis is carried out first before configuration analysis to detect
whether a single variable is a necessary condition for the outcome variable, using consistency
and coverage to determine. Consistency refers to the degree of consistency of cases with
common conditional configuration that belong to a same outcome, and coverage refers to the
extent of the set relationships that passes the consistency test interpret the outcome [12]. Their
calculation formulas are as follows, Where X represents the set of condition variables and Y
represents the set of outcome variables. It is generally believed that the consistency detection
standard is reached when the consistency score is greater than 0.9, that is, the variable
constitutes a necessary condition for the outcome [20].

consistency(X; <Y;) = Z[min(Xi, Y})]/Z(Xi) (2)
coverage(X; <Y;) = Z[min(Xi, Yi)]/Z(Yi) (3)
Perform necessary condition analysis on the calibrated data, the results are shown in Table 2.

Table 2 Necessary condition analysis for the strong prevention and control effect of

COVID-19

Condition Variable consistency coverage
controlling population mobility 0.525182 0.530743
~controlling population mobility 0.584845 0.561953
patient admission 0.714454 0.746732
~patient admission 0.373305 0.347752
appropriation of pandemic prevention funds  0.689567 0.651991
~appropriation of pandemic prevention funds 0.392298 0.40334
legal regulations 0.705875 0.752181
~legal regulations 0.417251 0.382161
resumption of production 0.700701 0.669231

11
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~resumption of production 0.390988 0.397655

Notes: Wavy lines “~” indicate“NO/Not”.

According to the results of necessary condition analysis for the strong prevention and
control effect of COVID-19 in Table 2, the consistency of each condition is lower than the
critical value of 0.9, which shows that none of these five conditions can constitute the necessary
conditions for explaining the outcome variable, that is, none of the five prevention and control
measures can be used as a necessary condition for strong pandemic prevention and control
effects , or the ability to independently explain strong pandemic prevention and control effects
is weak. This result shows the complexity of pandemic prevention and control, that is,
controlling population mobility, patient admission, appropriation of pandemic prevention funds,
legal regulations and resumption of production need to be coordinated with each other to
effectively prevent and control COVID-19 pandemic. Accordingly, it is necessary to perform
configuration analysis on these condition variables and consider the conjunctural synergistic

effect of multiple conditions.

3.2 Configuration analysis

Three kinds of solutions can be obtained from conditional configuration analysis of
variables: complex solution, intermediate solution and parsimonious solution. Generally,
scholars tend to analyze intermediate solutions because they are close to theoretical reality and
not too complicated [21]. Consequently, we will focus on the analysis of the intermediate
solution.

We divide the causal conditions into core conditions and peripheral conditions, and

organizes them according to the international form of QCA research results [22], see Table 3.

12
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The core condition refers to a condition that has an essential meaning to the interpretation of the
outcome variable, and appears in both the parsimonious solution and the intermediate solution;
the peripheral condition refers to a condition that has no essential influence on the interpretation
of the outcome variable and can be replaced, only appears in the intermediate solution. In table3,
black circles ( “@” ) indicate the presence of a condition, and circles with a cross-out (“®”)
indicate its absence. Furthermore, large circles indicate core conditions, and small circles refer

“_»

to peripheral conditions. Short horizontal line(“~-")in a solution indicate a “don’t care” situation
in which the causal condition may be either present or absent.

Table 3 Configurations of achieving strong pandemic prevention and control effects

Configuration
causal condition 1 2 3 4
controlling population mobility ® o [ [
patient admission [ ® [ -
appropriation of pandemic prevention funds [ - ® °
legal regulations [ o ® [
resumption of production - o ® [
consistency 0.921225 0.903602 0.868545 0.933902
raw coverage 0.275722 0.116642 0.12116 0.286856
unique coverage 0.20892 0.0079245 0.0864497 0.153252
solution consistency 0.917091
solution coverage 0.601284

Notes:Black circles indicate the presence of a condition, and circles with “ X indicate its absence.
Large circles indicate core conditions; small ones, peripheral conditions. Short horizontal lines indicate
“don’t care.”

Four paths that can explain the effects of strong pandemic prevention and control are
presented in Table 3. The solution consistency is 0.92, which means that in all the pandemic
prevention and control cases that meet these four configurations, 92% of those are at a high

level of epidemic prevention and control effects. The solution coverage is 0.6, which means that

13
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the four configurations can explain 60% of the cases of strong pandemic prevention and control
effects. The solution consistency and solution coverage both are higher than the critical value,

indicating that the empirical analysis is effective.

3.3 Robustness test

Robustness testing is a crucial analysis step in QCA research [20]. Commonly used
robustness testing methods include set theory specific methods and statistical theory specific
methods. Zhang and Du [23] believe that QCA research results based on set theory should give
priority to set theory specific method to test robustness. Therefore, we choose the method of
changing consistency threshold, which is one of the specific robustness test methods of set
theory, for the robustness test. We adjusted consistency threshold from 0.8 to 0.85, and
conducted configuration analysis again, and the final result was exactly the same as the
configuration analysis result when the consistency threshold was 0.8, proving that the fsQCA

results are robust.

4.Discussion

We group configurations which has same core conditions to be the following three
situations.

Situation 1, namely configuration 1, the core conditions are patient admission,
appropriation of pandemic prevention funds and legal regulations. This situation indicates that a
high-intensity pandemic prevention and control effect will be achieved when all patients are

admitted to hospitals, the government provides sufficient pandemic prevention funds, and
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severely crack down on criminal cases that violate laws and regulations. The corresponding
cases are shown of square in Figure 1. The cases that configuration 1 can explain include three
provinces of Zhejiang, Guangdong and Jiangsu. As one of the typical cases, Jiangsu Province
has opened 770 designated hospitals and hot clinics for COVID-19 medical treatment, ensuring
that diagnosed and suspected patients can be detected and treated effectively in time. Since the
pandemic occurred, the financial departments in Jiangsu Province raised funds quickly to
ensure the need for pandemic prevention and control can be satisfied. As of March 2, 2020,
financial departments at all levels have allocated 5.466 billion yuan, which is mainly used for
medical treatment of diagnosed and suspected patients, procurement of equipment and materials,
medical personnel subsidy, renovation of isolation wards, medical waste disposal, public area
disinfection, and research and development of testing reagents and vaccines, etc. Since late
January 2020, the public security office of Jiangsu Province have investigated and dealt with
3399 criminal cases and 11248 administrative cases involving COVID-19 pandemic. Eight
major criminal cases in the province have decreased by 38% year-on-year, and no influential
major vicious cases have occurred, which has made outstanding contributions to maintaining
the order of pandemic prevention and control. Under the three-pronged approach, the number of
COVID-19 newly diagnosed cases in Jiangsu Province from 23 daily on January 27 to 0 on
February 19, strongly illustrating the obvious prevention and control effect brought by these
measures.

Situation 2, including configuration 2 and configuration 4, the core conditions are
controlling population mobility, legal regulation and resumption of production. This shows that

under the measures of strictly controlling population mobility and severely cracking down on

15



299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

criminal cases that violate laws and regulations, resumption of production can still achieve a
high-intensity pandemic prevention and control effect, and it has not brought a negative impact
on pandemic prevention and control. Measures to control population movements include
mandatory isolation of diagnosed and suspected patients, strict prohibition of residents dropping
around, dinners, gatherings, and strict 14-day home isolation for returnees. Taghrir et al. [24]
also proved the key role of large-scale isolation in the prevention and control of COVID-19
pandemic. Compared with configuration 2, configuration 4 also emphasizes the peripheral
significance of the measure for appropriation of pandemic prevention funds. The corresponding
case of configuration 2 is Anhui (as shown of circle in Figure 1), and the corresponding cases of
configuration 4 include Anhui, Henan, Shandong and Sichuan (as shown of triangle in Figure 1).
Taking Henan as a typical case, the number of newly diagnosed and suspected in Henan has
decreased by 15 and 906 respectively in the next three days after government of Henan
Province issued the requirement of “strictly implement isolation measures and immediately stop
public gathering activities with obvious cross infections” on February 12. Henan Province also
strongly cracks down on pandemic-related crimes, focusing on crimes that disturb medical
order, violently hurt medical staff, and interfere in pandemic prevention work, as well as
manufacture and sale of counterfeit and shoddy medical items, and fraud of pandemic-related
supplies, and crimes that raise prices, hoard medical items, and make rumors. As of March 12,
Henan public security office punished a total of 6,757 criminal cases involving COVID-19
pandemic. Regarding resumption of production, enterprises in Henan Province have started to
resume work successively since February 10, with the prevention and control of the pandemic

on the one hand and the resumption of production on the other hand supported by a number of

16



321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

measures. Instead of causing a rebound in the pandemic, the number of pandemic cases
continued to decline, which can be confirmed by the number of confirmed cases fell by 17 three
days after resuming production. In addition, Henan Province's finances have cumulatively
allocated 3.841 billion yuan for pandemic prevention and control till February 13, which
effectively ensures the demand for pandemic prevention and control.

Situation 3, namely configuration 3, the core conditions are controlling population
mobility, patient admission and non-resumption of production. This shows that in the case of
strict control of population mobility, all patients are admitted to hospitals and no resumption
production, a high-intensity pandemic prevention and control effect can be achieved. However,
in order to ensure economic operation and basic people's livelihood needs, all parts of the
country have begun to resume production, so configuration 3 has no specific corresponding
case to analyze. But it is generally acknowledged that under the measures of controlling the
source of infection (controlling population movement and patient admission) and avoiding the
second outbreak of pandemic (not resuming production), a high-intensity pandemic prevention

and control effect will inevitably be achieved.
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Figure 1 Corresponding cases of configurations

Notes:Squares indicate corresponding cases of configuration 1, circles indicate
configuration 2, triangles indicate configuration 4.

Although we have studied the effects of emergency measures for emergent infectious
diseases, there are still some limitations of our study. First, we don’t cover all pandemic
prevention and control measures such as external assistance, vaccination, etc. Future research
can take other emergency measures in to consideration from different perspectives and discuss
key measures and combinations. Second, the implementation of specific policies will be
different more or less due to differences in systems and cultural customs among countries.
Therefore, the institutional and cultural differences among countries should be taken into
account in future research to extract commonalities and apply to the emergency management of

global infectious diseases better.
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5. Conclusions

We took COVID-19 pandemic in China as an example, from the perspective of
Epidemiology, five high-frequency emergency measures including controlling population
mobility, patient admission, appropriation of pandemic prevention funds, legal regulations and
resumption of production are selected. Using fuzzy set qualitative comparative analysis
(fsQCA), we studied the effects of emergency measures for emergent infectious diseases to look
for key measures and their effective combinations. Four main conclusions we concluded are as
follows.

(1) None of the five emergency measures can be used as a necessary condition for strong
pandemic prevention and control effects, or the ability to independently explain strong
pandemic prevention and control effects is weak. In other words, the emergency management of
infectious diseases cannot be completed by a certain department or a certain measure, but it
needs collaboration of various subjects including governments, professional institutions and
social organizations in order to obtain efficacious prevention and control effect.

(2) The government should increase the input of pandemic prevention funds to ensure that
pandemic prevention needs such as medical treatment, procurement of medical materials, and
vaccine research and development are met. Timely expansion and reconstruction of treatment
hospitals should be carried out to ensure that patients are tested and treated immediately. It also
should severely crack down on illegal acts that disturb the medical order and interfere with
pandemic prevention, such as manufacturing and selling counterfeit and shoddy medical
supplies, raising prices, and spreading rumors.

(3) Under the measures of strictly controlling population mobility and severely cracking
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392

down on criminal cases that violate laws and regulations, resumption of production can still
achieve a high-intensity pandemic prevention and control effect, and it will not bring a negative
impact on pandemic prevention and control. Measures to control population movement include
mandatory isolation of diagnosed, suspected patients and close contacts, banned gathering
activities such as dinners, parties, and exhibitions, and temporarily closing places other than the
public places necessary to guarantee the lives of the masses. You can also formulate relevant
laws or issue legally effective notices to ensure the smooth implementation of the above
measures. In addition, with proper protection measures, a reasonable and orderly resumption of
production will not have a negative impact on the prevention and control of infectious diseases,
instead it can increase the production to alleviate the shortage of medical supplies, protect the
residents normal life and maintain a stable social order.

(4) In the case of strict control of population mobility, all patients are admitted to hospitals
and no resumption production, a high-intensity pandemic prevention and control effect can be
achieved. However, due to the inability to resume production, the supply of medical items, the
guarantee of residents' normal life and the stability of social order will be affected.
Consequently, it is recommended to adopt a differentiated combination of prevention and
control measures unless the pandemic spreads rapidly or is already difficult to control.

These conclusions suggest that fSQCA model can be applied to comprehensive
effectiveness assessment of infectious diseases emergency measures. Moreover, efficacious
prevention and control effect of infectious diseases emergency management can be achieved
only when various subjects including governments, professional institutions and social

organizations and various measures carry out jointly. The results of our study not only help
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various countries prevent and control COVID-19 pandemic and its resurgence, but also have
important reference significance for the emergency management of other emergent infectious

diseases in the world.
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