
 

A Study on Social and Economic Factors of COVID-19 

Prevalence 

Junchen Fan1 

1 Shanghai Pinghe Bilingual School 
* wusuv123@sina.com  

ABSTRACT 

Since Novel Coronavirus Pneumonia (hereinafter referred to as “COVID-19”) was discovered in late December of 2019, 

it has rampaged worldwide, causing social and financial loss to countries all over the world. There are many factors that 

affect the spread of COVID-19. This paper will study the economic and social factors that affect the spread of COVID-

19 by investigating indicators that represent the economic and social situation of the nation. The dependent variable in 

this paper measures severity of epidemic while independent variables are the various indicators in each country. The 

only dynamic indicator is Stringency Index established by Oxford University (hereinafter referred to as “Oxford 

Stringency Index”). Oxford Stringency Index evaluates the stringency of government responses to COVID-19 epidemic 

situations, which may be associated with epidemic severity. This paper will first analysis the correlation between Oxford 

Stringency Index and epidemic severity so as to obtain a preliminary understanding of the Index, followed by regression 

analysis of other indicators. Regression analysis will uncover the factors that are significantly correlated with epidemic 

severity in different periods. Ordinary least squares method is adopted to calculate the regression coefficient of the 

significant indicators. Then, whether the regression coefficients of the significant factors at each time point are positive 

or negative are discussed to obtain the correlation between each significant factor and the dependent variable, namely 

whether they are positively or negatively correlated. Meanwhile, this paper also puts forward three policies that are 

conducive to suppressing epidemic situation. 
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1. INTRODUCTION 

1.1.Research Background 

Reports of Novel Coronavirus surfaced in Wuhan, 

China, in December 2019. However, due to an incorrect 

cognition that the virus was not deadly and could not be 

transmitted from human to human, little attention was 

paid to the Novel Coronavirus. People were not aware of 

the severity until the first death occurred in Wuhan, China, 

in mid-January 2020. Therefore, on January 23, 2020, 

Wuhan implemented a city lockdown policy. Then, in late 

January 2020, China implemented traffic controls across 

the country. With the implementation of all the measures 

taken to control the epidemic situation, China's epidemic 

situation has gradually become under control. Meanwhile, 

the COVID-19 outbreak was reported in Italy and Spain 

in early February, and in South Korea in late February. 

Europe and the United States have been among the 

hardest hit. Since March, China's epidemic situation has 

gradually become under control. Lockdown in Wuhan 

was lifted on April 8th, 2020. In the same month, 

employees have begun returning to workplace across 

China. 

 

Figure 1 Figure of severity of epidemic situation and 

government response in the US 
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Figure 2 Figure of severity of epidemic situation and 

government response in Brazil 

 However, epidemic situation in other countries has 

not been under effective control yet, since the spread of 

COVID-19 was faster than expected. To mitigate the 

spread of COVID-19, it is of necessity to figure out its 

affecting factors. This paper mainly studies the social and 

economic factors that influence the spread of COVID-19. 

1.1.1.COVID-19 in the most affected countries 

and government response index 

To illustrate the correlation between severity of 

epidemic and government response, four representative 

countries, including the US, Brazil, India, and China, are 

selected. Their figure of correlation between severity of 

epidemic and government response are listed as follows 

[1]. 

 

Figure 3 Figure of severity of epidemic situation and 

government response in India 

 

Figure 4 Figure of severity of epidemic situation and 

government response in China 

1.2.Research Significance 

This paper will shed light on the transmission of 

COVID-19 by revealing the economic and social factors 

that affects the spread of COVID-19. It is believed that 

by intervening these factors, the spread of COVID-19 can 

be prevented or mitigated. COVID-19 transmission risk 

factors [2] studied the social and economic factors that 

affect the number of million deaths in a single period 

while this paper will investigate social and economic 

factors that affect severity of epidemic over multiple 

periods. 

1.3.Research Problem 

This paper mainly studies the economic factors 

affecting the spread of COVID-19. A country's GDP and 

unemployment rate are indicators to measure the state of 

a country's economy. If a country has a high 

unemployment rate or a low GDP, it indicates that the 

country is in a poor economic situation. People in a poor 

economy may suffer from low quality of life and poor 

health, for example, drug abuse and malnutrition. These 

are advantageous conditions for outbreaks. In addition, 

exchange of international personnel, in this case, the 

number of migrants, is also a vital indicator relevant to 

the spread of COVID-19. The more people entering a 

country, the higher the chance that COVID-19 is spread 

to the country, the higher the chance that COVID-19 is 

spread to world via the country. Issues studied in this 

paper are listed as follows. 1) What are the factors that 

affect the spread of COVID-19? 2) How do these social 

and economic factors influence the severity of COVID-

19 pandemic situation? 3) What implications can the 

study of these social and economic factors have for future 

prevention and response to public health emergencies 

similar to COVID-19? 

2. RESEARCH METHOD 

2.1.Affecting Factors 

The development of the epidemic in different 

countries depends not only on the transmission 

characteristics of the virus itself, but also on economic 

development, social and other factors in the country [3]. 

2.1.1.Economic Factors 

The economic indicators reflect the comprehensive 

national strength. Countries with a strong economy will 

have more resources and means to response to epidemic. 

Unemployment rate is one of the factors affecting the 

spread of epidemic [4] because being unemployed will 

lead to lower quality of life [5], thus become more 

vulnerable to COVID-19. Countries with a strong 

economy can subsidy those who lost their jobs due to 

epidemic and quarantine policies, making it feasible for 
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the unemployed to stay at home without worrying about 

the cost of necessities, thus reduce the number of people 

vulnerable to epidemic. Additionally, they are capable of 

implementing major quarantine measures, including 

lockdown of cities, increasing government expenditure 

on health care, the later was proved to have played an 

important role in European countries' response to the 

spread of the H1N1 in 2009 [6]. These countries are also 

capable of developing vaccine, eliminating COVID-19 

thoroughly. Therefore, severity of epidemic will be 

significantly reduced. On the contrary, countries with a 

less developed economy will have less resources at 

disposal, becoming more vulnerable to epidemic. 

Therefore, economic factors that measure the level of 

economic development in each country are likely to 

influence the spread of the COVID-19 in the country. 

The economic factors affecting the spread of COVID-

19 are listed as follows: 

1) GDP per capita 

2) Total value of GDP 

3) Rural population proportion 

4) Employment rate of citizens elder than 15 

5) Crude Fertility Rate 

6) Number of passengers traveling by air 

7) Number of international arrivals 

8) Cover rate of health insurance 

9) Proportion of citizens having personal 

access to Internet 

10) Deaths due to lack of clear water and 

medical facilities (as per 100,000 population) 

2.1.2.Social Factors 

Indicators in social factors can measure the 

government response to epidemic and development of a 

country in a more comprehensive and detailed way. 

Social factors, which are often linked to economic factors, 

can analyze the quality of life in a country. For example, 

Gini coefficient suggests quality of life of citizens by 

measuring the distribution of wealth. Measured by 

Oxford Stringency Index, the stringency of government 

responses to COVID-19 epidemic reflects the importance 

the society attached to epidemic. Socio-medical factors 

reflect the health care capacity of a country, which is 

closely related to mortality rate due to COVID-19, 

namely the severity of pandemic. Socio-health factors 

reflect physical fitness of citizens, whose strength may 

affect the spread of COVID-19 among citizens. In 

addition, socio-health factors are related to economic 

factors. If a country has a strong economy, its citizens 

should have higher levels of physical fitness. Another 

relevant factor is that citizens who have received 

information on protecting themselves from epidemic via 

Internet will stop the spread of COVID-19 consciously 

through their personal decisions, including self-isolation 

and reducing going outdoors [7]. 

2.1.2.1.Social Factors 

1. Oxford Stringency Index (A country's response to 

the epidemic is measured by the amount of government 

subsidies for damage caused by the COVID-19, the 

amount of government investment in healthcare and 

major decisions made to suppress the epidemic, such as 

lockdowns of cities and school closures. The index ranges 

from 0 to 100, with 0 indicating no response and 100 

indicating the most positive response. In OLC approach, 

Oxford Stringency Index is broken down into two 

indicators: an index of the government response to 

epidemic combined with health care expenditure 

(hereinafter referred to as ‘containment health index’), 

and an index of the government's economic support.) 

2. Gini coefficient 

3. Number of immigrants (as proportion of total 

population) 

4. Total population 

5. Population density (person per square kilometers) 

1) Socio-medical Factors 

a) Number of physicians (as per 1,000 citizens) 

b) Number of nurses (as per 1,000 citizens) 

c) Deaths due to infectious diseases and prenatal 

undernutrition (as the portion of total deaths) 

d) Number of hospital beds (as per 1,000 citizens) 

e) Government expenditure on health care (as per 

capita annually) 

f) National life expectancy 

2) Socio-health Factors 

a) Population structure (as the proportion of citizens 

ages under 14 and above 65) 

b) Crude death rate (as per 1,000 citizens) 

c) Diabetes prevalence (population ages between 20-

79) 

2.2.Measurement of epidemic severity 

In this paper, deaths caused by COVID-19 per 

1,000,000 population is adopted to measure epidemic 

severity. The more deaths caused by COVID-19 per 

million people in a country, the more severe the epidemic 

is in the country. 
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2.2.1.Deaths per million population at different 

time points 

Severity of epidemic can be measured by collecting 

the number of deaths per million population in each 

country at different points in time. In this paper, seven 

points in time including 30, 60, 90, 120, 150, 180, and 

210 days after the outbreak are selected. Deaths per 

million population at these time points are collected and 

further analyzed against economic and social factors. 

Namely how and by what extent do economic and social 

factors affect severity of COVID-19. With 30-day 

intervals, visible changes in social and economic factors 

can be observed and documented. It can draw a 

generalized rule regarding how social and economic 

factors affect the spread of COVID-19. 

2.3.Data Source 

Data in this paper was extracted from various 

authority websites, including official website of World 

Bank (https://data.worldbank.org.cn/), official website of 

United Nations (http://data.un.org/), United Nations 

World Tourism Organization (https://www.unwto.org), 

and official website of Oxford 

(https://www.oxfordmartin.ox.ac.uk/global-development) 

2.4.Relationship between Oxford Stringency 

Index and severity of epidemic 

Since Oxford Stringency Index evaluates the 

stringency of government responses to COVID-19 

epidemic situations, which may directly influence the 

epidemic severity, it is decided to analyze the relationship 

between Oxford Stringency Index and severity of 

pandemic prior to analyzing other factors. 

2.4.1.Relationship between Oxford Stringency 

Index and severity of pandemic at 30 days after 

the outbreak 

As illustrated in Table 1, Oxford Stringency Index is 

positively correlated with severity of pandemic. The fit of 

goodness of the line R2 = 0.4224 is relatively low. Prob > 

F is 0.0000 (which is less than 0.05, indicating Oxford 

Stringency Index has a significant correlation with 

severity of epidemic.). P > |𝑡|  is 0.000, which also 

indicates that Oxford Stringency Index has a significant 

correlation with severity of epidemic. 

 

 

 

 

 

 

Table 1 Regression analysis of Oxford Stringency Index 

and severity of pandemic at 30 days after the outbreak 

 

 

2.4.2.Relationship between Oxford Stringency 

Index and severity of pandemic at 60 days after 

outbreak 

As illustrated in Table 2, Oxford Stringency Index is 

positively correlated with severity of pandemic. The fit of 

goodness of the line R2 = 0.3089 is relatively low. Prob > 

F is 0.0000 (which is less than 0.05, indicating Oxford 

Stringency Index has a significant correlation with 

severity of epidemic.). P > |𝑡|  is 0.000, which also 

indicates that Oxford Stringency Index has a significant 

correlation with severity of epidemic. 

Table 2 Regression analysis of Oxford Stringency Index 

and severity of pandemic at 60 days after the outbreak 

 

 

2.4.3.Relationship between Oxford Stringency 

Index and severity of pandemic at 90 days after 

outbreak 

As illustrated in Table 3, Oxford Stringency Index is 

positively correlated with severity of pandemic. The fit of 

goodness of the line R2 = 0.0809 is extremely low. Prob > 

F is 0.0003 (which is less than 0.05, indicating Oxford 

Stringency Index has a significant correlation with 

severity of epidemic.). P > |𝑡|  is 0.000, which also 

indicates that Oxford Stringency Index has a significant 

correlation with severity of epidemic. 

 

 

 

 

 

                                                                                                  

                           _cons    -.0018809   .0006604    -2.85   0.005    -.0031856   -.0005762

GovernmentResponseIndexForDispla     .0024457   .0002312    10.58   0.000      .001989    .0029025

                                                                                                  

ConfirmedDeathsper1000000populat        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                  

       Total     .01527118       154  .000099164   Root MSE        =    .00759

                                                   Adj R-squared   =    0.4186

    Residual    .008820417       153   .00005765   R-squared       =    0.4224

       Model    .006450763         1  .006450763   Prob > F        =    0.0000

                                                   F(1, 153)       =    111.90

      Source         SS           df       MS      Number of obs   =       155

                                                                                                  

                           _cons    -.0018809   .0006604    -2.85   0.005    -.0031856   -.0005762

GovernmentResponseIndexForDispla     .0024457   .0002312    10.58   0.000      .001989    .0029025

                                                                                                  

ConfirmedDeathsper1000000populat        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                  

       Total     .01527118       154  .000099164   Root MSE        =    .00759

                                                   Adj R-squared   =    0.4186

    Residual    .008820417       153   .00005765   R-squared       =    0.4224

       Model    .006450763         1  .006450763   Prob > F        =    0.0000

                                                   F(1, 153)       =    111.90

      Source         SS           df       MS      Number of obs   =       155

                                                                                                  

                           _cons     7.798498   62.93437     0.12   0.902     -116.534     132.131

GovernmentResponseIndexForDispla     1.515386   1.027761     1.47   0.142    -.5150482     3.54582

                                                                                                  

ConfirmedDeathsper1000000populat        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                  

       Total     5402356.8       154   35080.239   Root MSE        =    186.59

                                                   Adj R-squared   =    0.0076

    Residual    5326668.86       153  34814.8291   R-squared       =    0.0140

       Model    75687.9446         1  75687.9446   Prob > F        =    0.1424

                                                   F(1, 153)       =      2.17

      Source         SS           df       MS      Number of obs   =       155

                                                                                                  

                           _cons     7.798498   62.93437     0.12   0.902     -116.534     132.131

GovernmentResponseIndexForDispla     1.515386   1.027761     1.47   0.142    -.5150482     3.54582

                                                                                                  

ConfirmedDeathsper1000000populat        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                  

       Total     5402356.8       154   35080.239   Root MSE        =    186.59

                                                   Adj R-squared   =    0.0076

    Residual    5326668.86       153  34814.8291   R-squared       =    0.0140

       Model    75687.9446         1  75687.9446   Prob > F        =    0.1424

                                                   F(1, 153)       =      2.17

      Source         SS           df       MS      Number of obs   =       155
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Table 3 Regression analysis of Oxford Stringency 

Index and severity of pandemic at 90 days after the 

outbreak 

 

 

2.4.4.Relationship between Oxford Stringency 

Index and severity of epidemic at 120 days after 

outbreak 

As illustrated in Table 4, Oxford Stringency Index is 

positively correlated with severity of the epidemic. The 

fit of goodness of the line R2 = 0.0082 is extremely low. 

Prob > F is 0.2622 (which is greater than 0.05, indicating 

Oxford Stringency Index does not have a significant 

correlation with severity of epidemic.). P > |𝑡| is 0.262, 

which also indicates that there is no significant 

correlation between Oxford Stringency Index and 

severity of epidemic. 

Table 4 Regression analysis of Oxford Stringency Index 

and severity of pandemic at 120 days after the outbreak 

 

 

2.4.5.Relationship between Oxford Stringency 

Index and severity of epidemic at 150 days after 

outbreak 

As illustrated in Table 5, Oxford Stringency Index is 

positively correlated with severity of epidemic. The fit of 

goodness of the line R2 = 0.0010 is extremely low. Prob > 

F is 0.7007 (which is greater than 0.05, indicating Oxford 

Stringency Index does not have a significant correlation 

with severity of epidemic.). P >  |𝑡| is 0.701, which also 

indicates that there is no significant correlation between 

Oxford Stringency Index and severity of epidemic. 

 

 

 

Table 5 Regression analysis of Oxford Stringency Index 

and severity of pandemic at 150 days after the outbreak 

 

 

2.4.6.Relationship between Oxford Stringency 

Index and severity of epidemic at 180 days after 

outbreak 

As illustrated in Table 6, Oxford Stringency Index is 

positively correlated with severity of epidemic. The fit of 

goodness of the line R2 = 0.0024 is extremely low. Prob > 

F is 0.5467 (which is greater than 0.05, indicating Oxford 

Stringency Index does not have a significant correlation 

with severity of epidemic). P >  |𝑡| is 0.547, which also 

indicates that there is no significant correlation between 

Oxford Stringency Index and severity of epidemic. 

 

2.4.7.Relationship between Oxford Stringency 

Index and severity of epidemic at 210 days after 

outbreak 

As illustrated in Table 7, Oxford Stringency Index is 

positively correlated with severity of epidemic. The fit of 

goodness of the line R2 = 0.0140 is extremely low. Prob > 

F is 0.7007 (which is greater than 0.05, indicating Oxford 

Stringency Index does not have a significant correlation 

with severity of epidemic.). P >  |𝑡| is 0.701, which also 

indicates that there is no significant correlation between 

Oxford Stringency Index and severity of epidemic. 

                                                                                                  

                           _cons    -35.59483   13.34817    -2.67   0.008    -61.96534   -9.224315

GovernmentResponseIndexForDispla     1.365498   .3721682     3.67   0.000     .6302463     2.10075

                                                                                                  

ConfirmedDeathsper1000000populat        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                  

       Total    577187.053       154  3747.96788   Root MSE        =    58.884

                                                   Adj R-squared   =    0.0749

    Residual    530509.759       153  3467.38405   R-squared       =    0.0809

       Model    46677.2943         1  46677.2943   Prob > F        =    0.0003

                                                   F(1, 153)       =     13.46

      Source         SS           df       MS      Number of obs   =       155

                                                                                                  

                           _cons    -35.59483   13.34817    -2.67   0.008    -61.96534   -9.224315

GovernmentResponseIndexForDispla     1.365498   .3721682     3.67   0.000     .6302463     2.10075

                                                                                                  

ConfirmedDeathsper1000000populat        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                  

       Total    577187.053       154  3747.96788   Root MSE        =    58.884

                                                   Adj R-squared   =    0.0749

    Residual    530509.759       153  3467.38405   R-squared       =    0.0809

       Model    46677.2943         1  46677.2943   Prob > F        =    0.0003

                                                   F(1, 153)       =     13.46

      Source         SS           df       MS      Number of obs   =       155

                                                                                                  

                           _cons    -20.49334   58.58823    -0.35   0.727    -136.2397      95.253

GovernmentResponseIndexForDispla     .9242129   .8212742     1.13   0.262    -.6982884    2.546714

                                                                                                  

ConfirmedDeathsper1000000populat        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                  

       Total    3062894.08       154  19888.9226   Root MSE        =    140.91

                                                   Adj R-squared   =    0.0017

    Residual    3037750.43       153   19854.578   R-squared       =    0.0082

       Model    25143.6531         1  25143.6531   Prob > F        =    0.2622

                                                   F(1, 153)       =      1.27

      Source         SS           df       MS      Number of obs   =       155

                                                                                                  

                           _cons    -20.49334   58.58823    -0.35   0.727    -136.2397      95.253

GovernmentResponseIndexForDispla     .9242129   .8212742     1.13   0.262    -.6982884    2.546714

                                                                                                  

ConfirmedDeathsper1000000populat        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                  

       Total    3062894.08       154  19888.9226   Root MSE        =    140.91

                                                   Adj R-squared   =    0.0017

    Residual    3037750.43       153   19854.578   R-squared       =    0.0082

       Model    25143.6531         1  25143.6531   Prob > F        =    0.2622

                                                   F(1, 153)       =      1.27

      Source         SS           df       MS      Number of obs   =       155

                                                                                                  

                           _cons     34.06334   73.00241     0.47   0.641    -110.1595    178.2862

GovernmentResponseIndexForDispla     .3979944   1.033335     0.39   0.701    -1.643453    2.439442

                                                                                                  

   ConfirmedDeathsper1000000_150        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                  

       Total    4146222.23       154   26923.521   Root MSE        =    164.54

                                                   Adj R-squared   =   -0.0056

    Residual    4142206.07       153  27073.2423   R-squared       =    0.0010

       Model    4016.16481         1  4016.16481   Prob > F        =    0.7007

                                                   F(1, 153)       =      0.15

      Source         SS           df       MS      Number of obs   =       155

                                                                                                  

                           _cons     34.06334   73.00241     0.47   0.641    -110.1595    178.2862

GovernmentResponseIndexForDispla     .3979944   1.033335     0.39   0.701    -1.643453    2.439442

                                                                                                  

   ConfirmedDeathsper1000000_150        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                  

       Total    4146222.23       154   26923.521   Root MSE        =    164.54

                                                   Adj R-squared   =   -0.0056

    Residual    4142206.07       153  27073.2423   R-squared       =    0.0010

       Model    4016.16481         1  4016.16481   Prob > F        =    0.7007

                                                   F(1, 153)       =      0.15

      Source         SS           df       MS      Number of obs   =       155

                                                                                                  

                           _cons      38.3892   65.62108     0.59   0.559    -91.25117    168.0296

GovernmentResponseIndexForDispla     .6086299   1.007562     0.60   0.547    -1.381901     2.59916

                                                                                                  

ConfirmedDeathsper1000000populat        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                  

       Total    4657785.54       154  30245.3607   Root MSE        =    174.27

                                                   Adj R-squared   =   -0.0041

    Residual    4646703.59       153  30370.6117   R-squared       =    0.0024

       Model    11081.9513         1  11081.9513   Prob > F        =    0.5467

                                                   F(1, 153)       =      0.36

      Source         SS           df       MS      Number of obs   =       155

Table 6 Regression analysis of Oxford Stringency 

Index and severity of pandemic at 180 days after the 

outbreak 

                                                                                                  

                           _cons      38.3892   65.62108     0.59   0.559    -91.25117    168.0296

GovernmentResponseIndexForDispla     .6086299   1.007562     0.60   0.547    -1.381901     2.59916

                                                                                                  

ConfirmedDeathsper1000000populat        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                  

       Total    4657785.54       154  30245.3607   Root MSE        =    174.27

                                                   Adj R-squared   =   -0.0041

    Residual    4646703.59       153  30370.6117   R-squared       =    0.0024

       Model    11081.9513         1  11081.9513   Prob > F        =    0.5467

                                                   F(1, 153)       =      0.36

      Source         SS           df       MS      Number of obs   =       155
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2.4.8.Reasons for the change in the relationship 

between Oxford Stringency Index and epidemic 

severity 

In the initial stage of epidemic, countries have not yet 

been infected with COVID-19 paid little attention while 

those countries where confirmed cases are reported 

attached importance to epidemic. Therefore, Oxford 

Stringency Index is positively correlated with severity of 

epidemic in the initial stage of epidemic, which is 

different from common sense. Similarly, in the mid-late 

stage of epidemic, countries with massive death tightened 

anti-epidemic policies, scoring high in Oxford Stringency 

Index. Thus, Oxford Stringency Index is positively 

correlated with severity of epidemic in the mid-late stage 

of epidemic. In addition, the correlation between Oxford 

Stringency Index and epidemic severity is not significant, 

indicating that there are other factors that affect severity 

of epidemic. 

2.5.Model Setup 

2.5.1.Modeling Profile 

Mathematical modeling is adopted in this paper to 

establish a model of severity of epidemic and various 

factors. Correlation analysis in the regression analysis is 

used to identify which indicators were strongly 

associated with severity of epidemic. These indicators are 

selected and used to further establish a model predicting 

the relationship between selected indicators and severity 

of epidemic by adopting the regression equation in the 

regression analysis. Mathematical models including 

linear regression and Ordinary least squares are adopted. 

2.5.2.Correlation Analysis of association between 

indicators of factors and severity of epidemic 

2.5.2.1.Inspection Methods 

The correlation between the indicators and severity of 

epidemic varies. Some indicators may have a strong 

correlation with epidemic severity, while others may have 

a weak correlation with epidemic severity. In this paper, 

regression analysis is used analyze the correlation 

between the indicators and severity of epidemic. 

According to the established estimation equation, the 

independent variable X (selected indicators) is used to 

estimate and predict the value of the dependent variable 

Y (severity of epidemic). There are three inspection 

methods, F-test, coefficient of determination R2, T test.  

Through the SWREG instruction of the data 

processing software Stata, the regression equation 

between the indicators and severity of epidemic is 

established by using the stepwise regression method 

(forward method), and the values of F-test, R2 test and T 

test of the indicators that are significantly correlated with 

severity of epidemic are calculated to judge the 

correlation. The SWREG directive (stepwise regression) 

automatically removes indicators that are not 

significantly correlated with severity of epidemic. 

1) Stepwise Regression 

The idea of stepwise regression is to introduce 

variables one after another into the model until no 

variables can be introduced. Variables increase from few 

to many in the process, which is listed as follows [8]. 

(a) Establish simple regression models for dependent 

variable Y and n regressors X1, X2,…, Xn respectively. 

 𝑌 = 𝛽0 + 𝛽𝑖𝑋𝑖 + 𝜖, 𝑖 = 1,… , 𝑝 (1) 

Then calculate variable Xi, the corresponding 

regression coefficient F-test value is denoted as F1,…, Fp. 

Denote the maximum value as Fi1, namely Fi1
(1) = max 

{ F1
(1), …, Fp

(1)}. For given significance level ɑ, note the 

corresponding critical value as F(1), if Fi1
(1)≥F(1), Xi1 will 

be introduced to model and I1 will be included into the 

aggregation of selected indicators. 

(b) Build a bivariate regression model of the 

dependent variable Y with the subset of independent 

variables {Xi1,X1},...,{Xi1, Xi1-1},{Xi1, Xi1+1},...,{Xi1,Xp} 

(i.e. the regressors of this regression model are binary), 

with a total of p-1. The value of the statistic for the F-test 

of the regression coefficient of the variable, denoted as 

Fk
(2) (k ∉ I1), is calculated and the largest of these is 

chosen and denoted as Fi2
(2), corresponding to the 

independent variable foot marked i2, i.e. Fi2
(2) = max 

{F1
(2),..., Fi1-1,Fi1+1,...,Fp

(2)}. For a given level of 

significance ɑ, note the corresponding critical value of 

F(2), if Fi2
(1) ≥F(2), then the variable Xi2 is introduced into 

the regression model. Otherwise, the variable 

introduction process is terminated. 

(c) Consider the regression of the dependent variable 

on the subset of variables {Xi1,Xi2,Xk} repeating step (b). 

This method is repeated, each time selecting one of 

the independent variables not introduced into the 

regression model, until it is tested that no variables are 

introduced. Oppositely, by the backward method, all the 

independent variables are selected into the regression 

model beforehand, and any independent variables that 

contribute less to the sum of squares of the residuals are 

                                                                                                  

                           _cons     7.798498   62.93437     0.12   0.902     -116.534     132.131

GovernmentResponseIndexForDispla     1.515386   1.027761     1.47   0.142    -.5150482     3.54582

                                                                                                  

ConfirmedDeathsper1000000populat        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                  

       Total     5402356.8       154   35080.239   Root MSE        =    186.59

                                                   Adj R-squared   =    0.0076

    Residual    5326668.86       153  34814.8291   R-squared       =    0.0140

       Model    75687.9446         1  75687.9446   Prob > F        =    0.1424

                                                   F(1, 153)       =      2.17

      Source         SS           df       MS      Number of obs   =       155

Table 7 Regression analysis of Oxford Stringency 

Index and severity of pandemic at 210 days after the 

outbreak 

                                                                                                  

                           _cons     7.798498   62.93437     0.12   0.902     -116.534     132.131

GovernmentResponseIndexForDispla     1.515386   1.027761     1.47   0.142    -.5150482     3.54582

                                                                                                  

ConfirmedDeathsper1000000populat        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                  

       Total     5402356.8       154   35080.239   Root MSE        =    186.59

                                                   Adj R-squared   =    0.0076

    Residual    5326668.86       153  34814.8291   R-squared       =    0.0140

       Model    75687.9446         1  75687.9446   Prob > F        =    0.1424

                                                   F(1, 153)       =      2.17

      Source         SS           df       MS      Number of obs   =       155
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removed one after another. 

2) Coefficient of Determination R2 

Coefficient of determination measures the goodness 

of fit of the estimated regression equation, which is to 

examine how closely the sample data is clustered around 

the sample regression line. In other word, how well the 

regression equation represents the sample data is thus 

determined. Apparently, the closer each sample 

observation (scatter) is to the sample regression line, the 

greater the value of SSR/SST is and the better the line fits.  

 
𝑅2 =

𝑆𝑆𝑅

𝑆𝑆𝑇
= 1 −

𝑆𝑆𝐸

𝑆𝑆𝑇
= 1 −

∑(𝑦 − 2̂)2

∑(𝑦 − �̅�)2
 

(3) 

Usually, the observations fall partially on the 

regression line, which shows 0 < R2 < 1. The closer R2 is 

to 1, the better the line fits. Oppositely, the closer R2 is to 

0, the worse the line fits. If all the observations fall on the 

regression line, R2 = 1, the model has full explanatory 

power, the fit is complete and the model has full 

explanatory power; if the regression line does not explain 

any of the variance, the total variance in y is all 

attributable to the sum of squared residuals, i.e., SST = 

SSE, and R2 = 0, indicating that the independent variable 

x (selected indicators) lacks explanatory power for 

changes in the dependent variable y (severity of 

epidemic). 

2.5.2.2.Ordinary Least Squares (OLS)  

1) Definition of OLS 

OLS approach refers to finding a line (or hyperplane) 

that minimizes the sum of squares of the difference 

between the predicted and actual values (residuals). 

2) Application of OLS 

In this paper, the data processing software Stata will 

be used as an OLS calculation tool to calculate the 

regression coefficients representing the relationship 

between each indicator and severity of epidemic. 

3) Preparation before establishing a model with 

OLS 

The results of OLS may be inaccurate due to the 

potential for strong correlation between indicators, as 

OLS requires that there is no collinearity across 

indicators. Therefore, in this paper, correlations between 

indicators were excluded prior to regression analysis. The 

"corr" command in the data processing software Stata is 

used to calculate the correlation values (r-values) 

between the indicators, which were then judged 

according to the criteria ( |𝑟| ≥ 0.8 represents high 

correlation, 0.5 ≤ |𝑟|  < 0.8 represents medium 

correlation, 0.3 ≤ |𝑟|  < 0.5 represents low correlation, 

|𝑟|  < 0.3 represents very weak correlation or no 

correlation). The indicators with high correlation are then 

excluded. In addition, it is not taken into consideration 

whether the two indicators, broken down into from 

Oxford Stringency Index, have a strong correlation with 

other indicators. This is because Oxford Stringency Index 

changes over time and it is difficult to determine whether 

to exclude the indicators. Moreover, Oxford Stringency 

Index measures the stringency of government responses 

to epidemic situations and is an important indicator in this 

paper. Therefore, it is not considered whether Oxford 

Stringency Index has a strong correlation with other 

indicators. 

1) Correlation analysis between indicators 

As illustrated in Figure 2-5-2-2-1, indicators with 

strong correlation are listed as follows: 

(1) The proportion of citizens having personal 

access to Internet, and deaths due to infectious diseases 

and prenatal undernutrition are strongly correlated with 

the proportion of citizens ages under 14. 

(2) The proportion of citizens ages under 14, 

deaths due to lack of clear water and medical facilities, 

deaths due to infectious diseases and prenatal 

undernutrition, and national life expectancy are strongly 

correlated with the crude fertility rate. 

(3) The proportion of citizens ages under 14, 

national life expectancy, crude fertility rate, the 

proportion of citizens having personal access to Internet, 

deaths due to lack of clear water and medical facilities, 

deaths due to infectious diseases, and prenatal 

undernutrition are strongly correlated with cover rate of 

health insurance. 

(4) The proportion of citizens ages under 14, 

deaths due to lack of clear water and medical facilities, 

deaths due to infectious diseases, and prenatal 

undernutrition are strongly correlated with national life 

expectancy. 

(5) Deaths due to lack of clear water and medical 

facilities is strongly correlated with deaths due to 

infectious diseases and prenatal undernutrition. 

(6) The proportion of citizens ages under 14 is 

strongly correlated with the proportion of citizens ages 

above 65. 

(7) Government expenditure on health care is 

strongly correlated with GDP per capita. 

2) Correlation between indicators with high 

correlation 
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Figure 5 Correlation analysis between crude fertility 

rate and the proportion of population ages under 14  

As illustrated in Figure 5, the value of crude fertility 

rate and the proportion of citizens ages under 14 in each 

country can be fitted to a straight line. Therefore, there is 

a strong correlation between the value of crude fertility 

rate and the proportion of citizens ages under 14 in each 

country. 

 

Figure 6 Correlation analysis between the cover rate of 

health insurance and life expectancy  

As illustrated in Figure 6, national life expectancy and 

the cover rate of health insurance in each country can be 

fitted to a straight line. Therefore, there is a strong 

correlation between national life expectancy and the 

cover rate of health insurance in each country. 

 

Figure 7 Correlation analysis between life expectancy 

and proportion of citizens having individual access to 

Internet 

As illustrated in Figure 7, national life expectancy and 

the proportion of citizens having personal access to 

Internet in each country can be fitted to a straight line. 

Therefore, there is a strong correlation between national 

life expectancy and the proportion of citizens having 

personal access to Internet in each country. 

3) Indicators need to be excluded 

The proportion of citizens ages under 14, government 

expenditure on health care, crude fertility rate, national 

life expectancy, deaths due to lack of clear water and 

medical facilities, and the cover rate of health insurance 

in each country are strongly correlated with various other 

indicators. Therefore, these indicators will be removed to 

ensure an accurate result of OLS. 

3. EXPERIMENT RESULTS 

3.1.Correlation between each indicator and 

severity of epidemic and the regression 

coefficients of each indicator 

3.1.1.Correlations between indicators and 

severity of epidemic at 30 days after outbreak and 

regression coefficients of indicators significantly 

correlated with severity of epidemic 

(1) Value of R2 

The correlation between the indicators and severity of 

epidemic is shown in Table 8. The value of R2 is 0.6668, 

meaning that the independent variable X (selected 

indicators) explains about 66.68% of the value of the 

dependent variable Y (severity of epidemic). 

(2) Result of F-test 

The value of Prob > F is 0.0000, which is less than 

0.05, indicating there is a significant correlation between 

selected indicators and severity of epidemic. 

(3) T-test 

According to t-test, the significant indicators are total 

population, containment health index, and population 

density of each country. Their value of P > |𝑡| is 0.000, 

which is less than 0.05. 

(4) Regression coefficient 

The regression coefficient of total population, 

population density of each country, and containment 

health index are respectively 2.38e-11, -4.50e-6, and 

0.0020015. 
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3.1.2.Correlations between indicators and 

severity of epidemic at 60 days after outbreak and 

regression coefficients of indicators significantly 

correlated with severity of epidemic 

(1) Value of R2 

The correlation between the indicators and severity of 

epidemic is shown in Table 9. The value of R2 is 0.5044, 

meaning that the independent variable X (selected 

indicators) explains about 50.44% of the value of the 

dependent variable Y (severity of epidemic). 

(2) Result of F-test 

The value of Prob > F is 0.0000, which is less than 

0.05, indicating there is a significant correlation between 

selected indicators and severity of epidemic. 

(3) T-test 

According to t-test, the significant indicators are total 

population, and containment health index. Their value of 

P >  |𝑡| is 0.000, which is less than 0.05. 

(4) Regression coefficient 

The regression coefficient of total population of each 

country and containment health index are respectively 

5.79e-10 and 0.0046872. 

 

3.1.3.Correlations between indicators and 

severity of epidemic at 90 days after outbreak and 

regression coefficients of indicators significantly 

correlated with severity of epidemic 

(1) Value of R2 

The correlation between the indicators and severity of 

epidemic is shown in Table 10. The value of R2 is 0.2965, 

meaning that the independent variable X (selected 

indicators) explains about 29.65% of the value of the 

dependent variable Y (severity of epidemic). 

(2) Result of F-test 

The value of Prob > F is 0.0000, which is less than 

0.05, indicating there is a significant correlation between 

selected indicators and severity of epidemic. 

(3) T-test 

According to t-test, the significant indicators are the 

proportion of citizens ages above 65, number of 

physicians (as per 1,000 citizens), GDP per capita, the 

proportion of citizens having personal access to Internet, 

containment health index, and index of the government's 

economic support of each country. Their value of P >  

|𝑡|  are respectively 0.023, 0.000, 0.015, 0.000, 0.017, 

and 0.000 which are all less than 0.05. 

(4) Regression coefficient 

The regression coefficient of the proportion of 

citizens ages above 65, number of physicians (as per 

1,000 citizens), GDP per capita, the proportion of citizens 

having personal access to Internet, containment health 

index, and index of the government's economic support 

of each country are respectively -2.613378, 19.69898, 

0.000766, -1.1119718, 0.8158994, and 1.402467. 

 

3.1.4.Correlations between indicators and 

severity of epidemic at 120 days after outbreak 

and regression coefficients of indicators 

significantly correlated with severity of epidemic 

Table 8 Correlation analysis of selected indicators and 

severity of pandemic at 30 days after the outbreak 

                                                                                                  

                           _cons     -.001938   .0005147    -3.77   0.000    -.0029549   -.0009211

ContainmentHealthIndexForDisplay     .0020015   .0002086     9.60   0.000     .0015894    .0024136

     Populationdensitypeoplepers    -4.50e-06   8.47e-07    -5.31   0.000    -6.18e-06   -2.83e-06

                 Populationtotal     2.38e-11   3.59e-12     6.63   0.000     1.67e-11    3.09e-11

                                                                                                  

ConfirmedDeathsper1000000populat        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                  

       Total    .015270536       153  .000099807   Root MSE        =    .00582

                                                   Adj R-squared   =    0.6601

    Residual    .005088192       150  .000033921   R-squared       =    0.6668

       Model    .010182344         3  .003394115   Prob > F        =    0.0000

                                                   F(3, 150)       =    100.06

      Source         SS           df       MS      Number of obs   =       154

Table 9 Correlation analysis of selected indicators and 

severity of pandemic at 60 days after the outbreak 

                                                                                                  

                           _cons    -.0495537   .0128444    -3.86   0.000    -.0749317   -.0241757

ContainmentHealthIndexForDisplay     .0046872   .0010577     4.43   0.000     .0025973    .0067771

                 Populationtotal     5.79e-10   7.03e-11     8.24   0.000     4.40e-10    7.18e-10

                                                                                                  

ConfirmedDeathsper1000000populat        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                  

       Total    4.53431588       153  .029636051   Root MSE        =    .12199

                                                   Adj R-squared   =    0.4979

    Residual    2.24704951       151  .014881123   R-squared       =    0.5044

       Model    2.28726637         2  1.14363318   Prob > F        =    0.0000

                                                   F(2, 151)       =     76.85

      Source         SS           df       MS      Number of obs   =       154

Table 10 Correlation analysis of selected indicators 

and severity of pandemic at 90 days after the 

outbreak

                                                                                                  

                           _cons    -8.694705   12.92727    -0.67   0.502    -34.24201    16.85261

        Populationages65andabove    -2.613378   1.134515    -2.30   0.023    -4.855444   -.3713125

ContainmentHealthIndexForDisplay     .8158994   .3393821     2.40   0.017     .1452011    1.486598

     IndividualsusingtheInternet    -1.119718   .2941811    -3.81   0.000    -1.701088   -.5383472

                 GDPpercapitaPPP      .000766   .0003118     2.46   0.015     .0001499    .0013821

         Physiciansper1000people     19.69898   4.410366     4.47   0.000     10.98307    28.41489

EconomicSupportIndexForDisplay_9     1.404267   .3479468     4.04   0.000     .7166425    2.091891

                                                                                                  

ConfirmedDeathsper1000000populat        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                  

       Total    577171.519       153  3772.36287   Root MSE        =    52.558

                                                   Adj R-squared   =    0.2677

    Residual    406065.713       147  2762.35179   R-squared       =    0.2965

       Model    171105.806         6  28517.6343   Prob > F        =    0.0000

                                                   F(6, 147)       =     10.32

      Source         SS           df       MS      Number of obs   =       154

                                                                                                  

                           _cons     -.001938   .0005147    -3.77   0.000    -.0029549   -.0009211

ContainmentHealthIndexForDisplay     .0020015   .0002086     9.60   0.000     .0015894    .0024136

     Populationdensitypeoplepers    -4.50e-06   8.47e-07    -5.31   0.000    -6.18e-06   -2.83e-06

                 Populationtotal     2.38e-11   3.59e-12     6.63   0.000     1.67e-11    3.09e-11

                                                                                                  

ConfirmedDeathsper1000000populat        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                  

       Total    .015270536       153  .000099807   Root MSE        =    .00582

                                                   Adj R-squared   =    0.6601

    Residual    .005088192       150  .000033921   R-squared       =    0.6668

       Model    .010182344         3  .003394115   Prob > F        =    0.0000

                                                   F(3, 150)       =    100.06

      Source         SS           df       MS      Number of obs   =       154

                                                                                                  

                           _cons    -.0495537   .0128444    -3.86   0.000    -.0749317   -.0241757

ContainmentHealthIndexForDisplay     .0046872   .0010577     4.43   0.000     .0025973    .0067771

                 Populationtotal     5.79e-10   7.03e-11     8.24   0.000     4.40e-10    7.18e-10

                                                                                                  

ConfirmedDeathsper1000000populat        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                  

       Total    4.53431588       153  .029636051   Root MSE        =    .12199

                                                   Adj R-squared   =    0.4979

    Residual    2.24704951       151  .014881123   R-squared       =    0.5044

       Model    2.28726637         2  1.14363318   Prob > F        =    0.0000

                                                   F(2, 151)       =     76.85

      Source         SS           df       MS      Number of obs   =       154

Advances in Economics, Business and Management Research, volume 182

169



 

(1) Value of R2 

The correlation between the indicators and severity of 

epidemic is shown in Table 11. The value of R2 is 0.2345, 

meaning that the independent variable X (selected 

indicators) explains about 23.45% of the value of the 

dependent variable Y (severity of epidemic). 

(2) Result of F-test 

The value of Prob > F is 0.0000, which is less than 

0.05, indicating there is a significant correlation between 

selected indicators and severity of epidemic. 

(3) T-test 

According to t-test, the significant indicators are GDP 

per capita, number of physicians (as per 1,000 citizens), 

and deaths due to infectious diseases and prenatal 

undernutrition of each country. Their value of P > |𝑡| are 

respectively 0.004, 0.000, and 0.014, which are all less 

than 0.05. 

(4) Regression coefficient 

The regression coefficient of GDP per capita, number 

of physicians (as per 1,000 citizens), and deaths due to 

infectious diseases and prenatal undernutrition of each 

country are respectively 0.0017123, 40.29059, and 

1.670834. 

 

4. CONCLUSION 

4.1.Reasons for the significant correlation 

between some indicators and severity of 

epidemic 

The correlation between the explanatory and 

predicted variables can be judged by the significance of 

the coefficients of the linear regression model. In the 

initial stage of epidemic when death cases were only 

reported in few countries, indicators of these countries 

were yet very significant. In addition, 150, 180, and 210 

days after outbreak, indicators evaluating a country’s 

medical level, economic strength, and population 

movement had become significant. This is because a 

country’s medical level, economic strength, and 

population movement have a significant impact on 

severity of epidemic. 

4.2.Discussion on whether the regression 

coefficient of total population of the countries is 

reasonable regarding its positive or negative 

value 

4.2.1.Discussion on whether the regression 

coefficient of total population of the countries is 

reasonable regarding its positive or negative 

value at 30 days after outbreak 

The regression coefficient of the total population of 

each country at 30 days after outbreak is positive, namely 

severity of epidemic increases with the size of the 

population, which is in line with common sense. Usually, 

the greater population a country has, the greater group of 

citizens who are vulnerable to COVID-19, the more 

severe the epidemic will become. However, it can be a 

coincidence since the epidemic outbroke in China. If the 

epidemic outbroke in a country with a small population, 

the regression coefficient of the total population of each 

country at 30 days after outbreak is likely to be negative. 

The positive or negative value of the regression 

coefficient of total population of the countries cannot 

determine or support a positive or negative correlation 

between total population and severity of epidemic of each 

country. Therefore, the regression coefficient of the total 

population of each country at 30 days after outbreak is 

unreasonable. 

4.2.2.Discussion on whether the regression 

coefficient of total population of the countries is 

reasonable regarding its positive or negative 

value at 60 days after outbreak 

The regression coefficient of the total population of 

each country at 60 days after outbreak remains positive, 

namely severity of epidemic increases with the size of the 

population. This is because only few countries, including 

China, France, Italy and Philippine, have reported death 

cases. It is obvious in the figure that the large population 

of China has greatly impacted the value of the regression 

coefficient. Too few countries reporting death cases leads 

to the fact that the regression coefficient of the total 

population of each country at 60 days after outbreak is 

unreasonable. 

 

 

 

 

 

                                                                                            

                     _cons    -100.4902   31.50548    -3.19   0.002     -162.742   -38.23832

Causeofdeathbycommunicable     1.670834   .6706264     2.49   0.014     .3457397    2.995928

   Physiciansper1000people     40.29059    8.99382     4.48   0.000     22.51965    58.06152

           GDPpercapitaPPP     .0017123   .0005826     2.94   0.004     .0005611    .0028634

                                                                                            

ConfirmedDeathsper100000~t        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                            

       Total    3061701.08       153  20011.1181   Root MSE        =       125

                                                   Adj R-squared   =    0.2192

    Residual    2343582.51       150  15623.8834   R-squared       =    0.2345

       Model    718118.567         3  239372.856   Prob > F        =    0.0000

                                                   F(3, 150)       =     15.32

      Source         SS           df       MS      Number of obs   =       154

Table 11 Correlation analysis of selected indicators and 

severity of pandemic at 120 days after the outbreak 

                                                                                            

                     _cons    -100.4902   31.50548    -3.19   0.002     -162.742   -38.23832

Causeofdeathbycommunicable     1.670834   .6706264     2.49   0.014     .3457397    2.995928

   Physiciansper1000people     40.29059    8.99382     4.48   0.000     22.51965    58.06152

           GDPpercapitaPPP     .0017123   .0005826     2.94   0.004     .0005611    .0028634

                                                                                            

ConfirmedDeathsper100000~t        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                            

       Total    3061701.08       153  20011.1181   Root MSE        =       125

                                                   Adj R-squared   =    0.2192

    Residual    2343582.51       150  15623.8834   R-squared       =    0.2345

       Model    718118.567         3  239372.856   Prob > F        =    0.0000

                                                   F(3, 150)       =     15.32

      Source         SS           df       MS      Number of obs   =       154
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4.3.Discussion on whether the regression 

coefficient of index of government’s economic 

support of the countries is reasonable regarding 

its positive or negative value 

4.3.1.Discussion on whether the regression 

coefficient of index of government’s economic 

support of the countries is reasonable regarding 

its positive or negative value at 90 days after 

outbreak 

Countries with reported death cases have attached 

their attentions to COVID-19 at 90 days after outbreak. 

Therefore, those countries score high in regards of index 

of government’s economic support. The regression 

coefficient of index of government’s economic support of 

each country at 90 days after outbreak is positive, namely 

severity of epidemic increases with government’s 

economic support, which is different from common sense. 

Usually, the higher the index of government’s economic 

support is, the more subsidies government will offer to 

citizens affected by epidemic. Government aims at 

encouraging citizens stay at home, thus suppressing the 

spread of COVID-19. The effect of government 

economic support to individuals in suppressing the 

epidemic is likely to be insignificant. Therefore, 

regression coefficient of index of government’s 

economic support of each country at 90 days after 

outbreak is reasonable 

4.4.Discussion on whether the regression 

coefficient of the number of physicians (as per 

1,000 citizens) is reasonable regarding its 

positive or negative value 

4.4.1.Discussion on whether the regression 

coefficient of the number of physicians (as per 

1,000 citizens) is reasonable regarding its positive 

or negative value at 90 and 120 days after 

outbreak 

The regression coefficient of the number of 

physicians (as per 1,000 citizens) of each country at 90 

and 120 days after outbreak is positive, namely severity 

of epidemic increases with the number of physicians, 

which is different from common sense. Usually, the more 

physician per 1,000 citizens a country has, the higher 

medical level that country has, the more difficult it is for 

COVID-19 to spread in the country, the less death cases 

the country should have. A possible reason for the 

positive correlation is that the impact of physician on 

epidemic may take time to take effect. Therefore, 

regression coefficient of the number of physicians (as per 

1,000 citizens) of each country at 90 and 120 days after 

outbreak is reasonable. 

4.5.Discussion on whether the regression 

coefficient of GDP per capita is reasonable 

regarding its positive or negative value 

4.5.1.Discussion on whether the regression 

coefficient of GDP per capita is reasonable 

regarding its positive or negative value at 90 and 

120 days after outbreak 

The regression coefficient of GDP per capita of each 

country at 90 and 120 days after outbreak is positive, 

namely severity of epidemic increases with GDP per 

capita, which is different from common sense. Usually, 

the higher GDP per capita is in a country, the stronger a 

country is by means of economic, the higher medical 

level that country has [9], the more policies suppressing 

epidemic can be adopted, the less death cases the country 

should have. However, GDP per capita is also correlated 

to population movement. In the initial stage of epidemic, 

countries having high GDP per capita like France, Italy, 

Spain, and the US reported more death cases compared 

with less developed countries. This is because these 

countries are characterized of significant population 

movement, making it relatively easy for COVID-19 to 

spread in these countries. Therefore, regression 

coefficient of GDP per capita of each country at 90 and 

120 days after outbreak is reasonable. 

4.5.2.Discussion on whether the regression 

coefficient of GDP per capita is reasonable 

regarding its positive or negative value at 150 and 

180 days after outbreak 

The regression coefficient of GDP per capita of each 

country at 150 and 180 days after outbreak remains 

positive, which suggests high GDP per capita cannot 

suppress epidemic. According to calculation, GDP per 

capita is not necessarily correlated to number of 

physicians and containment health index. In addition, 

impact of physicians and containment health index on 

suppressing epidemic is insignificant, which aligns with 

the fact that developed countries, including France, Italy, 

Spain, Belgium, and the US, experienced relatively 

severe epidemic. Therefore, regression coefficient of 

GDP per capita of each country at 150 and 180 days after 

outbreak is reasonable. 

4.6.Discussion on whether the regression 

coefficient of population density is reasonable 

regarding its positive or negative value at 30 

days after outbreak 

The regression coefficient of population density of 

each country at 90 and 120 days after outbreak is negative, 

namely severity of epidemic increases when population 

density decreases. This is because China was the only 

country with confirmed cases, whose population density 
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is not high compared with other countries in the world. 

Therefore, regression coefficient of population density of 

each country at 30 days after outbreak is unreasonable. 

4.7.Discussion on whether the regression 

coefficient of population density is reasonable 

regarding its positive or negative value 

4.7.1.Discussion on whether the regression 

coefficient of containment health index is 

reasonable regarding its positive or negative 

value at 30 days after outbreak 

Due to the importance attached to epidemic, China 

scored high in regards of containment health index. 

Additionally, China was the only country reported death 

cases in the first 30 days after outbreak. Thus, the 

regression coefficient of containment health index of 

each country at 30 days after outbreak is positive, namely 

severity of epidemic increases with containment health 

index, which is different from common sense. Usually, 

the higher containment health index is, the stronger 

government response to epidemic is, making it more 

difficult for COVID-19 to spread in the country, thus 

reducing the death cases. If China had not attached 

importance to epidemic after death cases were reported, 

namely China scored low in containment health index, 

the regression coefficient of containment health index 

would have remained positive. It can be concluded that 

the regression coefficient of containment health index 

cannot determine whether containment health index and 

severity of epidemic is positively or negatively correlated. 

Therefore, regression coefficient of containment health 

index of each country at 30 days after outbreak is 

unreasonable. 

4.7.2.Discussion on whether the regression 

coefficient of containment health index is 

reasonable regarding its positive or negative 

value at 60 days after outbreak 

The regression coefficient of containment health 

index of each country at 60 days after outbreak remains 

positive. This is because only few countries, including 

China, France, Italy, and Philippine, have reported death 

cases. It is obvious that containment health index of 

China and two other countries have a significant impact 

on the value of coefficient of regression. Given that only 

few countries have reported death cases, the value may 

not make sense. In addition, COVID-19 is highly 

infectious and its spread cannot be suppressed instantly. 

For example, measures including lockdowns of cities and 

school closures may take time to take effect. China, with 

a high containment health index, reported less death cases 

than many other countries in the mid-late stage. Therefore, 

regression coefficient of containment health index of 

each country at 60 days after outbreak is reasonable. 

4.7.3.Discussion on whether the regression 

coefficient of containment health index is 

reasonable regarding its positive or negative 

value at 90 days after outbreak  

The regression coefficient of containment health 

index of each country at 90 days after outbreak remains 

positive. A period of 90-days is sufficient for measures 

like lockdowns of cities and school closures to take effect. 

However, countries with high containment health index 

reported increasing death cases. This is because effect of 

government response to epidemic and increased 

expenditure in the mid stage were too insignificant to 

suppress the spread of epidemic. Therefore, regression 

coefficient of containment health index of each country 

at 90 days after outbreak is reasonable. 

4.8.Discussion on whether the regression 

coefficient of proportion of citizens having 

personal access to Internet is reasonable 

regarding its positive or negative value at 90 

days after outbreak 

The regression coefficient of proportion of citizens 

having personal access to Internet of each country at 90 

days after outbreak is negative, namely severity of 

outbreak decreases with the rises in proportion of citizens 

having personal access to Internet. Proportion of citizens 

having personal access to Internet evaluates a country’s 

Internet cover rate. The higher Internet cover rate of a 

country, the greater chance its citizen will have to access 

mass information. During epidemic, countries provided 

their citizens with knowledge related to COVID-19, 

raising citizens’ awareness of its prevention [10]. 

Therefore, regression coefficient of proportion of citizens 

having personal access to Internet of each country at 90 

days after outbreak is reasonable. 

4.9.Discussion on whether the regression 

coefficient of proportion of citizens ages above 

65 is reasonable regarding its positive or 

negative value at 90 days after outbreak 

The regression coefficient of proportion of citizens 

ages above 65 of each country at 90 days after outbreak 

is negative, namely severity of outbreak decreases with 

the rises in proportion of citizens ages above 65. This is 

because aging population structure usually occurs in 

developed countries with advanced medical technology 

and sufficient medical resources. Advanced medical 

technology and sufficient medical resources suggest 

greater capability in terms of handling public health 

emergencies. Therefore, regression coefficient of 

proportion of citizens ages above 65 of each country at 

90 days after outbreak is reasonable. 
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4.10.Discussion on whether the regression 

coefficient of deaths due to infectious diseases 

and prenatal undernutrition is reasonable 

regarding its positive or negative value at 150 

and 180 days after outbreak 

The regression coefficient of deaths due to infectious 

diseases and prenatal undernutrition of each country at 

120 days after outbreak is positive, namely severity of 

epidemic increases with deaths due to infectious diseases 

and prenatal undernutrition. The more deaths due to 

infectious diseases and prenatal undernutrition, the worse 

a country’s health care infrastructures, physical fitness 

and standard of living of its citizens are, the more 

vulnerable citizens are to COVID-19. Therefore, 

regression coefficient of deaths due to infectious diseases 

and prenatal undernutrition of each country at 150 and 

180 days after outbreak is reasonable. 

4.11.Summary of regression analysis of the 

indicators 

Regression coefficient of containment health index 

and which of the number of physicians are positive, 

which is counter-intuitive. Many developed countries did 

not pay attention to COVID-19 in the initial stage. It was 

not until the epidemic had become severe that they started 

to attach importance to epidemic, which leads to the 

counter-intuitive result. Therefore, their containment 

health index started off low, increasing with severity of 

epidemic. Characterized of significant population 

movement, developed countries did not realize that 

significant population movement would lead to potential 

outbreaks, which is well demonstrated by the positive 

regression coefficient of the number of international 

arrivals and the number of passengers traveling by air in 

each country. Their overlook in the initial stage led to the 

insignificant effect of their following policies and 

strategies. Due to strong infectiousness of COVID-19, 

confirmed cases in the mid-late stage far exceeded the 

capacity of physicians, making the effect of increased 

expenditure on health care insignificant. Therefore, it is 

more of importance to attach attention to epidemic and 

make relevant preparation in an early stage. 

4.12.Suggestions on suppressing the spread of 

COVID-19 

(1) Minimize population movement in an 

early stage 

Characterized of highly communicative, COVID-19 

has raged in many countries, including those who have 

implemented major measures in the mid stage. 

Additionally, countries with significant population 

movement turned out to be suffering the most from 

epidemic. Therefore, it is critical to minimize population 

movement in an early stage. 

(2) Increase government expenditure on 

health care 

There is a reverse relationship between number of 

hospital beds (as per 1,000 citizens) and severity of 

epidemic. An increased government expenditure on 

health care will sharply increase the number of hospital 

beds in a short period, making medical treatment 

available to more COVID-19 patients, thus decreasing 

the death rate and severity of epidemic. Therefore, an 

increased government expenditure on health care will 

contribute to the suppressing of epidemic. Through 

establishing alternate care sites where extra hospital beds 

can be set, more COVID-19 patients will receive 

effective treatment.  

(3) Publicize knowledge about prevention of 

COVID-19 

There is a reverse relationship between proportion of 

proportion of citizens having personal access to Internet 

and severity of epidemic. A high cover rate of Internet can 

be utilized for dissemination of information, raising 

citizens’ awareness of COVID-19 and addressing its 

prevention through various channels including television, 

mobile apps, online news, suppressing the spread of 

COVID-19, thus decreasing the death rate and severity of 

epidemic. Therefore, publicizing knowledge related to 

the prevention of novel coronavirus helps to suppress the 

spread of epidemic.  

4.13.Inspiration from the research and its result 

After China’s success in suppressing and controlling 

epidemic, calls arise, especially in many other countries 

where COVID-19’s rampage remains, arguing that other 

countries should reference and copy China’s strategies 

suppressing epidemic. However, the argument is 

unreasonable because it can be concluded from the 

indicators of different countries that the condition and 

context of each country varies. Therefore, a successful 

solution in a country will not necessarily work in all the 

countries’ condition and context. Each country should 

customize its own epidemic suppressing strategies based 

on its condition and context rather than copying from 

other countries. For example, countries with rich and 

sufficient medical resources can focus on improving 

Internet coverage so that public awareness of COVID-19 

can be increased. Whereas countries with a high Internet 

cover rate can give top priority to increase medical 

resources, making medical treatment available to more 

COVID-19 patients, thus reducing death cases and 

severity of epidemic. 
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