
 
 
eISSN 2279-9036       https://www.jphres.org/ 
 
 
Publisher's Disclaimer. E-publishing ahead of print is increasingly important for the rapid 
dissemination of science. Journal of Public Health Research is, therefore, E-publishing PDF 
files of an early version of manuscripts that undergone a regular peer review and have been 
accepted for publication, but have not been through the copyediting, typesetting, pagination and 
proofreading processes, which may lead to differences between this version and the final one.  
The final version of the manuscript will then appear in print on a regular issue of the journal. 
E-publishing of this PDF file has been approved by the authors.  
 
J Public Health Res 2021 [Epub ahead of print]  
 
 
 
Citation 
Carta MG, Minerba L, Demontis R, et al. The COVID-19 incidence in Italian regions 
correlates with low temperature, mobility and PM10 pollution but lethality only with low 
temperature 
 
J Public Health Res 2021;xx:2303  
 
 
doi: 10.4081/jphr.2021.2303 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

©Copyright: the Author(s), 2021 
Licensee PAGEPress, Italy 



 

1 
 

The COVID-19 incidence in Italian regions correlates with low temperature, mobility and 

PM10 pollution but lethality only with low temperature 

 

Mauro Giovanni Carta1, Luigi Minerba1, Roberto Demontis1, Germano Orrù2,  

Ferdinando Romano3, Alessandra Scano2, Angelo Restivo4, Stefano Del Giacco5,  

Simona Deidda4, Davide Firinu1, Marcello Campagna6, Federico Meloni6, Giulia Cossu1, 

Federica Sancassiani1, Luchino Chessa7, Goce Kalcev8, Roberto Littera9, Luigi Zorcolo4,  

Cesar Ivan Aviles-Gonzales1, Paolo Usai4 

 
1Department of Medical Sciences and Public Health, University of Cagliari 
2Molecular Biology Service Lab, Department of Surgical Science, University of Cagliari 
3University La Sapienza, Rome  
4Colorectal Surgery Unit, Department of Surgical Science, University of Cagliari 
5Internal Medicine, Allergy and Clinical Immunology, Department of Medical Sciences, 

University of Cagliari 
6Occupational Health Section, Department of Medical Sciences and Public Health, University of 

Cagliari 
7Center for the Study of Liver Diseases, Department of Medical Sciences, University of Cagliari 
8International Ph.D. in Innovation Sciences and Technologies, University of Cagliari 
9Complex Structure of Medical Genetics, R. Binaghi Hospital, Area Socio-Sanitaria Locale 

(ASSL) Cagliari, Azienda per la Tutela della Salute (ATS), Cagliari, Italy 

 

Corresponding author: Mauro Giovanni Carta (MD, Psychiatrist, Professor of Applied Medical 

Technology and Methodology), Department of Public Health, Clinical and Molecular Medicine, 

University of Cagliari, Via Ospedale 46, 09124 Cagliari, Italy. E-mail: mgcarta@tiscali.it   

 

Key words: COVID-19; Italy; lethality; PM10 pollution; low temperature; mobility 

 

Contributions: MGC, GO, FR, PU, data curation, writing, original draft preparation; MGC, LM, 

RD, GO, FR, AS, AR, SDG, SD, DF, MC, FM, GC, FS, LC, GK, RL, LZ, CIAG, PU, visualization, 



 

2 
 

investigation; MGC, FS, GC, GK, writing, reviewing and editing; MGC, supervision. All authors 

approved the final version of the paper. 

 

Conflict of interest: The authors declare no conflict of interest. 

 

Significance for public health 

This paper has an exploratory value, because a homogeneous population is taken into account. 

Presented results that basically contain the combined effect of cold climate (and pollution by 

PM10) on COVID-19 have to be confirmed. 

 

Abstract 

Background: The aim was to verify whether the density of particulate matter (PM10), the climate, 

and the mobility of people can influence the pandemic in the 19 regions and in the two autonomous 

Italian provinces as incidence rate and lethality. 

Design and Methods: The incidence rates per 100,000 inhabitants and the case fatality ratio (CFR) 

(dependent variables) in all Italian regions were calculated in January 2021 at John Hopkins 

University Coronavirus Center. The independent variables were: -Minimum average temperatures 

in the same month (January) of 2020, -Average pollution of PM10 in the air in each region in the 

last year available reported on a 0-10 scale to 0 = total absence of PM10 to 10 maximum pollutions. 

-Number of places in hotels occupied per inhabitants in 2020. Linear regression and Multiple 

Regression Analysis were carried out. 

Results: The spread of the COVID-19 in the Italian regions seems to be related to pollution of 

PM10, the number of beds occupied in hotels (as an index of mobility and temperature (indirect 

correlation). On the contrary, the CFR correlates inversely with temperature but not with pollution. 

Measuring the concomitant effect of two independent variables by means of Multiple Regression 

Analysis, temperature and pollution show a synergistic effect on COVID-19 incidence. 

Conclusions: The study seems to confirm the literature on the influence of temperature on the 

lethality of COVID-19 but adds the new results of an inverse relationship between the spread of 

the virus and low temperature in regions between the Mediterranean area (which includes southern 

Italy and Sicily and Sardinia islands) and the cold European temperate zone which includes the 

northern regions under the Alps. A new date also concerns the summation effect of the risk 
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between cold weather and PM10 air pollution was found. Due to several methodic weakness the 

study has an exploratory than conclusive relevance. 

 

Introduction    

The first case of Coronavirus 2019 (COVID-19) was identified in the city of Wuhan 

(China) at the end of 2019; a few months later, the epidemic had reached more than 200 countries.1, 

2 Covid-19 was declared a pandemic by the World Health Organization (WHO) on March 11, 

2020.3 Italy was one of the first nations to be affected and currently has a death rate from Covid-

19 (136.61 x 100.000 inhabitants at 20 January 2021) that is among the highest in the world.4 

Worldwide, an enormous effort has been undertaken by researchers to produce effective vaccines 

in a short time5, to understand how to counteract the symptoms of pathological manifestations, 

such as acute respiratory syndromes and intravascular coagulation, resulting from infections, 6 and 

to try to understand the ecological factors that could influence the pandemic.7 Among those factors, 

the most studied as potential determinants of the pandemic have been climate,8 nitrous oxide 

(NO2)-induced pollution,9 and particulate matter (PM), and mobility of people.10, 11 

At present, it is clear that air pollution, such as PM, can influence COVID-19 spread, while 

the data on the influence of pollution concerning the aggressiveness and lethality of the virus are 

less convincing.12 On the contrary, concerning weather influences, more robust data address the 

high lethality of COVID-19 ranging from cold temperatures to warm or boreal climates, 13 also 

with possible modifications influenced by the passing of the seasons.14 The role of mobility has 

still not been sufficiently investigated given the difficulty of accessing reliable data even if a well-

known influence of the level of mobility on the pandemic has been shown.11 Italy is a favorable 

situation for conducting this type of mobility-related investigation because throughout the national 

territory, a national public health system with free access to services for the citizen exists, which 

records data (such as new cases of COVID-19 and deaths caused by COVID-19) among the 

different regions using a homogeneous method. Healthcare is managed on a regional basis but with 

the use of national quality systems and relatively homogeneous per capita expenditure. 

Furthermore, the pandemic has been around for almost a year, and therefore, the expansion phase 

is similar. The systems that can be used to measure the independent variables are also 

homogeneous on a national basis. All of these elements, therefore, make the comparison system 

reliable. The Italian regions are also sufficiently homogenous with respect to age and gender 
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distribution of the populations15 since these parameters are known variables in influencing 

COVID-19 mortality and probably also its spread. 

The aim of this work was to verify whether the density of PM, the climate, and the mobility 

of people from the outside can influence the pandemic in the 19 regions and two autonomous 

Italian provinces as an incidence rate and lethality level measured as the case fatality ratio (CFR). 

 

Design and methods 

The incidence rates per 100.000 inhabitants since the beginning of the pandemic (21 

February 2020 to 19 January 2021 and CFR (dependent variables) in all Italian regions and in the 

two autonomous provinces of Trento and Bolzano were calculated as of January 19, 2021, on the 

basis of data from the John Hopkins University Coronavirus Center.4 This site reports the official 

data of the Italian Ministry of Health and Civil Protection. The independent variables were 

extracted as average values for each region and autonomous provinces from several official 

databases:  

(1) Minimum average temperatures in the same month (January) of 2020, ISPRA 202016; 

(2) Average pollution of PM10 in the air in each region in the last year available (2019), ISPRA 

2020, the indicator reported on a scale of 0–10 on which 0 = total absence of PM and 10 is the 

maximum pollution; and 

(3) Number of places in hotels occupied per inhabitants in 2020 until December 15.17 

We calculated the linear correlation for each of the two dependent variables (incidence of 

COVID-19 x 100,000 inhabitants between February 2020 and January 2021 and CFR) and for the 

three independent variables (PM10 Medium in 2020; Number of nights in hotel in 2020 x 

inhabitants; Mean Minimum temperatures in January) in each region and autonomous province as 

Pearson’s R coefficient. We then conducted a multiple regression analysis coupling the correlated 

variables in pairs to verify the complex effect. 
 

Results 

Table 1 shows the linear correlations between the two examined dependent variables and 

the three independent variables. As can be seen, the incidence per 100,000 inhabitants shows a 

correlation with all the three of the examined variables examined: (1) PM10 medium (as indicator 

of air purity) 2020 r = −0.0334 (inverse correlation), p = 0.021; (2) number of nights in hotel x 



 

5 
 

year x inhabitants, r = 0.488, p = 0.024; and (3) mean minimum temperatures in January r = −0.522 

(inverse correlation), p=0.009. In contrast, the CFR correlates negatively only with mean minimum 

temperatures in January r = −0.552, p = 0.009. For the multiple regression analysis using the 

dependent variable Y = incidence, and independent variable X1 = PM10 and independent variable 

X2 = number of beds occupied in hotels x inhabitants, R square (R2) was equal to 0.247779. This 

finding indicates that the predictor (Xi) explains 24.8% of the variance of Y. Adjusted R2 was 

equal to 0.208188. The coefficient of multiple correlations, (R), was 0.497774. This finding 

indicates that a moderate direct relationship between the predicted and observed data (ŷ and y, 

respectively) exists. Overall regression showed right-tailed F(1,19) = 6.258523 and p-value 

= 0.0216624. The linear regression model, Y = b0+ b1X1 +...+ bpXp, provided a better fit than 

the model without the independent variables, resulting in, Y = b0; The independent variable, iX2, 

was significant as a predictor for Y; therefore, it was excluded from the model. The Y-intercept 

(b) was two-tailed, T = 3.527832 with a p-value = 0.00224868. Hence b was significantly different 

from zero. 

Using the dependent variable, Y = Incidence, independent variable X1 = PM10, and 

independent variable X2 = mean minimum temperature in January, R2 was found to be 

0.474670. This finding indicates that the predictor (Xi) explains 47.5% of the variance of Y. 

Adjusted R2 was 0.416301. The coefficient of multiple correlations (R) was 0.688963 and 

indicates that a strong direct relationship between the predicted data (ŷ) and the observed data (y) 

existed. Overall regression: right-tailed, F(1,18) = 8.132103 and p-value = 0.00304710. The linear 

regression model, Y = b0+ b1X1 +...+bpXp, provided a better fit than the model without the 

independent variables resulting in Y = b0. All of the independent variables (Xi) were found to be 

significant. The Y-intercept (b) was two-tailed with T = 4.010683, and p-value = 0.000820084. 

Hence b was significantly different from zero. Using dependent Variable Y=Incidence; 

Independent Variable X1= Number of beds occupied x inhabitant and Independent Variable 

X2=Mean Minimum temperature in January, R square (R2) was equaled 0.272233. It means that 

the predictors (Xi) explain 27.2% of the variance of Y. Adjusted R square was equals 0.233929. 

The coefficient of multiple correlations (R) was 0.521759. It means that there is a moderate 

direct relationship between the predicted data (ŷ) and the observed data (y). The overall regression 

showed right-tailed, F(1,19) = 7.107244, p-value = 0.0152691. Since p-value < α (0.05), we 

rejected H0. The linear regression model, Y = b0+ b1X1 +...+bpXp, provides a better fit than the 
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model without the independent variables resulting in Y = b0. The following independent variable 

X1 was not significant as a predictor for Y; therefore, it was excluded from the model. The Y-

intercept (b) was two-tailed with T = 3.898631, and a p-value = 0.000965824; hence, b was 

significantly different from zero.  

 

Discussion 

The study seems to indicate that the spread of the COVID-19 epidemic in the Italian regions 

is closely related to environmental variables such as pollution of PM10 (indirect correlation with 

indices of air purity), the number of beds occupied in hotels (index of the mobility of people, 

correlation direct) and temperature (indirect correlation), On the contrary, the lethality of the virus 

measured as CFR inversely correlated with the temperature alone. This work focused on a specific 

interest because it is known that the study of environmental factors is often affected by co-variables 

that are not always easy to treat, such as potential confounders, including social distancing, 18, 19 

models of health systems influencing access to care, 20- 23 genetic profiles of populations, 24, 25 and 

differences in phases of an outbreak in different countries. 26 In this case, we are working on a 

population in which most of these variables are balanced. However, when we add two by two, the 

independent variables that showed a correlation with the highest incidence, only the mean 

temperature and pollution demonstrated a synergistic effect, while the effect of the indicator of 

territorial mobility did not show an increase in the effect of each of the two analyzed variables. 

However, it should be noted that the regions of Northern Italy are the coldest as shown in 

Table 1. In descending rank, Bolzano, Valle d’Aosta, Trentino, Veneto, and Lombardy, were the 

most polluted (Table 1). Shown in descending rank are Trentino, Lombardia, Emilia Romagna, 

Piemonte, and Umbria in which there is higher average mobility of people (Table 1). Descending 

ranking Bolzano, Trentino, Valle d’Aosta, Veneto, and Toscana are shown in descending rank but 

are those areas with the highest incidence of COVID-19 (Table 1). Descending ranking Bolzano, 

Valle d’Aosta, Veneto, Lombardy, Piemonte). It is, therefore, possible that the analysis of 

regression of the last element alone suffers from the confounding effect of the relationship with 

the other two variables and therefore, shows a fictitious relationship that offers nothing additional 

with respect to the sum with the other two in the multiple regression analysis. On the other hand, 

the measure of mobility between regions we adopted does not mean that territorial mobility can be 

excluded as a determinant of the pandemic spread. The number of beds occupied in the hotel is an 
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indicator that does not take into account the mobility determined by other variables, such as 

campsites, bed and breakfasts, and second homes. Therefore, considering the limits of this 

indicator, we can only say that the bed number cannot add significant value to the variability shown 

by temperature and leachate pollution. The effect of PM pollution is an extensively studied element 

in the literature, and the evidence of its direct relationship with the spread of the virus is quite 

robust. 27- 29 Inhaled PM particles are suggested to cause compromise to the immune response in 

respiratory systems by interfering with angiotensin 2 converting enzyme, resulting in susceptibility 

to COVID-19 infection. Furthermore, activation of other inflammatory diseases can induce a 

cytokine storm thus favoring and/or aggravating the symptoms of COVID-19.30 

So far, the study of the influence of climate on Covid-19 has been studied in relation to the 

lethality of the virus rather than the spread of the pandemic. The warmest provinces of some Italian 

Regions were found to have the lowest CFR for COVID-19.31 It was also found that the areas with 

tropical climates (Netherlands, France, and the United Kingdom) had lower CFRs than those in 

some other countries in Europe.32 Coherently, the equatorial nations had lower COVID-19 lethality 

than other countries (with the exclusion of Ecuador, which had a cold climate due to the mean 

altitude).8 However, the relationship, at least outside the temperate areas, is not linear; while the 

central cold temperate countries of Europe shows the highest levels of CFR, the sub-arctic and 

Mediterranean ones had lower CFRs.13 Furthermore, the trend of CFR decrease in summer was 

seen both in temperate areas in the Southern rather than in the Northern hemisphere (similarly in 

Australia33 and Chile34). This study seems to confirms the literature concerning the influence of 

temperature on the lethality of the COVID-19 but adds new results about an inverse relationship 

between the spread of the virus and temperature (the lower the temperature, the higher the spread) 

in regions between the Mediterranean area (which includes southern Italy, Sicily, and Sardinia 

Islands)14 and the cold temperate zone, which includes the Northern regions under the Alps.35 New 

data also address the summation effects of the risk between cold weather and PM10 air pollution 

although it need to be confirmed. 

The study has the strong limitations of ecological studies in which it is practically 

impossible to balance all of the confounding variables. Furthermore, dealing with routine macro-

indicators for measuring the variables, suffers from the scarce flexibility of these indicators. 

However, at least some confounders may have been balanced by the fact that we worked with a 

homogeneous population. The study has more of a heuristic and exploratory value rather than 
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providing a definitive verification of hypotheses. The synergistic effect of the cold climate (within 

the limits of temperate areas) and pollution by PM10 must be confirmed by broader studies in 

terms of resources and methodology. The results could in fact be of importance in terms of public 

health and preventive strategies. 

 

Funding: This research received no external funding. 

 

References 

1. Dong E, Du H, Gardner L. An interactive web-based dashboard to track COVID-19 in real time. 
Lancet Infect Dis 2020;20:533-5. 

2. Carta MG, Romano F, Orrù G. The true challenges of the Covid-19 epidemics: The need for 
essential levels of care for all. Open Respir Med J 2020;14:8-9. 

3. Perrella A, Carannante N, Berretta M, et al. Novel Coronavirus 2019 (Sars-CoV2): a global 
emergency that needs new approaches? Eur Rev Med Pharmacol Sci 2020;24:2162-4. 

4. John Hopkins University [Internet]. Coronavirus Resource Center 2020. Accessed: January 
2021. Available from: https://coronavirus.jhu.edu/  

5. Mellet J, Pepper MS. A COVID-19 vaccine: Big strides come with big challenges. Vaccines 
(Basel) 2021;9:E39.  

6. Littera R, Campagna M, Deidda S, et al. Human leukocyte antigen complex and other 
immunogenetic and clinical factors influence susceptibility or protection to SARS-CoV-2 
infection and severity of the disease course. The Sardinian experience. Front Immunol 
2020;11:605688.  

7. Cascetta E, Henke I, Di Francesco L. The effects of air pollution, sea exposure and altitude on 
COVID-19 hospitalization rates in Italy. Int J Environ Res Public Health 2021;18:E452. 

8. Carta MG, Scano A, Lindert J, et al. Association between the spread of COVID-19 and weather-
climatic parameters. Eur Rev Med Pharmacol Sci 2020;24:8226-31.  

9. Bigdeli M, Rouffy B, Lane BD, et al. Health systems governance: the missing links. BMJ Global 
Health 2020;5:e002533.  

10. Bilal, Bashir MF, Komal B, et al. Nexus between the COVID-19 dynamics and environmental 
pollution indicators in South America. Risk Manag Healthc Policy 2021;14:67-74.  

11. Hu S, Xiong C, Yang M, et al. A big-data driven approach to analyzing and modeling human 
mobility trend under non-pharmaceutical interventions during COVID-19 pandemic. Transp 
Res Part C Emerg Technol 2021;124:102955. 

12. Cascella M, Rajnik M, Cuomo A, et al. Features, evaluation, and treatment of coronavirus. 
StatPearls: Treasure Island; 2020. 

13. Orrù G, Romano F, Scano A, et al. The climate in the European Union and the enlarged 
European region is a determinant of the COVID-19 case fatality ratio. Biointerface Res Appl 
Chem 2021;11:10979-86. 



 

9 
 

14. Carta MG, EskinM, Moussaoiu D, Karam E. Mental health in the Mediterranean Area. Clin 
Pract Epidemiol Ment Health 2020;16:67-69. 

15. Tuttitalia [Internet]. [Statistiche Demografiche - Italia. Popolazione per età, sesso e stato civile 
2019. Statistiche su dati ISTAT (Demographic Statistics - Italy. Population by age, sex and 
marital status 2019. Statistics on Italian Statistical Institute data)].[In Italian]. Accessed: 23 
April 2021. Available from: https://www.tuttitalia.it/statistiche/popolazione-eta-sesso-stato-
civile-2019/  

16. ISPRA (Istituto Superiore per la Protezione e la Ricerca Ambientale) [Internet]. [Valori 
climatici normali di temperatura e precipitazione in Italia (Climatic normal values of 
temperature and precipitation in Italy)].[In Italian]. Accessed: January 2020. Available from: 
gov.it/it/pubblicazioni/stato-dellambiente/valori-climatici-normali-di-temperatura-e-
precipitazione-in-italia  

17. Eumondo [Internet]. Centro Studi Federalberghi: [Classifica Turismo Regioni Italiane 2020 
(Tourism Ranking Italian Regions 2020)].[in Italian]. Accessed: January 2020. Available 
from: https://eumondo.altervista.org/classifica-turismo-regioni-italiane-2020/  

18. Wang Z, Fu Y, Guo Z, et al. Transmission and prevention of SARS-CoV-2. Biochem Soc 
Trans 2020;48:2307-16. 

19. Bugalia S, Bajiya VP, Tripathi JP, et al. Mathematical modeling of COVID-19 transmission: 
the roles of intervention strategies and lockdown. Math Biosci Eng 2020;17;5961-86. 

20. Wang Z, Duan Y, Jin Y, Zheng ZJ. Coronavirus disease 2019 (COVID-19) pandemic: how 
countries should build more resilient health systems for preparedness and response. Glob 
Health J 2020;4:139-45. 

21. Abdalla M, Abar A, Beiter ER, Saad M. Asynchrony between individual and government 
actions accounts for disproportionate impact of COVID-19 on vulnerable communities. Am J 
Prev Med 2021;60:318-26. 

22. Petretto DR, Masala I, Masala C. School closure and children in the outbreak of COVID-19. 
Clin Pract Epidemiol Ment Health 2020;16:189-91. 

23. Kurotschka PK, Serafini A, Demontis M, et al. General practitioners' experiences during the 
first phase of the COVID-19 pandemic in Italy: A critical incident technique study. Front 
Public Health 2021;9:623904.  

25. Martín Giménez VM, Ferder L, Inserra F, et al. Differences in RAAS/vitamin D linked to 
genetics and socioeconomic factors could explain the higher mortality rate in African 
Americans with COVID-19. Ther Adv Cardiovasc Dis 2020;14:1753944720977715. 

26. Orrù G, Carta MG, Bramanti A. Design of FRET Probes for SNP RS1006737, Related to mood 
disorder. Clin Pract Epidemiol Ment Health 2018:14:53-62. 

27. Fan G, Yang Z, Lin Q, et al. Decreased case fatality rate of COVID-19 in the second wave: A 
study in 53 countries or regions. Transbound Emerg Dis 2021;68:213-5. 

28. Wu X, Nethery RC, Sabath MB, et al. Exposure to air pollution and COVID-19 mortality in 
the United States. medRxiv 2020. 



 

10 
 

29. Fattorini D, Regoli F. Role of the chronic air pollution levels in the Covid-19 outbreak risk in 
Italy. Environ Pollut 2020;264:114732. 

30. Conticini E, Frediani B, Caro D. Can atmospheric pollution be considered a co-factor in 
extremely high level of SARS-CoV-2 lethality in Northern Italy? Environ Pollut 
2020;261:114465. 

31. Chen B, Jia P, Han J. Role of indoor aerosols for COVID-19 viral transmission: a review. 
Environ Chem Lett 2021;13:1-18.  

32. Carta MG, Scano A, Minerba L, et al. Does living in previously exposed malaria or warm areas 
is associated with a lower risk of severe COVID-19 infection in Italy? Biointerface Research 
in Applied Chemistry 2021;11:9744-9748. 

33. Carta MG, Kalcev G, Scano A, et al. Is the inversion in the trend of the Lethality of the COVID-
19 in the two hemispheres due to the difference in seasons and weather? Biointerface Res Appl 
Chem 2021;11:10429-34. 

34. Aviles-Gonzales CI, Orrù G, Brasesco MV, et al. COVID-19 case fatality ratio of Latino 
America Countries with temperate climate partially follows European and Oceania trends 
according to seasonal change. Biointerface Res Appl Chem 2021;11:11116-21. 

35. Sancassiani F, Carmassi C, Romano F, et al. Impairment of quality of life associated with 
lifetime diagnosis of post-traumatic stress disorder in women-A national survey in Italy. Clin 
Pract Epidemiol Ment Health 2019;15:38-43. 

 

 

  



 

11 
 

Table 1. Correlation between the two dependent and the three independent variables examined.  

Region Incidence x 
100.000 

CFR PM10  
medium 
2020 
0=Mx 
10=Min 

Number of 
nights 
in hotel 
x year  
x inhab. 

Mean 
minimum 
temperatures 
in January 
 

Sardinia 2131.3 2.5 5.7 2.3 5.5 
Campania 3513.6 1.6 3.3 0.7 3.3 
Emilia Romagna 4419.5 4.3 2.9 2.0 0.1 
Veneto 5988.7 2.6 3.4 2.7 -1.7 
Marche 3188.5 3.6 4.7 1.6 1.1 
Lazio 3159.1 2.3 3.6 0.7 2.1 
Friuli Veneto 
Giulia 

4821.5 3.4 4 1.7 -0.7 

Sicily  2307.9 2.5 3.5 0.6 6.0 
Liguria 4189.2 4.3 3.7 1.9 2.2 
Lombardy 5051.6 5.1 2.2 0.5 -1.4 
Molise 2402.6 3.0 7 0.4 1.2 
Piedmont 4828.2 3.9 3 0.4 -1.2 
Calabria  1439.1 1.9 5 1.5 5.2 
Tuscany 3393.5 3.1 4.1 2.4 2.2 
Apulia 2633.4 2.6 3.7 1.0 4.3 
Valle d’Aosta 6032.7 5.2 6 5.3 -7 
Abruzzo 2942.6 3.4 4 1.3 0.7 
Bozen (province) 6046.4 2.5 6 10.3 -7.5 
Trentino Alto-
Adige  

40504.8 4.3 1 6.5 -5.9 

Umbria  3591.4 2.1 3 1.2 1.1 
Basilicata* 2182.9 2.3 7 1.2 3.2 
R with incidence  R=0.334 

p=0.138 
 
 

R = -0.497 
p=0.0219 
 

R=0.4881 
p= 0.024 
 
 

R= -0.522 
p=0.015 
 

R with CFR  ---- R=-0.2633 
p=0.249 

R=0.1645 
p=0.476 
 

R=-0.5527 
p=0.009 

 

 


