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Covid-19 pandemic waves in Italy since 2020 
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Covid-19 outbreak: comparison among different countries  since 2020 

Italy (with 169,000 deceased people  
for a population of 60,000,000 of  
inhabitants) has been one of the 
European countries where Covid-19 
has had the strongest impact (since 
the beginning), although the high 
percentage of complete vaccination 
with 3 doses

Data from John Hopkins University  and Our World data, updated on July 5, 2022 
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Covid-19 outbreak in Italy, how it started…

First official patient was found at the end of 
February 2020, but new data (from wastewater data 
and blood samples or other sources)  indicate that 
the virus was already  circulating in Italy and Europe  
since  the end of  2019 
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Since the beginning COVID-19 
has had a different impact (in 
terms of deceased people and 
ICU) in the north, the center and 
the south of Italy. 

The northern part  of Italy  has 
b e e n t h e o n e w h e re t h e 
pandemic has had  the most 
dramatic impact  

But the v irus was a lready 
circulating for months all over, so 
WHY the north of Italy has had 
the highest impact?

Impact of Covid-19 in Italy
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Pollution and Covid-19 mortality

Several papers relating  
pollution and 

respiratory diseases 
already for SARS 
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Correlation among Pollution and Covid-19 mortality
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Link

Most polluted areas in Europe

Pianura Padana, in the North of Italy is one of the most  
polluted areas in Europe… could this explain the 
different impact?
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https://www.eea.europa.eu/themes/air/urban-air-quality/european-city-air-quality-viewer


Link

Data on deaths caused by air pollution 

Around 30000 deaths per year 
for air pollution in Italy 
i.e. 
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https://ourworldindata.org/search?q=deaths+pollution


Data on the deaths for air pollution 

T h e r e a r e a r o u n d 
30000 deaths per year 
for air pollution in 
Italy, and around  1/3 
( 1 0 0 0 0 ) o f t h e s e 
deaths are just in 
Lombardy  
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But pollution was likely only one risk factor for explaining 
the  dramatic impact that Covid-19 has had in the north of 
Italy with respect to the rest of the country  

So we considered also other probable risk indicators 
according to the published literature  on Covid-19 
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RISK INDICATORS that we considered for Covid-19
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Historical data 
taken from public 
repositories 
concerning 
territorial or 
environmental 
factors which are  
unevenly 
distributed among 
the regions.



Temperature as a RISK INDICATOR for Covid-19
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COLD TEMPERATURE SUPPRESS THE FIRST 
LINE OF IMMUNE DEFENSES THAT ARE 
PUT IN PLACE IN OUR NOSE, WHICH 
REPRESENTS THE MAIN ENTRY ROUTE 
FOR AERIAL VIRUSES

Cold temperature is a risk factor as 
confirmed by a  recent study 
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Very small pairwise correlations among normalized indicators 



The Crichton Risk Triangle

HAZARD is related to the potential of an event to cause damage (in this case the probability of an epidemic spreading)

EXPOSURE is a measure of the resources exposed to the potential damage (the number of people present in a certain region)

VULNERABILITY is the aptitude to be damaged once exposed to the harmful event (the probability that, once infected, one 
becomes ill, is hospitalized and eventually dies).
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Risk Index = E  *  H  *  V
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Risk Index   Vs   Pandemic Data
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Comparison with COVID-19 pandemic data (up to July 14, 2020)

DEATHS

Our  a-priori risk index compares well  
with Covid-19 pandemic data, but also  
with   seasonal  influenza data 
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Robustness of the a-priori Risk index
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COMPARISON OF THE SITUATION  FOR THE PERIOD JANUARY-JUNE 2022 AND EFFECT OF VACCINATIONS

Vaccinations have strongly reduced 
the deaths due to Covid-19  
mitigating the higher priori-risk of 
Lombardia with respect to other 
Italian regions  !  

M o r e d e a t h s t h a n 
expected in Sicily due to 
a lower percentage of 
vaccinations !  
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Conclusions
There seem to be  several structural and environmental regional co-
factors which should be taken into account  in order estimate in a 
realistic way the epidemic risk and decide the most effective 
restrictions  to  contain  epidemic waves like that of Covid-19.   
The a-priori risk index  is an efficient way to consider them. 

                  Official  Total Deaths due to Covid-19   (updated on 05/07/22)   
                       Italy               169,000      (60,000,000 inhabitants)    
                       Lombardy       40,879       (10,000,000 inhabitants)     24.2 % of the all country 
                       Sicily               11,231       (  5,000,000 inhabitants)       6.6 % of the all country 

                       Cuba                 8,529        (11,300,000 inhabitants) 

This method could be extended (considering for example also other 
cofactors of genetic origin) and tested  also for  other countries if 
data were available

Source Our world in data
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Thanks for your attention !
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