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How to measure the environmental and health 

risk of exposure to future epidemics in cities? 
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Abstract. This paper suggests a metrics that measures the environmental risk of exposure 

of cities to future waves of COVID-19 and epidemics of similar vital agents. The proposed 

index combines environmental, socioeconomic and health risk factors of cities to assess 

their vulnerability to the diffusion of infectious diseases. The statistical evidence here seems 

in general to support the predictive results of the index in assessing the risk of exposure of 

cities to the spread of infectious diseases. The metrics here can be important to help 

policymakers in decision making to constrain new waves of the COVID-19 and/or diffusion 

of new infectious diseases similar to COVID-19 with appropriate control measures on 

environment and socioeconomic system. 
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1. Introduction 
everely epidemics of infectious diseases, such as COVID-19, are a 

major problem for public health over time and space. The spatial and 

temporal variability of the spread of COVID-19 and other infectious 

diseases within and between countries is not random process but this novel 

coronavirus (SARS-CoV-2) generates higher numbers of COVID-19 related 

infected individuals and deaths in specific geo-environmental regions. In 

fact, the diffusion of COVID-19 has high mortality rate in Italy (14.35%), 

Spain (11.33%), UK (13.97%), Belgium (16.22%), France (15.24%), whereas 

in other countries seem to have lower rates of fatality (Center for System 

Science and Engineering at Johns Hopkins 2020). Therefore, deaths of 

COVID-19 are due to many socioeconomic and environmental causes that 

interact with this novel coronavirus and not just to SARS-CoV-2. It is 

extremely important, that nations acknowledge the reality that this novel 

coronavirus spreads so rapidly and generates numerous deaths in cities 

with specific geo-environmental factors given by little wind and frequently 

high levels of air pollution — exceeding safe levels of particulate matter 

(Coccia, 2020).  
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The monitoring of transmission dynamics of COVID-19 is mainly based 

on basic reproduction number, R0 , that is the expected number of infected 

individuals directly generated by one infected person in a population with 

all susceptible people to infection (Chintalapudi et al., 2020, p. 327). 

However, this indicator monitors real-time transmission dynamics for 

detecting the spread of pandemic and/or epidemics and, as far as possible, 

apply measures to control and contain high numbers of COVID-19 related 

infected individuals and deaths (Yuan et al., 2020). The pandemic of 

COVID-19 and future pandemics challenge global societies that are 

susceptible to new infectious diseases and in this global environment it is 

more and more important to have new indicators that can help 

policymakers to prevent future epidemics and, if they arrive, to constrain 

effects on public health and economy. In this global context, contemporary 

environmental studies have to cope with these new problems that emerge 

and have to be solved in society, rapidly. In particular, one of the new 

problems is: how can measure the environmental risk of exposure to 

infectious diseases, similar to the COVID-19, of cities and/or regions? 

In this paper, index c (as contagions) is proposed as new method that 

quantifies the environmental risk of exposure of cities, regions and other 

geo-economic areas in the presence of new epidemics and/or pandemics. 

The proposed index c is a measure, ex ante, of potential risk of diffusion of 

infectious diseases within and between cities that generates negative effects 

on public health and economy. The prediction of this study is that a high 

risk of exposure of cities/regions to infectious diseases is given by an index 

c close to 1 (maximum value): a zone with environmental, health and 

demographic weaknesses having a high risk of exposure to severe 

infectious disease outbreaks that would result in high numbers of infected 

individuals and deaths compared to a location with a low magnitude of the 

index c (close to zero, the minimum). The statistical evidence here seems in 

general to support the predictive results of the index c as particularly 

simple but superior indicator in detecting the global correlation between 

potential risk of high exposure of cities/regions to infectious diseases and 

actual high numbers of COVID-19 related infected individuals and deaths. 

Overall, then, the proposed index c here is a new method that can be 

applied as a preventive strategy to help policymakers to prevent whenever 

possible epidemics and, in case they arrive, to constraint effects of new 

infectious disease outbreaks in society with appropriate control measures 

of environmental and sustainable sciences. 

 

2. Novel method to measure environmental exposure of 

cities infectious diseases 
The principal factors determining the diffusion of infectious diseases, 

such as COVID-19, in regions are: 

 Environmental pollution (Factor 1). Studies reveals that areas with 

frequently high levels of air pollution — exceeding safe levels of ozone or 

https://en.wikipedia.org/wiki/Expected_value
https://en.wikipedia.org/wiki/Susceptible_individual
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particulate matter — had higher numbers of COVID-19 related infected 

individuals and deaths (Coccia, 2020, 2020c). Moreover, high concentration 

of nitrogen dioxide and particulate air pollutant emissions induce serious 

damages to the immune system of people that is weak to cope with 

infectious diseases (Glencross et al., 2020). 

 Atmospheric environment, given by stability/instability of atmosphere 

measured with wind speed (Factor 2). A higher wind speed, creating 

atmospheric instability, seems to reduce the number of infected individuals 

because it fosters the dispersion of air pollution that can act as carrier of the 

SARS-CoV-2 in the air, whereas stable atmosphere with low wind speed 

prevents the dispersion of air pollutants that remain stagnant in the air 

with content of bacteria and viruses, such as SARS-CoV-2, generating a 

higher diffusion of COVID-19 and other infectious diseases (Coccia, 2020a) 

 Demographic aspects, given by density of population per km2(Factor 3), is 

a main factor determining human-to human transmission of infectious 

diseases (Kucharski et al., 2020) 

 Respiratory disorders of people, given by mortality rate for trachea, bronchi 

and lung cancer (Factor 4). Lung cancer (LC) is a: ‚cancer that forms in 

tissues of the lung, usually in the cells lining air passages‛. Lung cancer is 

one of the main diseases in several countries and a leading cause of cancer 

death – both sexes –worldwide (National Cancer Institute, 2020). Amoatey 

et al. (2020) show that air pollution could increase respiratory diseases, 

such as chronic obstructive pulmonary diseases and lung cancer, because 

air pollution is genotoxic and contributes to the development of tumor via 

inducing sustained inflammation. 

Step 1.  

Let Factors i (i=1, 2, 3, 4), just mentioned, observed per j units (e.g., cities, 

regions, countries, etc.) with j=1, …, n 

Step 2.  

For each Factor i (i=1, 2, 3, 4) is calculated the percentile 25th, 50th, 75th 

and subsequently the j-th units of the population are grouped in four sets 

according to their value for each Factor i: 

­ Set 1. If factor i of j-th unit has a value lower than 25th percentile  

­ Set 2. If factor i of j-th unit has a value between 25th – 50th percentile 

­ Set 3. If factor i of j-th unit has a value between 50th – 75th percentile 

­ Set 4. If factor i of j-th unit has a value greater than 75th percentile 

Step 3.  

To each j-th unit (e.g., cities, regions, etc.) is assigned a score from a 

minimum of 0 to a maximum of 3, according to location in set 1, 2, 3, and 4 

indicated in step 2 as follows: 
Set of j-th unit for Factor i Score (pk) 

1 0 (low intensity of Factor i) 

2 1 

3 2 

4 3 (high intensity of Factor i) 
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Step 4.  

If j-th unit has the max score of 3 (three) for the four Factors i (i=1, 2, 3, 

4), the total is 12; if j-th unit has the min score of 0 (zero) for all four factors, 

then total value is, of course, 0 (zero). In the middle there is a range of 

scores for j-th unis (j=1 ,…, n) from 1 to 11. 

Definition of the index c (ontagions) of environmental exposure to the risk of 

infectious diseases 

Let Fi (i=1, 2, 3, 4) the four Factors that measure the environmental 

exposure to infectious diseases of j-th units (j=1, 2, …, n), e.g., a city, a 

region, a nation. 

Let pk the score of j-th unit per each Factor Fi with values from 0 (min), 1, 

2, to 3 (Max) 

Let the max score of j-th unit for four Factors Fi equal to 12, given by (3 

4) = 12  

The index c that quantifies the environmental risk of exposure to 

infectious diseases of j-th units is defined as follows:  

 

𝐼𝑛𝑑𝑒𝑥 𝑐𝑗 =
 𝐹1 𝑝𝑘  +𝐹2 𝑝𝑘 +𝐹2 𝑝𝑘 +𝐹4(𝑝𝑘) 𝑗

12
 =

   3
𝑘=0 𝐹𝑖(𝑝𝑘)4

𝑖=1  
𝑗

12
   (𝑢𝑛𝑖𝑡 𝑗 =

1, … , 𝑛)         (1) 

 

Properties of the index c  

 Range of variation. Index c has a range of variability in the set of real 

numbers: Index c[0, 1] 

 Minimum. The min value of the index c is 0 (zero) and indicates a very 

low risk of exposure to infectious diseases 

 Maximum. The max value of the index c is 1 (one) and indicates a very 

high risk of exposure to infectious diseases of individuals 

 Transitive property. If  Fi(pk)j Fi(pk)j+1 index cj   index cj+1  for i=1,2,3,4 

and k=0,1,2,3 

 Symmetry property. If  Fi(pk)j = Fi(pk)j+1index cj= index cj+1 for i=1,2,3,4 

and k=0,1,2,3 

The j-th units are classified in increasing order using the index c, from 1st 

ton-th Rank, according to the value of index c ranges from 1 to 0. In 

particular, a higher rank close to the 1 indicates a high risk of exposure to 

infectious diseases, a low rank close to n (last position) suggests a low risk of 

exposure to infectious diseases.  

Step 5.  

The magnitude of index c of j-th unit is the basis for a scale of 

measurement of the risk of exposure to infectious diseases, based on 

socioeconomic and environmental factors (table 1), as follows. 
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Table 1. Scale of measurement of geo-environmental risk of exposure to infectious diseases 

Grade Index c Level of risk of exposure to infectious diseases 

1 <.25 Low 

2 0.25-.50 Moderate 

3 .51-.75 High 

4 >.75 Very High 

 

The evaluation of the effectiveness and robustness of predictive capacity 

of index c is performed with the Spearman rank-order correlation 

coefficient rs : a nonparametric measure of the strength and direction of 

association that exists between two variables measured on an ordinal scale. 

This study uses the ranking of j-th units based on index c, and ranking of 

the same j-th units based on number of confirmed cases of COVID-19. If 

this Spearman rank-order correlation coefficient rs provides a strong 

positive correlation, statistically significant, then it can be a robust and 

predictive method to assess the risk of exposure of cities, regions and other 

geoeconomic zones to infectious diseases. The effectiveness of index c is 

also evaluated with the bivariate Pearson correlation with correlation 

coefficient, r, which measures the strength and direction of linear 

relationships between pairs of continuous variables given by index c of j-th 

units under study and number of infected individuals in specific days of 

COVID-19 outbreak. The null hypothesis (H0) and alternative hypothesis 

(H1) of the significance test for correlation is performed. These coefficients 

of correlation (rs and r ) have a value in the range [1, 1]. The sign of these 

correlation coefficients indicates the direction of the relationship, while the 

magnitude of the correlation indicates the strength of the relationship and 

in particular a positive magnitude indicates a positive relationship. The 

strength of these coefficients can be assessed by these general guidelines: 

.1< | rs or r | < .3 indicates a weak correlation 

.3 < | rs or r| < .5 indicates a moderate correlation 

Finally, | rs or r |>.5 reveals a strong correlation 

 

3. Application of the research technique: Case study in 

Italy 
 Sample. Fifty-five (N=55) cities that are provincial capitals in Italy, 

one of the countries with the highest number of world-wide deaths of 

COVID-19. 

 Factor 1. Air pollution (particulate matter emissions). Total days 

exceeding the limits set for PM10  or for ozone in 2018 per Italian provincial 

capitals. Days of high levels of air pollution — exceeding safe levels of 

ozone or particulate matter —are a main factor that affects environment 

and public health (Coccia, 2020b). 

 Factor 2. Atmospheric stability / turbulence. Average wind speed in 

km/h on February-March 2020 during the COVID-19 outbreak in Italy. 

Sources are based on meteorological stations in Italian provinces (Coccia, 

2020b). 
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 Factor 3. Demographic aspects, given by density of population per km2. 

Data of the density of population in 2019 are from the Italian National 

Institute of Statistics (Coccia, 2020b).  

 Factor 4. Mortality rate of trachea, bronchi and lung cancer. Rate of 

mortality per 10,000 people for trachea, bronchi and lung cancer in 2017 

(Coccia, 2020b). 

 Factor to control index c is diffusion of COVID-19 across cities. Number 

of confirmed cases on March-April, 2020 across cities under study (Coccia, 

2020b). 

Table 2 shows the percentile of these factors in the sample under study.  

 
Table 2. Percentiles of factors in the sample N=55 cities 

Percentiles 

Total days exceeding 

the limits set for 

PM10, 2018 p(k) 

Density of 

population per 

km2, 2019 p(k) 

Wind Speed* 

km/h 

2020 p(k) 

Rates of 

mortality for 

trachea, bronchi 

and lung cancer 

10 000 people, 

2017 p(k) 

Total 

score  

Index 

c 

25th 38 0 470 0 > 0 5.23 0 0 min 0 

50th 72 1 950 1 10.5 1 5.88 1 4  .33 

75th 116 2 1738 2 9.4 2 6.7 2 8  .67 

>75th >116 3 >1738 3 7.85 3 >6.7 3 12 Max 1 

Notes: * wind speed has inverted percentiles from the 75th to 25th to assign a low score to high percentile 

(when high wind speed fosters dispersion of air pollution) and high score to low percentile (when low 

wind speed prevents dispersion of air pollution, cf., Coccia, 2020b).  

 

The application of the formula of index c, as described in methods (see 

[1]), provides the following results in table 3.  
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Table 3. Cities, index c, number of infected and ranking (with rank 1=high index 

c=high risk, 55= low score=low risk) 

Italian Provincial 

capitals  Index c 

Ranking 

Index c 

Infected 

people 

7 April 

Ranking 

Infected 

people 

7 April 

Infected 

people 

27 March 

Ranking 

Infected 

people 

27 March 

Agrigento 0.000 53 110 55 58 53 

Alessandria 0.500 29 1946 19 1106 22 

Aosta 0.333 41 835 32 452 35 

Asti 0.583 21 629 38 303 43 

Avellino 0.583 16 375 47 182 49 

Benevento 0.000 54 111 54 15 55 

Bergamo 0.750 6 9868 2 8060 1 

Biella 0.583 23 591 40 367 38 

Bologna 0.583 20 2656 13 1413 16 

Bolzano 0.250 47 1811 20 1003 23 

Brescia 0.750 7 9594 3 7305 3 

Como 0.417 34 1525 28 816 27 

Cremona 0.750 9 4323 5 3496 4 

Enna 0.250 48 289 49 155 51 

Ferrara 0.583 24 522 42 244 45 

Firenze 0.667 11 1805 21 764 28 

Forlì 0.333 44 1034 30 580 31 

Frosinone 0.583 17 401 46 191 48 

Genova 0.667 12 2157 17 817 26 

Grosseto 0.333 45 290 48 174 50 

Lecco 0.583 18 1731 24 1210 21 

Lodi 0.750 8 2321 16 2006 7 

Lucca 0.417 38 920 31 481 34 

Macerata 0.000 55 664 37 411 37 

Mantova 0.417 37 2142 18 1398 17 

Milano 0.917 1 11787 1 7469 2 

Modena 0.667 10 2758 11 1772 11 

Monza 0.833 2 3206 7 1948 8 

Napoli 0.500 26 1643 25 734 29 

Padova 0.750 5 2965 8 1891 9 

Parma 0.417 35 2365 15 1690 14 

Pavia 0.833 4 2735 12 1712 12 

Piacenza 0.667 13 2953 9 2276 6 

Pisa 0.250 51 584 41 350 41 

Pistoia 0.417 39 404 45 264 44 

Pordenone 0.333 40 480 44 332 42 
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Table 3. (Continue). Cities, index c, number of infected and ranking (with rank 

1=high index c=high risk, 55= low score=low risk) 

Italian 

Provincial 

capitals  Index c 

Ranking 

Index c 

Infected 

people 

7 April 

Ranking 

Infected 

people 

7 April 

Infected 

people 

27 March 

Ranking 

Infected 

people 

27 March 

Ravenna 0.250 50 738 34 488 32 

Reggio Emilia 0.417 36 3215 6 1861 10 

Rieti 0.167 52 268 52 43 54 

Rimini 0.333 43 1584 26 1264 20 

Roma 0.500 28 283 51 1703 13 

Rovigo 0.583 19 218 53 122 52 

Savona 0.333 46 509 43 223 46 

Sondrio 0.500 31 620 39 362 39 

Terni 0.583 22 288 50 195 47 

Torino 0.833 3 6375 4 3361 5 

Trento 0.333 42 2476 14 1391 18 

Treviso 0.583 14 1738 22 1310 19 

Trieste 0.500 32 733 35 411 36 

Udine 0.250 49 813 33 487 33 

Varese 0.417 33 1326 29 711 30 

Venezia 0.500 27 1543 27 955 25 

Vercelli 0.500 30 665 36 358 40 

Verona 0.500 25 2856 10 1645 15 

Vicenza 0.583 15 1734 23 966 24 

 

Table 3 shows the index c that indicates the risk of exposure to COVID-

19 (0=min, 1=Max) and the ranking of cities also from the highest risk (rank 

1) of exposure to the lowest risk (rank 55) of exposure to infectious 

diseases. Moreover, table 3 shows number of infected individuals on 27 

March and 7 April 2020 and the ranking from 1st to 55th position, indicating 

the cities from the highest number of infected individuals to the city with 

the lowest number of infected individuals.  

To test the predictive capacity of index c, the coefficient of correlation of 

Spearman’s Rho (rs) is calculated between the ranking of cities based on 

index c (from high to low value of the risk of exposure to COVID-19) and 

ranking of cities (from the highest to lowest position) based on number of 

confirmed cases of COVID-19 at 27 March 2020 and 7 April 2020, during 

COVID-19 outbreak in Italy. Results are in table 4 and show a strong 

positive correlation of rs: more than .60 (p-value 0.001).  

 
Table 4. Coefficient of correlation of Spearman's Rho (N=55 cities) 

 

Ranking of infected 

individual 

7 April 2020 

Ranking of infected 

individual 27 

March 2020 

Ranking  

Risk Index c 

Ranking of infected individual 

7 April 2020 
1 

  

Ranking of infected individual 

27 March 2020 
.929** 1 

 

Ranking Risk Index c .602** .607** 1 
Notes: ** Correlation is significant at the 0.01 level (2-tailed). 
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In addition, to confirm this result the coefficient of correlation by 

Pearson r is calculated between index c of cities and number of infected 

individuals on 27 March and 7 April, 2020. Results confirm that r has a high 

magnitude, suggesting that index c effectively predicts the risk of infectious 

diseases over time and space (Table 5)  

 
Table 5. Coefficient of correlation of Pearson (N=55 cities) 

 

Infected 

individuals 7 

April 2020 

Infected 

individuals 27 

March 2020 

Risk 

Index c 

 

Infected individuals7 April 2020 1 
  

Infected individuals 27 March 2020 .975** 1 
 

Risk Index c .593** .567** 1 
Notes: ** Correlation is significant at the 0.01 level (2-tailed). 

 

Table 6 shows the average index c of the sample into the scale of 

measurement of the risk of exposure to infectious diseases. In the last 

column, average number of infected individuals on 7th April 2020 for 

Italian case study shows the robustness of proposed index c that confirms 

how a value higher than .75 (or close to 1, max of the index c) suggests a 

very high risk of infectious disease (confirmed with the high number of 

confirmed cases of COVID-19), whereas a value less than .25 indicates that 

the risk of exposure to infectious disease is rather low.  

 
Table 6. Scale of measurement of environmental risk of exposure to infectious disease of 

COVID-19 and application on Italian case study 

Grade Index c 

Average  

index c 

for Italian case 

study 

Potential  

Level of risk of  

Infectious Diseases 

Actual 

Average number of 

infected individuals for 

Italian case study on 

7th April 2020 

1 <.25 .15 Low 598.67 

2 0.25-.50 .42 Moderate 1336.09 

3 .51-.75 .64 High 2481.35 

4 >.75 .85 Very High 6025.65 

 

4. Discussion and conclusive observations 
The index c provides a synthetic value, based on socioeconomic and 

environmental factors, that can help policymakers to know the preventive 

risk of exposure of cities and/or regions to infectious diseases similar to 

COVID-19 to apply appropriate ex-ante measures to prevent the emergence 

of future epidemics and, when epidemics arrive to constrain new infectious 

disease outbreaks (Coccia, 2020d). Policymakers, to reduce the risk of 

vulnerability to future epidemics and pandemic with accelerated diffusion 

of infectious disease, can act on some factors determining the structure of 

index c given by:  

1) sources of air pollution;  

2) atmospheric environment on urban ventilation;  

3) density of population;  
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4) causes of lung and bronchi cancer. 

In short, acting on these four factors, reducing their intensity of index c 

over time and space, it can reduce the future risk of exposure to infectious 

diseases. First of all, it is important to reduce levels of air pollution in 

polluted cities, fostering sustainable mobility as engine of socioeconomic 

change to improve public respiratory health. It is basic to encourage local, 

urban and commuter public transport with electric vehicles and creating 

vast Low Emission Zones within cities. About the atmospheric 

environment, it can be important the improvement of urban ventilation and 

the exchange of air between areas within and above the urban canopy for 

the atmospheric dispersion of pollutant concentration in cities, enhancing 

air quality in cities. Gu et al. (2020) argue that urban ventilation is a 

function of a manifold urban characteristics, e.g., frontal and plan area 

density, and the aspect ratio of urban morphology. In fact, polluted cities 

with atmospheric stability and lack of a wind driven natural ventilation for 

pollutant dispersion have to apply sustainable policy to reduce main 

sources of air pollution and, at the same time, improve urban ventilation to 

foster the dispersion of particulate compounds emissions considering 

morphological characteristics of the openness of surrounding areas, the 

coverage and heights of buildings, etc. that are factors affecting the surface 

roughness of cities and dispersion of air pollution (Coccia, 2020b). Luo et al. 

(2020) argue that in China the daily mean PM2.5 concentration reduction 

from 2016 to 2018 by about 14.50% has generated positive heath impact and 

economic benefit, avoiding premature mortalities for cardiovascular 

diseases, respiratory diseases, and lung cancer. Amoatey et al. (2020) 

suggest that adoption of stringent air pollution regulations and sustainable 

city planning, such as the increase in urban green infrastructures and 

improvement of road transportation can reduce PM2.5 levels in urban 

environment, safeguarding public health from air pollution. Hence, 

sustainable policies that reduce air pollution and particulate compounds 

emissions generate significant environmental, public health, social and 

economic benefits, as well as it can reduce the risk of exposure to future 

epidemics similar to COVID-19. This index c suggests that the prevention 

of future infectious diseases is not only a problem limited to 

nonpharmaceutical interventions to reduce human-to-human transmission 

of viral agents but is a larger and complex problem including 

socioeconomic, demographic and environmental factors. In particular, this 

index c suggests that in order to constraint future infectious diseases and 

epidemics similar to COVID-19 that affect public health and economies, 

regions and nations have to apply a sustainable policy directed to reduce 

sources of air pollution and improve urban ventilation. In addition, Italy 

and other advanced countries should introduce organizational, product 

and process innovations to cope with future viral threats also using 

artificial intelligence, new Information and communication technologies for 

diagnostics, treatments and monitoring effective interactions between 

infectious and susceptible individuals, and finally of course to develop 
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effective vaccines and new antivirals that can counteract future global 

public health threats in the presence of new epidemics similar to COVID-

191. Hence, science and technology, for years to come, can provide new 

tools and approaches to support nations to cope with new infectious 

diseases, also redefining the way governments interact with their citizens 

(for the role of science & technology to cope with problems in society, see 

Coccia, 2004, 2005, 2005a, 2005b, 2006, 2009, 2016, 2016a, 2016b, 2016c, 2017, 

2017a, 2017b, 2017c, 2018, 2018a, 2019, 2019a, 2020e, 2020f, 2020g, 2020i; 

Coccia and Wang, 2015, 2016, Coccia and Watts, 2020).  

Overall, then, the statistical evidence here seems in general to support 

the predictive results of the index c as particularly simple but superior 

approach in detecting the global correlation between potential risk of high 

exposure of cities/regions to infectious diseases and actual high numbers of 

COVID-19 related infected individuals and deaths. The proposed index c 

here seems to be a new method that can be applied as an ex-ante strategy to 

help policymakers to prevent new infectious disease outbreaks similar to 

COVID-19 and, if epidemics arrive in geoeconomic areas to prepare 

appropriate control measures to constraint that the accelerated 

transmission dynamics of viral infectivity are not triggered. To conclude, 

study therefore encourages further investigations for developing 

comprehensive indexes also based on environmental and sustainable 

factors, and not only related to medicine, such as reproduction number, 

that can help ex-ante policymakers to cope with future epidemics for 

designing appropriate long-run strategies to alleviate or eliminate the 

negative impact on public health, economy and society. 
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1  For studies about the interaction between science, technology and innovation, their 
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2010a,b; 2012, 2012a,b; 2013; 2014, 2014a, b, c, d; 2015, 2015a, b; 2016, 2016a; 2017, 2017a, b, 

c, d, e, f, g, 2018, 2018a, b, c, d, e, f, g, h, i; 2019, 2019a, b, c, d, e, f, g, h, i, l, m; Coccia, 2020a, 

b, c, d, e, f, g, h, i, l, m, n, o, p, q; Coccia and Bellitto, 2018, Coccia and Cadario, 2018; 

Coccia et al., 2015; Coccia and Finardi, 2012, 2013; Coccia et al., 2012; Coccia and Rolfo, 

2008, 2009, 2010, 2013, Coccia and Wang, 2015, 2016; Coccia and Watts, 2020.    



Journal of Economic and Social Thought 

 H.I. Bachev, JEST, 8(1), 2021, p.25-41. 

36 

36 

References 
Atalan, A. (2020). Is the lockdown important to prevent the COVID-19 pandemic? Effects on 

psychology, environment and economy-perspective. Annals of Medicine and Surgery, 56, 

38-42. doi. 10.1016/j.amsu.2020.06.010  

Bontempi, E. (2020). The Europe second wave of COVID-19 infection and the Italy “strange” 

situation. Environmental Research. In press. 

Cacciapaglia, G., Cot, C., & Sannino, F. (2020). Second wave COVID-19 pandemics in 

Europe: a temporal playbook, Scientific Reports, 10(1), 15514. doi. 10.1038/s41598-020-

72611-5  

Cavallo, E., Ferrari E., Bollani, L., & Coccia M. (2014). Strategic management implications for 

the adoption of technological innovations in agricultural tractor: the role of scale factors 

and environmental attitude, Technology Analysis & Strategic Management, 26(7), 765-779. 

doi. 10.1080/09537325.2014.890706 

Chakraborty I., & Maity, P. (2020). COVID-19 outbreak: migration, effects on society, global 

environment and prevention. Sci. Total Environ. 728. doi.  

10.1016/j.scitotenv.2020.138882138882  

Chaudhry R., Dranitsaris G., Mubashir T., Bartoszko J., & Riazi S. (2020). A country level 

analysis measuring the impact of government actions, country preparedness and 

socioeconomic factors on COVID-19 mortality and related health outcomes. 

Eclinicalmedicine. 100464. doi. 10.1016/j.eclinm.2020.100464  

Coccia, M. (2001). Satisfaction, work involvement and R&D performance. International 

Journal of Human Resources Development and Management, 1(2-3-4), 268-282. doi. 

10.1504/IJHRDM.2001.001010 

Coccia, M. (2003). Metrics of R&D performance and management of public research 

institute. Proceedings of IEEE- IEMC 03, Piscataway, pp.231-236. 

Coccia, M. (2004). Spatial metrics of the technological transfer: analysis and strategic 

management. Technology Analysis & Strategic Management, 16(1), 31-52. doi. 

10.1080/0953732032000175490 

Coccia, M. (2005). Countrymetrics: valutazione della performance economica e tecnologica 

dei paesi e posizionamento dell’Italia, Rivista Internazionale di Scienze Sociali, CXIII(3), 

377-412.  

Coccia, M. (2005a). Metrics to measure the technology transfer absorption: analysis of the 

relationship between institutes and adopters in northern Italy. International Journal of 

Technology Transfer and Commercialization, 4(4), 462-486. doi. 10.1504/IJTTC.2005.006699 

Coccia, M. (2005b). Technometrics: Origins, historical evolution and new direction, 

Technological Forecasting & Social Change, 72(8), 944-979. doi. 10.1016/j.techfore.2005.05.011 

Coccia, M. (2005c). Economics of scientific research: origins, nature and structure, 

Proceedings of Economic Society of Australia. 

Coccia, M. (2006). Classifications of innovations: survey and future directions. Working Paper 

Ceris del Consiglio Nazionale delle Ricerche, 8(2), 1-19. [Retrieved from]. 

Coccia, M. (2006a). Analysis and classification of public research institutes. World Review of 

Science, Technology and Sustainable Development, 3(1), 1-16.  

Coccia, M. (2007). A new taxonomy of country performance and risk based on economic and 

technological indicators, Journal of Applied Economics, 10(1), 29-42. 

Coccia, M. (2008). Science, funding and economic growth: analysis and science policy 

implications. World Review of Science, Technology and Sustainable Development, 5(1), 1-27. 

doi. 10.1504/WRSTSD.2008.01781 

Coccia, M. (2008a). Spatial mobility of knowledge transfer and absorptive capacity: analysis 

and measurement of the impact within the geoeconomic space. The Journal of Technology 

Transfer, 33(1), 105-122. doi. 10.1007/s10961-007-9032-4 

Coccia, M. (2008b). New organizational behaviour of public research institutions: Lessons 

learned from Italian case study. International Journal of Business Innovation and Research, 

2(4), 402–419. doi. 10.1504/IJBIR.2008.018589 

Coccia, M. (2009). A new approach for measuring and analyzing patterns of regional 

economic growth: empirical analysis in Italy. Italian Journal of Regional Science- Scienze 

Regionali, 8(2), 71-95. doi. 10.3280/SCRE2009-002004 

https://doi.org/10.1016/j.amsu.2020.06.010
https://doi.org/10.1038/s41598-020-72611-5
https://doi.org/10.1038/s41598-020-72611-5
https://doi.org/10.1080/09537325.2014.890706
https://doi.org/10.1016/j.scitotenv.2020.138882138882
https://doi.org/10.1016/j.eclinm.2020.100464
http://dx.doi.org/10.1504/IJHRDM.2001.001010
https://doi.org/10.1080/0953732032000175490
https://doi.org/10.1504/IJTTC.2005.006699
https://doi.org/10.1016/j.techfore.2005.05.011
http://www.ceris.cnr.it/ceris/workingpaper/2006/WP_2_06_COCCIA_NEW.pdf
https://doi.org/10.1504/WRSTSD.2008.01781
https://doi.org/10.1007/s10961-007-9032-4
https://doi.org/10.1504/IJBIR.2008.018589
https://doi.org/10.3280/SCRE2009-002004


Journal of Economic and Social Thought 

 H.I. Bachev, JEST, 8(1), 2021, p.25-41. 

37 

37 

Coccia, M. (2009a). Measuring the impact of sustainable technological innovation, 

International Journal of Technology Intelligence and Planning, 5(3), 276-288. doi. 

10.1504/IJTIP.2009.026749 

Coccia, M. (2010). Public and private R&D investments as complementary inputs for 

productivity growth. International Journal of Technology, Policy and Management, 10(1/2), 

73-91. doi. 10.1504/IJTPM.2010.032855 

Coccia, M. (2010a). Foresight of technological determinants and primary energy resources of 

future economic long waves, International Journal of Foresight and Innovation Policy, 6(4), 

225–232. doi. 10.1504/IJFIP.2010.037468 

Coccia, M. (2010b). Energy metrics for driving competitiveness of countries: Energy 

weakness magnitude, GDP per barrel and barrels per capita. Energy Policy, 38(3), 1330-

1339. doi. 10.1016/j.enpol.2009.11.011 

Coccia, M. (2010c). Spatial patterns of technology transfer and measurement of its friction in 

the geo-economic space. International Journal of Technology Transfer and Commercialisation, 

9(3), 255-267. doi. 10.1504/IJTTC.2010.030214 

Coccia, M. (2010d). The asymmetric path of economic long waves, Technological Forecasting & 

Social Change, 77(5), 730-738. doi. 10.1016/j.techfore.2010.02.003 

Coccia, M. (2010e). Democratization is the driving force for technological and economic 

change, Technological Forecasting & Social Change, 77(2), 248-264. doi. 

10.1016/j.techfore.2009.06.007 

Coccia, M. (2011). The interaction between public and private R&D expenditure and 

national productivity. Prometheus-Critical Studies in Innovation, 29(2), 121-130. doi. 

10.1080/08109028.2011.601079 

Coccia, M. (2012). Political economy of R&D to support the modern competitiveness of 

nations and determinants of economic optimization and inertia, Technovation, 32(6), 370–

379. doi.  10.1016/j.technovation.2012.03.005 

Coccia, M. (2012a). Evolutionary trajectories of the nanotechnology research across 

worldwide economic players. Technology Analysis & Strategic Management, 24(10), 1029-

1050. doi. 10.1080/09537325.2012.705117 

Coccia, M. (2012b). Evolutionary growth of knowledge in path-breaking targeted therapies 

for lung cancer: radical innovations and structure of the new technological paradigm.  

International Journal of Behavioural and Healthcare Research, 3(3-4), 273-290. doi. 

10.1504/IJBHR.2012.051406 

Coccia, M. (2012c). Converging genetics, genomics and nanotechnologies for 

groundbreaking pathways in biomedicine and nanomedicine. International Journal of 

Healthcare Technology and Management, 13(4), 184-197. doi. 10.1504/IJHTM.2012.050616 

Coccia, M. (2012d). Driving forces of technological change in medicine: Radical innovations 

induced by side effects and their impact on society and healthcare. Technology in Society, 

34(4), 271-283. doi. 10.1016/j.techsoc.2012.06.002 

Coccia, M. (2013). What are the likely interactions among innovation, government debt, and 

employment? Innovation: The European Journal of Social Science Research, 26(4), 456–471. 

doi. 10.1080/13511610.2013.863704 

Coccia, M. (2013a). The effect of country wealth on incidence of breast cancer. Breast Cancer 

Research and Treatment, 141(2), 225-229. doi. 10.1007/s10549-013-2683-y 

Coccia, M. (2014). Path-breaking target therapies for lung cancer and a far-sighted health 

policy to support clinical and cost effectiveness. Health Policy and Technology, 1(3), 74-82. 

doi. 10.1016/j.hlpt.2013.09.007 

Coccia, M. (2014a). Emerging technological trajectories of tissue engineering and the critical 

directions in cartilage regenerative medicine.  Int. J. Healthcare Technology and 

Management, 14(3), 194-208. doi. 10.1504/IJHTM.2014.064247 

Coccia, M. (2014b). Converging scientific fields and new technological paradigms as main 

drivers of the division of scientific labour in drug discovery process: the effects on 

strategic management of the R&D corporate change. Technology Analysis & Strategic 

Management, 26(7), 733-749, doi. 10.1080/09537325.2014.882501 

Coccia, M. (2014c). Driving forces of technological change: The relation between population 

growth and technological innovation-Analysis of the optimal interaction across 

http://dx.doi.org/10.1504/IJTIP.2009.026749
http://dx.doi.org/10.1504/IJTPM.2010.032855
http://dx.doi.org/10.1504/IJFIP.2010.037468
https://doi.org/10.1016/j.enpol.2009.11.011
http://dx.doi.org/10.1504/IJTTC.2010.030214
https://doi.org/10.1016/j.techfore.2010.02.003
https://doi.org/10.1016/j.techfore.2009.06.007
https://doi.org/10.1080/08109028.2011.601079
https://doi.org/10.1016/j.technovation.2012.03.005
https://doi.org/10.1080/09537325.2012.705117
https://doi.org/10.1504/IJBHR.2012.051406
https://doi.org/10.1504/IJHTM.2012.050616
https://doi.org/10.1016/j.techsoc.2012.06.002
https://doi.org/10.1080/13511610.2013.863704
https://doi.org/10.1007/s10549-013-2683-y
https://doi.org/10.1016/j.hlpt.2013.09.007
https://doi.org/10.1504/IJHTM.2014.064247
https://doi.org/10.1080/09537325.2014.882501


Journal of Economic and Social Thought 

 H.I. Bachev, JEST, 8(1), 2021, p.25-41. 

38 

38 

countries, Technological Forecasting & Social Change, 82(2), 52-65. doi. 

10.1016/j.techfore.2013.06.001 

Coccia, M. (2014). Socio-cultural origins of the patterns of technological innovation: What is 

the likely interaction among religious culture, religious plurality and innovation? 

Towards a theory of socio-cultural drivers of the patterns of technological innovation, 

Technology in Society, 36(1), 13-25. doi. 10.23760/2421-7158.2017.004 

Coccia, M. (2014e). Religious culture, democratisation and patterns of technological 

innovation. International Journal of Sustainable Society, 6(4), 397-418. doi. 

10.1504/IJSSOC.2014.066771 

Coccia, M. (2014f). Structure and organisational behaviour of public research institutions 

under unstable growth of human resources, Int. J. Services Technology and Management, 

20(4/5/6), 251–266. doi. 10.1504/IJSTM.2014.068857 

Coccia, M. (2014g). Steel market and global trends of leading geo-economic players. 

International Journal of Trade and Global Markets, 7(1), 36-52, doi. 

10.1504/IJTGM.2014.058714 

Coccia, M. (2015). The Nexus between technological performances of countries and 

incidence of cancers in society. Technology in Society, 42, 61-70. doi. 

10.1016/j.techsoc.2015.02.003 

Coccia, M. (2015a). Patterns of innovative outputs across climate zones: the geography of 

innovation, Prometheus. Critical Studies in Innovation, 33(2), 165-186. doi. 

10.1080/08109028.2015.1095979 

Coccia, M. (2015b). General sources of general purpose technologies in complex societies: 

Theory of global leadership-driven innovation, warfare and human development, 

Technology in Society, 42, 199-226. doi. 10.1016/j.techsoc.2015.05.008 

Coccia, M. (2015c). Spatial relation between geo-climate zones and technological outputs to 

explain the evolution of technology. Int. J. Transitions and Innovation Systems, 4(1-2), 5-21. 

doi. 10.1504/IJTIS.2015.074642 

Coccia, M. (2015d). Technological paradigms and trajectories as determinants of the R&D 

corporate change in drug discovery industry. International Journal Knowledge and 

Learning, 10(1), 29-43. doi. 10.1504/IJKL.2015.071052 

Coccia, M. (2016). Asymmetric paths of public debts and of general government deficits 

across countries within and outside the European monetary unification and economic 

policy of debt dissolution. The Journal of Economic Asymmetries, 15, 17-31. doi. 

10.1016/j.jeca.2016.10.003 

Coccia, M. (2016a). Radical innovations as drivers of breakthroughs: characteristics and 

properties of the management of technology leading to superior organizational 

performance in the discovery process of R&D labs. Technology Analysis & Strategic 

Management, 28(4), 381-395. doi. 10.1080/09537325.2015.1095287  

Coccia, M. (2016). Problem-driven innovations in drug discovery: co-evolution of radical 

innovation with the evolution of problems, Health Policy and Technology, 5(2), 143-155. 

doi. 10.1016/j.hlpt.2016.02.003 

Coccia, M. (2016c). The relation between price setting in markets and asymmetries of 

systems of measurement of goods. The Journal of Economic Asymmetries, 14(B), 168-178. 

doi. 10.1016/j.jeca.2016.06.001 

Coccia, M. (2017). The source and nature of general purpose technologies for supporting 

next K-waves: Global leadership and the case study of the U.S. Navy's Mobile User 

Objective System, Technological Forecasting and Social Change, 116, 331-339. doi. 

10.1016/j.techfore.2016.05.019 

Coccia, M. (2017a). Optimization in R&D intensity and tax on corporate profits for 

supporting labor productivity of nations. The Journal of Technology Transfer, doi. 

10.1007/s10961-017-9572-1 

Coccia, M. (2017b). Varieties of capitalism’s theory of innovation and a conceptual 

integration with leadership-oriented executives: the relation between typologies of 

executive, technological and socioeconomic performances. Int. J. Public Sector Performance 

Management, 3(2), 148–168. doi. 10.1504/IJPSPM.2017.084672 

https://doi.org/10.1016/j.techfore.2013.06.001
https://doi.org/10.23760/2421-7158.2017.004
http://dx.doi.org/10.1504/IJSSOC.2014.066771
https://doi.org/10.1504/IJSTM.2014.068857
https://doi.org/10.1504/IJTGM.2014.058714
https://doi.org/10.1016/j.techsoc.2015.02.003
https://doi.org/10.1080/08109028.2015.1095979
https://doi.org/10.1016/j.techsoc.2015.05.008
https://doi.org/10.1504/IJTIS.2015.074642
https://doi.org/10.1504/IJKL.2015.071052
https://doi.org/10.1016/j.jeca.2016.10.003
https://doi.org/10.1080/09537325.2015.1095287
https://doi.org/10.1016/j.hlpt.2016.02.003
https://doi.org/10.1016/j.jeca.2016.06.001
https://doi.org/10.1016/j.techfore.2016.05.019
https://doi.org/10.1007/s10961-017-9572-1
https://doi.org/10.1504/IJPSPM.2017.084672


Journal of Economic and Social Thought 

 H.I. Bachev, JEST, 8(1), 2021, p.25-41. 

39 

39 

Coccia, M. (2017c). Sources of disruptive technologies for industrial change. L’industria –

rivista di Economia e Politicaindustriale, 38(1), 97-120.  

Coccia, M. (2017d). Sources of technological innovation: Radical and incremental innovation 

problem-driven to support competitive advantage of firms. Technology Analysis & 

Strategic Management, 29(9), 1048-1061. doi. 10.1080/09537325.2016.1268682 

Coccia, M. (2017e). A Theory of general causes of violent crime: Homicides, income 

inequality and deficiencies of the heat hypothesis and of the model of CLASH, 

Aggression and Violent Behavior, 37, 190-200. doi. 10.1016/j.avb.2017.10.005 

Coccia, M. (2017f). New directions in measurement of economic growth, development and 

under development, Journal of Economics and Political Economy, 4(4), 382-395. 

Coccia, M. (2017g). Disruptive firms and industrial change, Journal of Economic and Social 

Thought, 4(4), 437-450. 

Coccia, M. (2017h). The Fishbone diagram to identify, systematize and analyze the sources 

of general purpose Technologies, Journal of Social and Administrative Sciences, 4(4), 291-

303. 

Coccia, M. (2018). A theory of the general causes of long waves: War, general purpose 

technologies, and economic change. Technological Forecasting & Social Change, 128, 287-

295 10.1016/j.techfore.2017.11.013 

Coccia, M. (2018a). The relation between terrorism and high population growth, Journal of 

Economics and Political Economy, 5(1), 84-104. 

Coccia, M. (2018c). Violent crime driven by income Inequality between countries, Turkish 

Economic Review, 5(1), 33-55. 

Coccia, M. (2018d). The origins of the economics of innovation, Journal of Economic and Social 

Thought, 5(1), 9-28. 

Coccia, M. (2018e). Theorem of not independence of any technological innovation, Journal of 

Economics Bibliography, 5(1), 29-35. 

Coccia, M. (2018e). Theorem of not independence of any technological innovation, Journal of 

Social and Administrative Sciences, 5(1), 15-33. 

Coccia, M. (2018f). Competition between basic and applied research in the organizational 

behaviour of public research labs, Journal of Economics Library, 5(2), 118-133. 

Coccia, M. (2018g). An introduction to the methods od inquiry in social sciences, Journal of 

Social and Administrative Sciences, 5(2), xxx-xxx. 

Coccia, M., & Bellitto, M. (2018). Human progress and its socioeconomic effects in society, 

Journal of Economic and Social Thought, 5(2), 160-178. 

Coccia, M., & Igor, M. (2018). Rewards in public administration: a proposed classification, 

Journal of Social and Administrative Sciences, 5(2), 68-80. 

Coccia, M., & Bozeman, B. (2016). Allometric models to measure and analyze the evolution 

of international research collaboration. Scientometrics, 108(3), 1065-1084. doi. 

10.1007/s11192-016-2027-x 

Coccia, M., Falavigna, G., & Manello, A. 2015. The impact of hybrid public and market-

oriented financing mechanisms on scientific portfolio and performances of public 

research labs: a scientometric analysis. Scientometrics, 102(1), 151-168. doi. 

10.1007/s11192-014-1427-z 

Coccia, M., & Finardi, U. (2012). Emerging nanotechnological research for future pathway of 

biomedicine. International Journal of Biomedical Nanoscience and Nanotechnology, 2 (3-4), 

299-317.  doi. 10.1504/IJBNN.2012.051223 

Coccia, M., & Finardi, U. (2013). New technological trajectories of non-thermal plasma 

technology in medicine. International Journal of Biomedical Engineering and Technology, 

11(4), 337-356. doi. 10.1504/IJBET.2013.055665 

Coccia, M., Finardi, U., & Margon, D. (2012). Current trends in nanotechnology research 

across worldwide geo-economic players, The Journal of Technology Transfer, 37(5), 777-787. 

doi. 10.1007/s10961-011-9219-6 

Coccia, M., & Rolfo, S. (2000). Ricerca pubblica e trasferimento tecnologico: il caso della 

regione Piemonte. In S. Rolfo (ed), Innovazione e piccole imprese in Piemonte, Franco Angeli 

Editore, Milano. 

https://doi.org/10.1080/09537325.2016.1268682
https://doi.org/10.1016/j.avb.2017.10.005
https://doi.org/10.1016/j.techfore.2017.11.013
http://doi.org/10.1007/s11192-016-2027-x
https://doi.org/10.1007/s11192-014-1427-z
https://doi.org/10.1504/IJBNN.2012.051223
https://doi.org/10.1504/IJBET.2013.055665
https://doi.org/10.1007/s10961-011-9219-6


Journal of Economic and Social Thought 

 H.I. Bachev, JEST, 8(1), 2021, p.25-41. 

40 

40 

Coccia, M., & Rolfo, S. (2002). Technology transfer analysis in the Italian national research 

council, Technovation - The International Journal of Technological Innovation and 

Entrepreneurship, 22(5), 291-299. doi. 10.1016/S0166-4972(01)00018-9 

Coccia, M., & Rolfo, S. (2007). How research policy changes can affect the organization and 

productivity of public research institutes, Journal of Comparative Policy Analysis, Research 

and Practice, 9(3) 215-233. doi. 10.1080/13876980701494624 

Coccia, M., & Rolfo, S. (2010). New entrepreneurial behaviour of public research 

organizations: opportunities and threats of technological services supply, International 

Journal of Services Technology and Management, 13(1-2), 134-151. doi. 

10.1504/IJSTM.2010.029674 

Coccia, M., & Rolfo, S. (2013). Human resource management and organizational behavior of 

public research institutions, International Journal of Public Administration, 36(4), 256-268. 

doi. 10.1080/01900692.2012.756889 

Coccia, M., & Rolfo, S. (2009). Project management in public research organization: Strategic 

change in complex scenarios. International Journal of Project Organisation and 

Management, 1(3), 235–252. doi. 10.1504/IJPOM.2009.027537 

Coccia, M., & Wang, L. (2015). Path-breaking directions of nanotechnology-based 

chemotherapy and molecular cancer therapy, Technological Forecasting and Social Change, 

94, 155–169. doi. 10.1016/j.techfore.2014.09.007 

Coccia, M., & Wang, L. (2016). Evolution and convergence of the patterns of international 

scientific collaboration. Proceedings of the National Academy of Sciences of the United States of 

America, 113(8), 2057-2061. doi. 10.1073/pnas.1510820113 

Faes C., Abrams S., Van Beckhoven D., Meyfroidt G., Vlieghe E., Hens N., Belgian 

Collaborative Group on COVID-19 Hospital Surveillance. 2020. Time between Symptom 

Onset, Hospitalisation and Recovery or Death: Statistical Analysis of Belgian COVID-19 

Patients. Int. J. Environ. Res. Public Health, 17, 7560. 

Forman R., Atun R., McKee M., Mossialos E. 2020. 12 Lessons learned from the management 

of the coronavirus pandemic. Health Policy. 24(6):577-580. doi: 

10.1016/j.healthpol.2020.05.008 

Gattinoni L. et al. 2020. Covid-19 Does not Lead to a ‘Typical’ Acute Respiratory Distress 

Syndrome. Am J Respir Crit Care Med.  [Retrieved from].  

Gatto M., Bertuzzo E., Mari L., Miccoli S., Carraro L., Casagrandi R., & Rinaldo A., (2020). 

Spread and dynamics of the COVID-19 epidemic in Italy: effects of emergency 

containment measures. Proceedings of the National Academy of Sciences May 117(19), 10484–

10491. doi. 10.1073/pnas.2004978117   

Glass, D.H. (2020). European and US lockdowns and second waves during the COVID-19 

pandemic. Mathematical Biosciences, 330,108472. doi. 10.1016/j.mbs.2020.108472  

Governo Italiano, (2020). #IoRestoaCasa, misure per il contenimento e gestione 

dell'emergenza epidemiologica. [Retrieved from].  

Islam, N., Sharp, S.J., Chowell, G., Shabnam, S., Kawachi, I., & Lacey, B. (2020). Physical 

distancing interventions and incidence of coronavirus disease 2019: natural experiment 

in 149 countries. BMJ, 2020; 370: m2743. 

LabCorp 2020. Individuals/ Patients, Getting COVID-19 Test Results-How to Get My 

COVID-19 Test Result. [Retrieved from].  

Ministero della Salute 2020. Covid-19 - Situazione in Italia. [Retrieved from].  

Petherick A., Kira B., Hale T., Phillips T., Webster S., Cameron-Blake E., Hallas L., Majumdar 

S., & Tatlow H. (2020). Variation in government responses to COVID-19. Blavatnik School 

Working Paper, BSG-WP-2020/032, version 7. 

Prem K., Liu Y., Russell T. W., Kucharski A.J., Eggo R. M., & Davies N. (2020). The effect of 

control strategies to reduce social mixing on outcomes of the COVID-19 epidemic in 

Wuhan, China: a modelling study, The Lancet Public Health, 25, 2020. doi. 10.1016/S2468-

2667(20)30073-6 

Renardy M., Eisenberg M., Kirschner D. 2020. Predicting the second wave of COVID-19 in 

Washtenaw County, MI, Journal of Theoretical Biology, 507(21), 110461. doi. 

10.1016/j.jtbi.2020.110461  

https://doi.org/10.1016/S0166-4972(01)00018-9
https://doi.org/10.1080/13876980701494624
http://dx.doi.org/10.1504/IJSTM.2010.029674
https://doi.org/10.1080/01900692.2012.756889
https://doi.org/10.1504/IJPOM.2009.027537
https://doi.org/10.1016/j.techfore.2014.09.007
https://doi.org/10.1073/pnas.1510820113
https://www.atsjournals.org/doi/pdf/10.1164/rccm.202003-0817LE
https://doi.org/10.1073/pnas.2004978117
https://doi.org/10.1016/j.mbs.2020.108472
http://www.governo.it/it/iorestoacasa-misure-governo
https://www.labcorp.com/coronavirus-disease-covid-19/individuals/test-results
http://www.salute.gov.it/portale/nuovocoronavirus/dettaglioContenutiNuovoCoronavirus.jsp?lingua=italiano&id=5351&area=nuovoCoronavirus&menu=vuoto
https://doi.org/10.1016/S2468-2667(20)30073-6
https://doi.org/10.1016/S2468-2667(20)30073-6
https://doi.org/10.1016/j.jtbi.2020.110461


Journal of Economic and Social Thought 

 H.I. Bachev, JEST, 8(1), 2021, p.25-41. 

41 

41 

Rosario-Denes K.A., MutzYhan S., Bernardes-Patricia C., & Conte-Junior C.A. (2020). 

Relationship between COVID-19 and weather: Case study in a tropical country. 

International Journal of Hygiene and Environmental Health, 229, 113587. 

Sterpetti A.V. 2020. Lessons Learned During the COVID-19 Virus Pandemic. Journal of the 

American College of Surgeons. doi. 10.1016/j.jamcollsurg.2020.03.018   

Tobías A. (2020). Evaluation of the lockdowns for the SARS-CoV-2 epidemic in Italy and 

Spain after one month follow up. Sci Total Environ. 725, 138539. doi. 

10.1016/j.scitotenv.2020.138539 

van Weert H. 2020. After the first wave: What effects did the COVID-19 measures have on 

regular care and how can general practitioners respond to this?(Editorial), European 

Journal of General Practice, 26(1), 126-128. doi. 10.1080/13814788.2020.1798156  

Weinstein N.D. (1987). Unrealistic optimism about susceptibility to health problems: 

conclusions from a community-wide sample. J Behav Med.10(5), 481–500.        

Zhang, B., Zhou, X., Qiu, Y., Song, Y., Feng, F., Feng. J, et al. (2020). Clinical characteristics of 

82 cases of death from COVID-19. PLoS ONE, 15(7), e0235458. 

10.1371/journal.pone.0235458    

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Copyrights 

Copyright for this article is retained by the author(s), with first publication rights granted to 

the journal. This is an open-access article distributed under the terms and conditions of the 

Creative Commons Attribution license (http://creativecommons.org/licenses/by-nc/4.0). 

 

https://doi.org/10.1016/j.scitotenv.2020.138539
https://doi.org/10.1080/13814788.2020.1798156
https://doi.org/10.1371/journal.pone.0235458
http://creativecommons.org/licenses/by-nc/4.0

