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Abstract—This paper analyzes the impact of the Covid-19 

pandemic on Tito, a small municipality in Basilicata, Italy. 

Descriptive and inferential statistical models were used to study 

the course of the pandemic and predict its future development. The 

paper examines the possible consequences of proximity to a Site of 

National Interest on the spread of infection. The linear regression 

model was used to analyze the above phenomena. The paper also 

illustrates the multiple linear regression model and how it was 

constructed, considering the qualitative explanatory variables and 

ANOVA. The models were applied to data collected in the 

Municipality of Tito to test the trend of infection within the 

municipal area, with particular attention to the variables of 

gender, age, area of residence and vaccination status. 

Keywords—Covid-19, Spatial planning, Simple Linear 

Regression, Interested National Site 

I. INTRODUCTION  

The propagation of Covid-19 brought dramatic 
consequences worldwide, causing the death of millions of 
people, overcrowding of hospitals, and long-term health 
problems (a phenomenon identified as 'long covid'). 
Furthermore, with the introduction of mass vaccination, 
despite an initial semblance of newfound normalcy, the 
effects of the pandemic are still present, and the 
implementation of restrictive measures to curb contagion, 
such as the implementation of lockdown, has caused social 
and economic hardship [1]. During this period, the media 
and daily reports have familiarized us with statistical terms 
and objects such as the total number of positives, cured, 
deceased, and swabs taken, or, to use terms such as positivity 
rate, mortality rate, and percentage vaccinated in the total 
population. The statistical models used in this work make it 
possible to analyze the trend of the phenomenon and try to 
make predictions about its possible future trends [2]. 
Statistical models make it possible to study how a certain 
factor may influence the trend of another and to understand 
how they are correlated. In particular, the regression model 
was used for this analysis to assess the course of the 

pandemic and predict its future developments to provide a 
general picture of the spread of the virus in the municipality 
of Tito. 

The Covid-19 pandemic includes a series of other serious 
respiratory diseases that have appeared in recent years, all 
with a very high mortality rate and severe symptoms. To 
keep the evolution of the epidemic under control, reference 
was made to the R0 indicator, the average number of 
secondary infections produced by an already infected 
individual who came into contact with a population that had 
never been exposed to a similar pathogen before. For Covid-
19, on the other hand, the R0 index fluctuates from a value of 
1, in which the epidemic is considered controllable, up to 3 
in periods of maximum virus concentration. This means that 
an infected individual can infect two or three other people. 

This work aims to apply the models of descriptive and 
inferential statistics to a limited context, such as a small 
municipality in Basilicata. This paper aims to apply the 
models of descriptive and inferential statistics to a limited 
context, such as that of a small municipality in Basilicata. 
For the dispicline of urban and regional planning, it is 
important to analyze small and disadvantaged contexts. 
Understanding the dynamics in these contexts is useful for 
targeting funding and developing place-based policies, e.g., 
SNAI [3–5]. 

Not all countries have been affected in the same way by 
Covid-19. Therefore we illustrate how the health crisis has 
translated into economic terms with particular attention to 
the measures taken in Italy [6]. Finally, the trend of the 
Basilicata region is briefly presented, analyzing some of the 
main indicators of contagion. After the first phase of the 
emergency, the debate on the economic and social 
consequences that the pandemic would bring was ignited. 

The economic repercussions of the pandemic depend on 
the direct and indirect effects of its supply and demand. One 
of the immediate effects of the Covid-19 pandemic has been 
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the sudden negative shock to supply, i.e., the shutdown of all 
production chains deemed non-essential. The lockdown, with 
the closure of plants and factories in most production sectors, 
led to the halt of production in certain geographical areas, 
which also led to negative consequences for other 
geographical areas and other production sectors. This 
negative shock also corresponds to the demand-side shock. 
With the halt in production activities, workers' incomes also 
suffered a downsizing, which led to a sharp drop in 
household consumption, mainly due to the uncertainty about 
the duration of the pandemic and the restrictive measures 
adopted. The epidemic has led investors to no longer take 
investment risks. 

Consequently, banks are also feeling the pandemic's 
adverse effects because they can no longer give credit to 
their customers. Following the strict containment measures 
in Italy [7,8], the economic effects were immediately severe 
and with a very marked impact compared to other countries 
in the Euro area. This depended on various factors. The 
epidemic spread in Italy a few weeks earlier than in other 
European countries; this led to having to impose containment 
measures for a period longer with direct impacts on those 
sectors most affected by the shutdown of activities. 

The phenomena illustrated above were analyzed through 
the application of a statistical model, in particular, the linear 
regression model [9]. 

II. MATERIALS AND METHODOLOGY 

The Simple Linear Regression Model was first analyzed, 
where a quantitative phenomenon Y is explained by a single 
explanatory variable X. This model can be used for 
descriptive and interpretative purposes of a phenomenon, for 
simulation purposes (evaluate Y as a function of alternative 
scenarios of X) and for purposes of analysis of a real 
problem, such as the COVID-19 epidemic, starting only from 
the study of a variable. However, it is difficult to admit that a 
single quantitative variable X can explain a quantitative 
phenomenon Y; in fact, most real phenomena depend on and 
are influenced by several variables. The introduction of p > 1 
explanatory variable leads to the Multiple Linear Regression 
Model. To describe how this latter model is built, all the 
phases already examined in the simple case are taken up, 
paying attention to all the differences and complications that 
this entails in all parts of the building process and verifying 
the validity of the Model. This first methodological phase 
concludes by considering the case in which the explanatory 
variables are qualitative and how they can influence the 
model construction and evaluation phase, specifying the 
Analysis of Variance (ANOVA). The models described were 
applied to data relating to the health emergency caused by 
Covid-19 in the Municipality of Tito to verify the infection 
trend within the municipal area [10]. The data collected 
derives from the database present at the municipal offices of 
the Municipality processed using descriptive and inferential 
statistical techniques. 

The first part of the work focused on the descriptive and 
territorial analysis of the data collected to specify which part 
of the population was most affected by the virus. The 
variables taken into consideration are Gender, Age, the 
average duration of the disease, the area of residence of the 
individuals positive for the virus, and other available 
variables, with particular attention to the periods in which 
there was the highest number of infections. Furthermore, 

from the database available with Vaccinations data, it was 
possible to verify whether and to what extent a vaccinated 
individual (with one or more doses) has a shorter duration of 
the disease than an unvaccinated individual and, therefore, 
how the vaccines have influenced the progress of the 
infection. This led to an overall description of the epidemic 
trend in the municipality, considering all the variables 
described. Finally, after specifying the independent and 
dependent variables, the Multiple Linear Regression Model 
was built and applied to verify which variables most 
influenced the contagion's spread within the Municipality, 
confirming what was reported in the descriptive analysis. 

III. RESULT AND DISCUSSION 

The aim was to carry out a statistical investigation, based 
on the Multiple Linear Regression Model, on how the virus 
was introduced and spread in the population and how it 
spread, which part of the population was most affected, and 
if the vaccine is effective in decreasing the likelihood of the 
spread and severity of the disease.  

With the start of the vaccination campaign in the 
municipality by the Potenza Health Authority (ASP), the 
average duration of isolation has been slowly decreasing for 
those at least 80 years old. In fact, out of a sample of 273 
individuals, we see that more people were vaccinated than 
unvaccinated. The number of people who got at least one 
dose of vaccine is 189, equal to 69 % of the sample, 
compared with several unvaccinated people, 84, equal to 
31%. Of these, 105 are Women (56 % of the population), 
with an average age of around 41 years; 84 are Men (44 % of 
the population), with an average age of 39. The data 
concerning the frequencies of the variable Gender are shown 
in Table 1 below. 

TABLE I.  THE NUMBER OF PEOPLE WHO GOT AT LEAST ONE DOSE OF 

VACCINE CATEGORIZED BY GENDER. 

Frequencies of variable Gender 

Gender Absolute frequency Relative frequency Percentage 

Male 84 0.444 44.44% 

Female 105 0.565 55.56% 

Total 189 1 100% 

 

Indeed, in January 2022, when there was a significant 
increase in the number of new positive cases, 415 positives 
were detected, including 192 men (46%) and 223 women 
(64%). Considering the isolation period factor, the data was 
also analyzed relative to the spatial localization. As depicted 
in the following map, the infected in "Zone D" show a more 
significant isolation period. This evidence may be influenced 
by the proximity to the industrial area in which the Tito 
Interested National Site (INS) resides, see Fig. 1. 

Moreover, the results obtained from the study descriptive 
of the phenomenon confirm those obtained in the inferential 
analysis. The variables found to be most significant and with 
more extraordinary predictive ability on days of isolation are 
the "November 2020 period" and "Zone D" variable. In 
addition to the strong relationship between isolation days and 
the period of November 2020, in which the highest peak of 
Covid-19 cases was observed, "Zone D," in which some Rest 
Homes are located, was found to be one of the most 
significant variables, confirming how the virus was more  
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concentrated in this zone leading to a more substantial 
number of isolation days. 

The statistical model shows that the variables "Age" and 
"Sex M" are also suitable for explaining the dependent 
variable variations. Furthermore, we have analyzed the 
phenomenon in terms of spatial diffusion and by observing 
the relationship between the epidemic and the critical 
environmental area. Thus, we can state that the study 
undertaken on the evolution of Covid-19 infection in the 
Municipality of Tito during the period from September 2020 
to March 2022 has led to significant results that can 
summarize what happened in those months, focusing on the 
population groups most affected and the places most 
subjected, also for the nearby INS of industrial area of Tito. 
This study thus made it possible to give a more complete and 
accurate picture of the pandemic in the various areas of the 
municipality and the need of the evaluation of spatial 
variables for multiple applications [11]. In conclusion, spatial 
analysis of data associated with COVID-19 may be useful 
for:  

• Outbreak identification: spatial analysis can help 
identify geographic areas where high numbers 
of COVID-19 cases occur, allowing public 
health authorities to focus on the most affected 
areas. 

• Resource planning: spatial analysis can help 
understand where more health resources are 
needed, such as hospitals, health personnel, 
personal protective equipment, and medical 
supplies. This allows for better planning of 
resource distribution to meet patient needs. 

• Policy evaluation: spatial analysis can help 
evaluate the effectiveness of health policies 
adopted to prevent the spread of COVID-19 in 
different geographic regions. 

• Identification of trends: spatial analysis can help 
identify trends and patterns in the spread of 
COVID-19 in different geographic areas, 
enabling public health authorities to adopt 
effective strategies to prevent the spread of the 
virus in the future. 
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Fig. 1. Georeferenced Covid-19 isolation period data and in red the area of Tito Interested National Site. 
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