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Abstract. A widely discussed theme at thistime in Italy concerns the statistical data used
to evaluatethe Covid-19trend, given that someindicatorshave had considerableinfluence
in determining policy choices. Thestatistical collection can produce an infodemic process
that we must counteract and avoid. In some cases, information on the effects of Covid-19
is difficult to obtain, and data are not always scientifically collected. Pandemic data are
often analysed without being standardised, or do not have an established definition. Some
indicatorsaredifficult to measure, whilethe use of a singlerecogni sed measurewould help
to better understand the effects of the pandemic. Moreover, the way in which statistical
information on Covid-19isdisseminated al so contributesto createaframing that can affect
the use of the variables (or indicators) analysed. The correct use and interpretation of
indicators becomes relevant when an increasing amount of information contains
measurement errors due to non-structured data or interpretative framing. The aim of the
articleistoidentify the potential biasthat can be generated by reading pandemic data. The
entire process of statistical collection, including its communication, should be monitored
because good public choices should depend on the correct use of statistics.
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1. INTRODUCTION

The pandemic crisis has changed the perception of thefacts (Halpern et a., 2020),
and with that, the quantitative information through which facts are described. This
situation of general change (both objective and subjective) dueto lifestylescreates
a risk of incurring bias in the use, communication and interpretation of data
(Antolini et al., 2006), and this could become a pandemic phenomenon itself. The
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difficulty ininterpreting theindicators chosen to describethereality asit manifests
itself iscompounded by the difficulty of assessing theimpact of Covid-19, which,
first of al, requiresatheoretical scheme of referencethat inevitably influencesthe
choiceof theindicatorsthemselves. Theimpact of Covid-19, infact, hasimportant
economic influencesin addition to its social and public health effects. In Italy, for
example, afall of 5.8%inhousehol d disposableincomesoccurredinthesecond hal f
of 2020, while savingsincreased by 5.3% (ISTAT, 2020). Theincreasein savings,
whichisduetothefall in consumption, can beinterpreted differently. Infact, it can
be configured as a proxy for the welfare system, which has not allowed such an
incisivefall in household disposableincome, or asaproxy for the existence of the
unobserved economy - the underground and criminal economy estimated at 211
billioneurosinltaly or equal to 11.9 per cent of Italy’s GDP. Inthislatter case, the
savings would be only partially connected to the trend in disposable income.

Therefore, evaluation of the effects of the pandemic requires, first of al, a
theoretical framework of reference that can consider the different aspects (social,
economic and psychological) that the pandemic impacts and attribute to each of
them a ‘ specific weight’. Fortuitously, the enormous amount of data availableis
processed by following so-called heuristicstoformul atethe necessary eval uations.
These are mental shortcutsthat simplify the interpretation of reality and available
data, with preference for a cognitive process, either by intuition or based on
experience (Kahneman et a., 1982). In the pandemic context, which isinevitably
characterised by astrong emotional component that pervadesall sectorsof society,
evaluation requires homogeneous and good quality data in the dimensions of the
analysis, and these data become the fundamental prerequisite (Franchet, 1991).
Conversely, heuristics seem to work well in many cases, although good statistical
background information (again, good in terms of accessibility and timeliness)
remains a prerequisite.

Thequality of statistical informationisgreatly influenced by theway dataare
collected (Eurostat, 2014), and thisaspect i nfluencesthe comparability of estimates
of many phenomena, both social causes of death or immigration (Doody et al.,
2001; Kelly, 1982) and economic (Diewert, 1995). Themode of datacollection can
determine an overestimation/sub-estimation of largeamountsof datasubsequently
used to construct the indicators.

By contrast, the way in which the phenomenon is statistically represented
depends on the data selection. All the above, together with the way statistical data
are communicated, can produce informative bias:

‘The errors arise from: sampling, frame coverage, measurement, non-
response, data processing, and model assumptions (Eurostat, ibidem
p.3).
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This is true both for the measures adopted and for the meaning that our
“mental accounting” attributes to the data.

The aim of the paper is to represent acritical discussion of some pandemic
indicators, with an in-depth diary of the events that took place in Italy. More
analytically, the paper wantsto highlight how themain pandemicindicators(i.e. the
death count for Covid-19) have been constructed and managed al so considering the
correct perception of their meaning (i.e. the number of infected).

This inappropriate interpretation of the indicators, also carried out by the
media, can influence both the choices of policy makers and the community.

The paper is structured as follows:

InPart 2, weaddressthemethodol ogical problem of thequality of measurement
to represent reality. This section emphasizes the importance of choosing correct
indicators and understanding their meaning; if both aspects are not taken into
account, we risk generating a process of “infodemic”, with a correlated loss of
information.

In part 3, we analyse the importance of data collection, in this case the cause
of death, to build homogeneous and therefore comparabl e indicators.

In part 4, we examine the measures taken by the Italian Government, while
a so considering thetrendsin the most important indicators used for the eval uation
of the pandemic state.

In part 5, we explore the main statistical indicators, highlighting how the
different cal culation methodol ogi escan producedifferent measuresof thepandemic
phenomenon.

Finaly, in part 6, we analyse the potential influence of the communicative
model used for cognitive mechanisms inside our minds on the perception of the
Covid-19 phenomenon.

2. UNDERSTANDING THE INFODEMIC TRAP AS A LOSS OF
INFORMATION. A METHODOL OGICAL OVERVIEW

In order to be used, the indicators must have direct operational definitions and a
close semantic relationship with the property to be measured (Marradi, 2007). In
addition, only conceptsthat refer to the specific properties present in the analysis
or collection units, on which the phenomenon is analysed, can be considered as
indicators. Conversely, thechoiceof indicatorsdependsontheindividual researcher,
whose only, but unavoidable, limit isto keep in mind the relationship between the
indicator and theindicated concept, without establishing whether itisacauseor an
effect (Stevens, 1946; Stevens, 1951; Blalock, 1961; Sullivan, 1974):
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‘Thefirst principleisthat an indicator should identify the essence of the
problem and have a clear accepted normative interpretation. The second
principleisthat an indicator should be robust and statistically validated;
the third principle is that an indicator should be responsive to effective
policy interventions but not subject to manipulation; the fourth principle
isthat anindicator should be measurabl einasufficiently comparableway
across member states. The fifth principle is that an indicator should be
timely and susceptible to revision; the sixth principle is that the
measurement of an indicator should not impose a too large burden on
member states, on enterprise, or onthe Union’'scitizens' (Atkinsonetal.,
2002, p. 21).

Thevalidity of theindicators, therefore, isfirst conceptual, evenif they must
meet, as much as possible, certain requirements in order to be used. In fact, they
should beexclusive(not repl aceablewith other indicators) and univocal (interpretable
in an unambiguous way with respect to the direction of the variations) (Curatolo,
1974); sensitive and exhaustive (able to express the entire phenomenon observed
by recordingitsvariationsintimeor space); andfinally, they shouldbefaithful (able
to attribute the same variations to changes in reality), regardless of the unit of
measurement adopted. The operativity of the indicators (Maggino et Mola, 2007)
(i.e. the ability to trandlate the concept into an indicator) must be considered,
respecting as many of the requirements listed above as possible. In the case of
Covid-19, for example, among the characteristics listed, faithfulness is the
requirement that cannot always be met.

Inaddition, the* operational capacity’ of anindicator dependsontheavailability
of thebasi c statistical information needed to translatethe concept into measurement
and useit. The concept of measurement must thereforebe understood as* empirical
measurement’ , whose quality in observationa datadependson the effectiveness of
the instruments used for their collection (Hubbard, 2010, p.126):

“Your problemisnot asunique asyou think; you have more datathan you
think; you need lessdatathan you think; an adequate amount of new data
is more accessible than you think’. (Hubbard, ibidem, p. 47).

During the pandemic crisis, infodemic (i.e. the circulation of an excessive
amount of information, sometimes not accurately sifted) isdetermined sometimes
asdifferent interpretati ons of the pandemic phenomenon, to the point of producing
adifferent semantic perception of theindicator, aswell asgenerating, in somecases,
problems of attribution of meaning (Antolini, 2009):

‘We're not just fighting an epidemic; we're fighting an infodemic’.
(Ghebreyesus, 2020).
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We must bear in mind that information has value both for citizens and
government agencies.

‘If you don’t compute the value of measurements, you are probably
measuring the wrong things in the wrong way’. (Hubbard, ibidem, p.
120).

Pandemic periods are inevitably characterised by high uncertainty and,
therefore, by emotional involvement of all social agents, so a first change of
variablesconcernstheamount of informationavailable(Q, ). Duringthispandemic,
thefailureto use scientifically valid statistical data, aswell as the huge volume of
circul ating pandemicdata, ledtoaninfodemicsituation. Tohel pavoidmisinformation
and disinformation problems, theWorld Health Organi sation (WHO) hasprovided
important recommendations on how statistical information should be managed
(WHO, 2020). Thepandemic hastaught usthat increasing thevolumeof information
available does not necessarily produce an increase in knowledge. On the contrary,
when the information is not statistically well-founded, this creates a risk of
providing numberswithout improving the statistical information (Martini, 1998, p.
177). The end result isthen the generation of adamage function (D) for society as
awhole.

Infact, statistical information changes equation (1) initsvolume (Vol; ) and
inthevelocity (Vel, ) by which information is exchanged in the same unit of time.

Q= Ve, x Vol . (1

inf ™ inf
In the globalised world of information technology, data communication is
alsoincreasingly characterised by the simplification of the conceptsunderlying the
indicator (loannidis, 2017; WHO 2020). The simplification of the concept (C)) is
directly proportional (K) to the speed at which information is shared by operators;
therefore, we have equation (2):

C.=kvel, @)

Inevitably, the simplification of the concept leadsto the belief that reality is

simple, thus producing a loss of information (especially in the presence of

infodemic) that is equal to the damage function (D), and can be represented as
equation (3):

D=Q,XC, ©)

Thelogic-mathematical formalisation just presented cannot yet be measured,

since we have no way to detect perfectly the variable velocity (Ve ). The volume
of information, on the other hand, can beidentified intheindicators/variables used
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by the government bodies in charge of drawing up daily bulletins (in Italy, thisis
the Civil Protection), although it remains difficult to measure the exact volumein
the mass mediabecause of the large use made of them, which cannot be quantified
in precise terms.

The damage function (3) can have amplified effects on society, and this
depends, as the WHO points out, on the communication tools used to disseminate
information on pandemic data (see par.6).

3. THE COLLECTION OF STATISTICAL INFORMATION ON THE
DEATHS FOR COVID-19: THE NEED TO USE STANDARDIZED
DATA

Asregardsdataconcerning Covid-19, inItaly, the numbersaredisseminated by the
Ministry of Health and the Civil Protection, which have set up a repository on
GitHub?that containsall datacollected sincethe beginning of the pandemic. Inthis
pandemic phase, in Italy, the decision wasmadeto del egateto thel stituto Superiore
di Sanita (ISS) the task of coordinating the COVID-19° Integrated National
Surveillance, thereby integrating data from already existing surveys (e.g. the
‘causes of death’ survey) with those coming directly from the bodies that perform
precisefunctionsinthe pandemic area(i.e. primary sourcedata). The survey onthe
‘causes of death’ uses| STAT/D 4 and D 4 bisformsto record the annual causes of
deathsthat occurredin Italy, reporting theinformation on the death provided by the
attending physician or by necroscopy (Part A of the death certificate), as well as
demographic and social information (e.g. Part B of thedeath certificate) by thecivil
registrar. Thisstatistical survey issubject to EU regulation (Reg CE N.1338/2008;
328/2011) and usesthe ICD-10 classification, which defines cause of death as*the
diseaseorinjury whichinitiated thetrain of morbid eventsleading directly to death,
or the circumstances of the accident or violence which produced the fatal injury’
(ISTAT, 2003 p.7). The concept of theinitial cause of death isnow well assimilated
and commonly used throughout the world to measure mortality. Very often,
however, identifying theinitial cause of death isdifficult because multiple disease
states may have contributed to a death.

Theidentification of theinitial causeof death, inadditionto requiring specific
expertisein the medical field, requires knowledge of the selection ruleslaid down

2 https://github.com/pcm-dpc/COVID-19 (last access: November 2020).
8 See Ordinance 640 of the Presidency of the Council of Ministers - Department of Civil
Protection and Circular 5889 of the Ministry of Health.
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by society’s World Health Organisation (WHO) to consider all demographic and
health information on the death card and the possible links between the various
causes (ISTAT, 2003 p. 8). Thecertifying doctor isrequired to indicatein Question
1 of the STAT form the most responsible cause of death, evenif ‘in many casesthe
form is not filled in correctly and is inconsistent with the recommendations
provided by theWHO’ (ISTAT, 2003 p. 8). Inthecaseof Covid-19, thelink between
the pathology and death is affected by the existence of previous pathol ogies, some
of which are chronic, since many affected people are, as we shall see, quite old.
Establishing that Covid-19 directly caused the death of the person is therefore a
complex operation that requires specific examinationsthat arenot currently carried
out systematically. In addition, grey or subjective areas can be established by the
doctor, who could be induced to say that the person died because of Covid-19, for
example, because he has Covid-19 or because he was in the medical department
specificaly dedicated to Covid-19. On the death certificate, although the other
pathol ogiesthat may be present areal so certified, it remainsimpossibleto establish
how much each of them affected the final event.

Tofind out more analytically about the causes of death from Covid-19, inthe
presence of comorbidity, it would have been very useful to analyse a sample of
people who died in order to understand the risk associated with Covid-19 in
determining theevent of deathinthepresenceof other diseases. M oreover, weknow
nothing about the environmental context or the person’s lifestyle.

Behavioural and environmental variables, on the other hand, would be
extremely useful in building a comprehensive epidemiological overview.

The datareleased by the Civil Protection (Figure 1) indicates an increasein
the number of daily recorded deaths between March 2020 and November 2020 (the
Regions and Autonomous Provinces transmit the death data to the Ministry of
Health on adaily basis).

The figure clearly shows an increase in the curve, coinciding with the last
weeks of October 2020 and the first week of November 2020. Moreover, the
possible ‘ seasonality’ of deathsin the cold months partly confirms the possibility
of comorbidity with other diseases (for example, seasona flu). Another possible
consideration on thetrend of the curvein question could be arenewed difficulty in
ahospital system unable to manage the high demand for hospitalisation, aswell as
the fact that the Italian population has a very old age structure and patients are
therefore unableto stay at homedueto thelack of home care. Other possible causes
can befound inthe reopening of schoolsand public transport, asalready warnedin
June 2020 by the WHO, situationsthat led to an increase in the spread of the virus
(WHO, 2020), but at the moment we have no analytical record of these aspects.
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Fig. 1: Daily deathsin Italy (3 March 2020-3 November 2020)
Source: Authors' processing of Civil Protection data

Theanalysiscarried outin Italy by theNational Institute of Statistics(ISTAT)
hastried to provide clarifications on the aspects previously illustrated by reporting
adescription of themedical records compiled up to June 2020 (ISTAT, 2020). This
report indicates that 71.8% of the deaths of people who tested positive for SARS-
CoV-2 had at least one contributing cause: 31.3% had one, 26.8% had two and
13.7% had three or more contributing causes. Of those, only 28.2% who died had
no contributing cause of death, with asimilar percentagein both sexesand different
age groups. In the age group O - 49 years the proportion of deaths without
contributing causes is lower (18%). The same survey states that Covid-19 is the
directly responsible cause of death in 89% of the deaths of people who tested
positive for SARS-CoV-2, while for the remaining 11% the causes of death are
cardiovascular diseases (4.6%), cancer (2.4%), respiratory system diseases (1%),
diabetes (0.6%), dementia and digestive diseases (0.6% and 0.5% respectively).
Thereport onthecharacteristicsof patientswho diedwhen positivefor SARS-CoV-
2infectioninltaly, asdrawnup by thelstituto SuperioredellaSanitaon 4 November
2020, presentsthedatapreviously illustrated that refer to thelatest avail able update
to the fourth of November and also highlights other demographic data relating to
Covid-19 deaths, which are aspects of fundamental importance when carrying out
amortality analysis (1SS, 2020).

According to the report, overall, ailmost the totality of Covid-19 positive
deaths(96,6%) had at | east one pre-existing disease: 13.1% had one, 19.1% hadtwo
and 64.4% had three or more previous diseases. Respiratory insufficiency wasthe
most commonly observed complication (94.0% of cases), followed by acute renal
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damage (23.3%), hyper infection (19.2%) and acute myocardial damage (11.0%).
Theaverage age of aSARS-CoV-2 positive deceased personis80 years, the modal
classes of patients are those between ages 70—79 years, 80-89 yearsand finally 90
yearsand over. In addition, the report shows avery interesting fact that the median
age of SARS-CoV-2 positive deceased patients (82 years) is30 yearsol der thanthe
median age of those who contracted the virus (49 years). A breakdown by gender
shows that 57.4% of deaths are male (42.6% female). The median age of women
who died after becoming infected with SARS-CoV-2, at 85 years, isslightly higher
than that of men, who are 79 years old. Another aspect that deserves highlighting
islinkedtothetemporal trend (onaweekly basi ) of theaverageageof thedeceased,
which showsaconstant increase from the beginning of the epidemic until 85 years
of age (1st week of July 2020) before decreasing slightly to lower values (80.50
years of agein the 1st week of November 2020). Here, too, it should be noted that
not all the data mentioned are directly accessible and are therefore analysed using
the reports of the Istituto Superiore di Sanita (ISS, 2020). This prevents the
elaboration of other indicators by age group or territorial units that our access to
micro-data, anonymously (to protect privacy regulations), would allow.

Therefore, it seemsadifficult choice to understand. If we analyse the data of
the main European countries from official sources (Eurostat), we do not have
specific referencesto Covid-19, probably because of problems of homogeneity in
datacollectionmeasures(Jouglaet al ., 1998) and precisely because of thedifficulty
of producing homogeneousdataby number and age of the popul ation, whereasdata
for cause of death are available. The analyses of deaths due to flu are aways
disseminated, especialy in territorial analyses, by using a standardised death rate
(Table 1), where deaths are weighted by age structure and with consideration of a
standard reference population (Eurostat, 2020).

Theanalysisof standardised dataall ows areasonable comparison to be made
at aterritorial level. Therefore, observing the disseminated flu mortality rate (Table
1) ispossibleto declarethat the mortality associated with fluissignificantly higher
for the age group of over 65 years. Furthermore, the variability in the standardised
mortality rate — which is much greater in some countries — deserves further
investigation.

For instance, it could be useful considering the different organisation of
national health systemsto provide a possible explanation for the variability of this
indicator. It includes, for example, the different level of accessibility to treatment,
or the prevention policies adopted in each country through vaccination policies, or,
finaly, thedifferent accuracy withwhichthiscauseof death (flu) iscounted (Jougla
et a.,1998).
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Tab. 1. Causes of death (ICD 10): standardised flu mortality rate per region of residence
(NUTS 2), year 2017 (per 100,000 inhabitants)

Countries Total Lessthan 65 years 65 years and over
Denmark 13 0.09 6.33
Germany 1.29 0.13 6.07
Greece 0.73 0.15 311
Spain 2.29 0.17 11.03
France N/A N/A N/A
Italy 0.88 0.07 4.25
Netherlands 3.38 0.16 16.67
Austria 2.68 0.15 13.11
Portugal 1.01 0.08 4.87
Romania 0.12 0.02 0.53
Finland 4.63 0.23 22.79
Sweden 4.35 0.16 21.65
UK 1.08 0.18 4.84
Norway 517 0.32 25.19
Switzerland 354 0.15 17.55

Source: Authors' processing of Eurostat Causes of deaths data

Instead, in the case of Covid-19, the death count has been tallied by
considering the absolute data at the regional and provincia levels, without
standardizing this indicator. For this reason, many of these analyses cannot be
carried out. Findly, to gain a better understanding of how much the ageing
phenomenon characterizesour country, theLiguriaregion has262.2 elderly people
for every 100 young peopl e, whilethat number in Campaniais135.1 (I1STAT, 2020).

4. MEASURES TAKEN BY THE ITALIAN GOVERNMENT AND THE
EPIDEMIC SITUATION: A READING OF THE MAIN INDICATORS

Covid-19, identified as infection by the Sars-CoV-2 coronavirus, entered the
international scenario on 30 January 2020, following the report by China (31
December 2020) of acluster of pneumonia cases of unknown aetiology in the city
of Wuhan. The WHO declared a state of public health emergency of global concern
duetothecoronavirusepidemicin China. Italy acknowledged theWHO’ swarning and
from the following day — 31 January 2020 — proclaimed a state of emergency, for a
period of six months, as provided for by the current legidation (D.L.n.59/2012).
Thestate of spread of theviruswasunknown. Fromthevery first stagesof the
epidemic, Italy was inspired by the precautionary principle (Penna, 2020).
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Onthe sameday of the state of emergency, aTask Forcewasalso set up at the
Ministry of Healthtocoordinate, inliaisonwiththerel evant international institutions,
al control actions to be taken to limit the spread of the virus and verify its
compliance with WHO recommendations.

Thesituation began to take on thefeatureswe all know when, on 23 February
2020, following the outbreaksin Lombardy and Veneto, the Council of Ministers,
following meetings with the Scientific Technical Committee (CTS), approved
Decree Law 6/2020, made operational by the Prime Minister's Decree (DPCM
from now on) on 23 February 2020. Thisdecreeintroduced urgent measuresfor the
containment and management of the epidemiological emergency of Covid-19.

On 1 March 2020, with 1577 positive casesregistered and 140 intensive care
posts occupied, anew DPCM came into force, implementing Decree Law no. 6 of
23 February 2020. This extended some of the measures already adopted for the
containment and management of the epidemiol ogical emergency by Covid-19 and
introduced further measures, aimed at regul ating the framework of interventionsin
a unified manner and ensuring uniformity throughout the country in the
implementation of prophylaxis programmes.

On8March 2020, with by now 6387 total positives, 650intensive care cases, 366
degths (+ 359 since the first available count on 24 February 2020) and only 9%
recovered (622) from any form of symptom on the recorded cases, the multiplicative
phenomenon of the viruswas now clear, aswasthe impossibility of sustaining such a
high number of intensive care units. A new DPCM was therefore issued which
contai nedfurther measuresfor thecontai nment and management of theepidemiol ogical
emergency of Covid-19 throughout the country. More specifically, art. 1 of the new
PrimeMinister’sDecree provided for the creation of asinglearea(the now famousred
zone), including the territory of the Lombardy Region (53% of the nationd total of
positivecasesobserved at thetime) (Figure2) and 14 other Provinces(fivefromEmilia-
Romagna, fivefrom Piedmont, threefromVeneto and onefromMarche). Theindicator
considered was the incidence of positives on the total national positives.

On9March 2020, anew DPCM extended the measures set out inArt. 1 of the
DPCM of 8 March 2020 to the entire country (history will be left with the scenes
of peoplegoingtotrainstoreturntotheir familiesontheevening of 8 March 2020).
Thiswasthebeginning of the so-called lockdown, whichwould befurther extended
on 11 March 2020 dueto asituation considered alarming (Figure 3). Thevariables
most considered were those present in the Civil Protection bulletin, i.e. inpatients
with symptoms, intensive therapies, total hospitalised, isolated at home, total
positives (current), total positives variation, new positives, discharged/recovered,
deaths, total cases and swabs (RT-PCR).



18 Antolini, F., Cesarini, S.

% Regional total positives
on total national positives

100%

0%

Con teamologia Bing
@ GeoNames, Microsoft, TomTom

Fig. 2: Regional positives compared to total national positives- 8 March 2020
Source: Authors' processing of Civil Protection data
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Fig. 3: Overview of Civil Protection Bulletin variables (DPCM - 11 March 2020)
Source: Authors' processing of Civil Protection data
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Currently, some aspects with a risk of confusion and which may create
misunderstandings should be highlighted. A substantial difference exists between
‘total positive’ and ‘total case’. Total positivesrefer to the people (stock measures)
who arepositivefor thevirusonthat given day and excludethosewho areno longer
positive, which are instead included in the total cases. ‘ Total case’ should not be
confused with ‘total positive’, as these are two distinct indicators.

The number of people who are ‘positive’ are the number of people alive
currently positive, whilethenumber of ‘ cases’ alsoincludesdeathsand peoplewho
have recovered. Thetotal number of positives also includes those who areisolated
a home and hospitalised and, as such, represents an important indicator for
assessing the demand for care, whether at home or in healthcare facilities. The
values of thetotal positives, total deaths and, finally, of total intensive care should
be observed, as they are considered the most important indicators during the
pandemic. Their relevance was also determined by the fact that they were the
indicators most commented on by the mass media. Instead, the dates have been
selected, considering the relevance of the legislative measures taken.

Table 2 shows the absolute values of the indicators mentioned, respectively
considering as reference dates the following: 1) the DPCM of 11 March with the
eloquent title ‘lo resto a casa’, which constitutes the day Italy was placed on
lockdown; 2) the start of Phase 2 on 3 June; 3) the DPCM of 7 September; 4) the
decreedlaw on 7 October comprising urgent measures sanctioning the extension of
the state of epidemiologica emergency dueto COVID-19; and 5) the DPCM of 3
November sanctioning the return of curfew and the establishment of the system of
‘colours’, with three risk zones, namely, yellow, orange and red.

Tab. 2: Total positives, deaths and intensive car e recor ded on thereference days

DATE MAIN INDICATORS (absolute values)
(2020) TOTAL TOTAL TOTAL INTENSIVE
POSITIVES DEATHS CARE
11 March 10590 827 1028
03 June 39297 33601 353
07 September 32993 35553 142
07 October 62576 36061 337
03 November 418142 39412 2225

Source: Authors' processing of Civil Protection data
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Table3 showstheabsol uteand rel ativevariationsof theindicatorsonthedates
shown in Table 2 using as reference bases the previous day (n-1) and the seventh
previous day (n-7), wherein n represents the datesin Table 2.

Tab. 3: Absolute and relative variationsin total positives, deaths and intensive care on the

reference days
A(n-1) and A[n/(n-1)] A (n-7) and A[n/(n-7)]

DATE (m) TOTAL POSITIVES TOTAL DEATHS TOTAL INTENSIVE | TOTAL POSITIVES |  TOTAL DEATHS TOTALCTIISNSIVE
absolute | relative | absol relative | absol relative | absol relative | absol relative | ab relative

11 March 2076 24.38% 196 31,06% 151 1722% | 7884 | 29135% | 720 | 672.90% | 733 | 24847%
03 June -596 -1.49% 71 0.21% -55 -13.48% | -11669 -22.90% 529 1.60% -152 -30.10%
7 September 915 2.85% 12 0.03% 9 6.77% 6239 23.32% 62 0.17% 35 32.71%
7 October 2442 4.06% 31 0.09% 18 5.64% 9929 18.86% 143 0.40% 46 15.81%
3 November 21630 5.17% 353 0.90% 203 9.12% 141685 33.88% 1507 3.82% 689 30.97%

Source: Authors' processing of Civil Protection data

Whilethe total positives and intensive care occupants are subject to greater
variability, since the positiveswill inevitably either recover or die, the dataon the
numbers of deceased will show amorestabletrend, although increasing over time.
On 11 March 2020, the circul ation of Covid-19 showed significant variationsboth
in absoluteand relativeterms. In particular, the week that led to the announcement
of the generalised lockdown throughout Italy recorded an exponential trend in the
main information indicators with dizzying increases of 291% in the total number
of positives (+7884 cases), of 673% observed in confirmed deaths (+720) and of
248%intheintensivecareunitsoccupied (+733); thisforeshadowed the upcoming
collapseof thehealth system. Thistrend wasal so supported by an appreciabledaily
increase of 24%, 31% and 17%, respectively, which in absolute terms became
2076, 196 and 151, respectively, for the variables considered.

With the Ministerial Decree of 30 April 2020 ‘ Covid-19 Emergency, health
risk monitoring activities related to the transition from phase 1 to phase 2A', the
criteriarelating to health risk monitoring activities (as per Annex 10 of the Prime
Ministerial Decree of 26 April 2020) for the evolution of the epidemiological
situation were defined. The health risk connected to the transition from phase 1 to
phase 2 would be monitored by identifying a number (21) of indicators with
threshold and alert values at national, regional and local levels: processindicators
onmonitoring capacity; processindicatorsand capacity for diagnostic assessment,
investigation and management of contacts; indicators relating to transmission
stability and health service maintenance. One immediately evident issue was that
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the Regions, or at least alarge part of them, did not have an integrated information
system ableto elaboratethe 21 indicators provided. Inthe sameway, thealgorithm
used to measurerisk might not beableto expressaqualitatively acceptablemeasure
if the indicators could not be processed.

Thecaollection of information and classificationiscarried out by the Ministry
of Health, with the support of adirection cabinet involving thelstituto Superioredi
Sanita and the Regions/Autonomous Provinces. However, the collection process
appears fragmented and unable to control the quality of the statistical information
provided by the offices of the Regions and the Autonomous Provinces.

Therespect of the principleof parsimony in the selection of indicators should
bethefirst objective. Thiswould result in fewer indicators but would be consistent
withthepossibility that they may befurther devel oped, providing quality information
for subsequent risk calculations. For example, one unknown is the number of
peoplewho enter and leave intensive care units and, more importantly, the number
of people who die and who remain alive. The availability of intensive care units,
which is an important variable for constructing a territorial risk indicator, is not
homogeneous in its definition. In some regions, the definition of the number of
intensive care units has been modified by considering not only the intensive care
unitsavailable, but also thosethat can be activated. The availability of thesedatato
thescientificcommunity woul d haveencouraged greater collaborationinimportant
analytical activities, such asthepreparation of amap of therisk of virustransmission
associated with the different classes of daily actions (Lettera 150, 2020).

With anot significant daily variation in recorded deaths (+0.21% between 2
June 2020 and 3 June 2020), eventheweekly variation (27 May 2020—3 June 2020)
observed was very small (+1.60%, for 529 units more). With the decrease in
intensive care (-30% and -13.5%, respectively, weekly and daily), even the
currently positive cases in June recorded substantial negative variations, with
11669 positives, or a reduction of 23% for the week and 1.50% for the day (596
units).

Italy was thus beginning to emerge from its most serious emergency phase,
under thebanner of adecreas ng situationwhi ch authorisedinterregiona movements,
and the resumption of ailmost all activities, leading to ageneral opening that lasted
until the summer months (Figure 4).
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Fig. 4: Trend in total positivesand deathsrecorded in Italy (11 March 2020 — 31 July 2020)
Source: Authors' processing of Civil Protection data

Thesituation startsto changefrommid-August onwards, with trendsshowing
aclear worseninginItaly. Therefore,aDPCM was adopted —on 7 September 2020
—extending the state of emergency (contained in the Decree Law of 30 July 2020)
to 7 October 2020 (Figure 5).
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Fig. 5: Trend in total positives and deathsrecorded in Italy (01 August — 3 November)
Source: Authors' processing of Civil Protection data

Theincrementa weekly and daily changes occurred in the current positives
(+23% and 3%) was also reflected in the trend of occupied intensive care beds,
which wasinterpreted asaclear warning sign. The 142 beds occupied from 1to 7
September, combined with a daily increase of 7% (9 beds between 6 and 7
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September 2020), support this interpretation, although the deaths still recorded
incremental rates of essentially zero (0.17% and 0.03%) and probably contributed
to the general perception of tranquility that characterised this period.

In thisway, apolicy dilemmawas revealed: |s Covid-19 dangerousitself or
because the national health system cannot manage it? Thisis a question we must
try to answer because, depending on the information provided, the policy choices
must necessarily be different.

On 7 October 2020, the Council of Ministers, having regarded anotefromthe
Minister of Health and the opinion of the CTS, decided to extend the state of
emergency, declared as aresult of the declaration of ‘ public health emergency of
international importance’ by the World Health Organization (WHO), until 31
January 2021. It al so approved adecreelaw (implementation of EU Directive 2020/
739) containing urgent measures related to the extension of the declaration of the
state of emergency dueto Covid-19 and for the operational continuity of the Covid-
19 dert system. The reasons for these decisions need framing in an appropriate
manner. In October 2020, Italy remained the only member country still having a
state of emergency in force. The situation in the last month showed a significant
increase in the positive totals recorded; these were not yet exponential (62576
cases) and the trend in recorded desths was still very stable and not particularly
significant. In addition to the picture outlined so far, however, the number of
intensive care beds in use showed a substantial increase in the last period.

The changes observed in the total positives and in the total of intensive care
cases now assumed an increasingly stable trend. No longer were only those cases
hospitalised with mild symptomsand homeisol ates growing, but also theintensive
care component was expanding.

In addition to the usual stabletrend in deaths, the beds occupied in intensive
care units were perceived as arisk in the healthcare system. The daily increase of
18 units (+5.64% between 6 October 2020 and 7 October 2020) was an indicator
of the impossibility of managing a situation that could soon change, given the
growing and constant increase in new positives (+9929 cases in the week), which
could have worse conseguences.

On 3 November 2020, given the trend of the variables considered, a new
DPCM was signed, containing the new measuresto deal with the epidemiological
emergency from Covid-19 and in force from 6 November 2020 to 3 December
2020. The new Prime Minister's Decreeidentifiesthree areas—yellow, orangeand
red —corresponding to the different levelsof criticality inthe country’sregionsand
for which specific measures were envisaged. The areas are identified through the
21 indicators listed in the DM 30 April 2020.
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Thisdecision wastaken in light of anational picture that showed adoubling
of thepositivesrecordedintheweek (418142 from 28 October 2020 to 3 November
2020). Thetrend and daily changeswererel atively minor (+33.88% and 5.17%) but
netted much higher absol utevalues (+141685 and +21630). Thetrendin deathsal so
aimed at aconcreteincrease, well represented at +3.82% intheweek (1507 deaths)
and the daily trend was now close to 1% (+203 deaths between 2 November 2020
and 3 November 2020). The most critical aspect, however, was represented by the
consolidation of the increase in intensive care, which presented very dynamic
absolute and relative values in both the weekly and daily calculations.

The decisions taken so far have always considered indicators that give a
negative meaning to the phenomenon, and this can be partly shared. However,
decisionsshould a so be made by analysing indicatorsthat have apositive meaning
(e.g. those relating to recovered people, the concentration in the relevant age
groups, or peoplewho have saved themsel vesfromintensivecare), aswell astaking
into account thetransition matrix of thosewho gotointensive carefromthehospital
ward, or who enter intensive care directly from home, or who die or recover from
intensivecare. Insomecases, hospitalisationisalsodueto dependent el derly people
who do not have adequate home healthcare (Cogis, 2005). The structural or
environmental variables, on the other hand, should be distinguished from the
epidemiological ones, which are typically individual.

The considerationsillustrated so far arein no way intended to affirm that the
pandemic situation is not serious. In fact, it is very serious. However, statistical
information is required that is adequate for the complex picture and that supports
public and private decision making.

5. STATISTICAL INDICATORSAND BIAS OF
REPRESENTATIVENESS

One of the difficulties in the correct use of pandemic data has concerned the
accessibility of data and the use of indicators or variables that are not aways
homogeneous. Moreover, also the analyses of aggregate data can produce bias, in
their representativeness. In the case of Covid-19 this situation — known as the
Simpson paradox (Yule, 1903; Simpson, 1951) — occurs when deaths are counted
in aggregate form without specifying the health condition about the existence of
previous or chronic pathologies. It may generate an incorrect measure of the level
of the lethality or mortality rate which may be underestimated or overestimated.
Asillustrated below, an exhaustive overview of the pandemic phenomenon
can beobtained by using other indicatorsaswell, such as‘ excessdeaths' (seep. 31).
Several problems arise in the construction of the lethality rate, given that
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different measurescan beobtai ned depending ontheaggregate used asadenominator

(Table 4).
Tab. 4: Lethality Rate Indicators
EQUATION DESCRIPTION PROS CONS
This measure is the ratio It is often
used to make The total
_ « between the number of death .
L(x) = Nxt/Pxt*100 « > o comparisons cases are
and the “total cases” at time .
A between uncertain.
’ countries.

This formula
estimates a

This measure expresses the In this case hlgher
. lethality rate
ratio between the number of the in the carl
L2(x) = Nxt/(Nxt+Gxt )*100 deaths and total number of denominator Y
e . stages of the
deaths and recovered from is “certainly . .
. . 7 epidemic
Covid - 19 at time t. measurable”.
than the raw
formula
(Lx).

La(x) = N(x,t) /(Px-t) *100

This measure expresses the
ratio between the number of
deaths on day X and the
“total cases” diagnosed a
certain number of days
earlier (12 days in the
formula).

This measure
reduces the
systematic
error due to

the difficulty
in recording

the number of
deaths and

sick people at

the same time.

This formula
estimates a
higher
lethality rate
in the early
stages of the
epidemic
than the raw
formula
(Lx).
Instead, the
total cases
remain
uncertain

Source: Authors' elaboration

With reference to deceased persons, the survival index isthe complement to
1 of thelethality rate (L, )* or equation (4), the proportion of deaths (N) in relation
tothetotal number of infected persons (P, ) in agiventime span (x) and inthe same
population (WHO, 2020).

L(x) = Nx/Px.*100 4

4 Survival Index is equal to 1 minus lethality rate.
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Thisindicator isevidently rather variable and depends on the duration of the
observationand, aboveall, ontheuncertainty regarding the considerabledifference
between the recorded cases and the actual Covid-19 cases (L ast, 2001; Battegay et
a., 2020). Ontheother hand, theraw lethality rate, referred toin equation (4), does
not allow assessment of the change in the severity of the infection (Figure 6).

(8) L{x) = Nx,/Px*100
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Fig. 6: Lethality ratetrend from 24 February 2020 to 3 November 2020
Source: Authors' processing of Civil Protection data

The lethality rate using equation (4) for 3 November 2020 was 5.19%,
compared to 39412 confirmed deaths and 759829 total cases (Civil Protection).
Thislethality rate isthe Case Fatality Rate (CFR), i.e. the apparent |ethality rate.
Thesedataareincompletebecauseitisimpossible(or at least very difficult) toknow
100% of the popul ation who contracted thevirusat agiventime. However, the CFR
isoften used to make compari sons between countries, whileignoring itssensitivity
to certain fundamental differences. Asthe data shown above confirm, the severity
of the infection is influenced by the age and previous diseases of the infected
patient. Inthis case, the comparison of |ethality carried out on countriesthat reveal
very different age group structures and very heterogeneous citizen medical records
risksnegl ectingthisimportant informationinthejudgmentsmadeonit. Furthermore,
asignificant diversity across territories exists in the National Health Systems and
the absorption capacity of hospital systems, and this has had aconsiderableimpact
in the treatment of the infection, sometimes failing to prevent the deaths of many
patients due to the difficulty in caring for them. In this regard, the operational
difficulty still inherent in the way in which the patient is declared deceased for
Covid-19 should be reiterated. This leads to the recording of non-homogeneous
datathat areinevitably reflected in adistortion in the comparison between lethal ity
rateswith numerators cal culated in heterogeneous ways. Another issue of analysis
is the inequality in swab-tracing policies in different countries. Compared to the
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early stagesof contagion, all countries, including Italy, haveimproved their ability
toperformtestsandthereforeto broadenthebaseof infected peopleusedto perform
counting. However, not al of them havedoneso at thesametime, thereby inevitably
leading to comparisons between calculated indicators with different operational
capabilities.

One method to adjust the estimation of the lethality rate while the epidemic
isongoing may be to use equations (5) or (6) (Worldometer, 2020):

L,(X) = Nx/(Nx,+Gx, )*100 (5)
where:

G = number of recovered people

Equation (5) has the advantage of not needing an estimate of the total case
variable and thus using the data of the recovered. This operation gives significant
results when the average duration from hospitalisation to death is similar to the
average duration from hospitalisation to discharge, as reported by the American
Journal of Epidemiology (Ghani et a., 2005).

Using data available from the Civil Protection emergency repository for
Covid-19, and using eguation (5), the lethality rate on 3 November 2020 was
11.53%:

L, ={39412/[39412 + 302275]} *100 = 11.53%

However, asystematic error lurksin thismethodol ogy becausethe number of
deaths and recovered is considered at the same time, ignoring the course of the
infection and failing to meet the criteria of fidelity of the indicators mentioned
above. Thelethality rate should therefore be corrected by considering thetimethat
elapses in a subject between the diagnosis of the disease and his or her death
(Battegay, ibidem). This was estimated to be 12 days, since the median value
calculated on the deceased persons was used (1SS, pt.8):

L,(x) = N(x,t) /(Px-t) *100 (6)
Using equation (6), for the same date, the lethality rate was 8.13%:
L, =[39412/484869] *100 = 8.13%.

Where 484.869 is the number of total cases on 23 October 2020.

Thetrendsinlethality calculated using (5) and (6) are shownin Figures 7 and
8. Since equation (6) estimates lethality by comparing total deaths on a given day
to the total number of casesrecorded on the twelfth previous day, thefirst possible
detection ison 6 March 2020 and no longer on 24 February 2020. Thisis because,
until that date, the data on total cases (from the previous 12 days) are unknown.
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(5) Lo{x) = Nx,/(Nx+Gx, )*100
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Source: Authors' processing of Civil Protection data
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Fig. 8: Lethality ratetrend from 24 February 2020 to 3 November 2020
Source: Authors’ processing of Civil Protection data

Thetrend analysis, however, ismorerepresentative of the punctual measures.
Thisisbecausethe data, although affected by possible measurement errors, retains
anintertemporal coherence, sincethe natureof theerror would be systematicinthe
same direction in both indicators. The analysis confirms a situation of substantial
stability for both indicators, starting from the second half of June 2020, when the
equation (5) lethality rate begins to stabilise. Clearly, until mid-May, the rate
reported in graph 7 is very different from the one calculated in equation (6) and
reported in graph 8. This difference in trends is determined by the number of
recovered peoplewho, inthefirst months, werefewer in number but al so had longer
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recovery times. Thelethality rate of equation (6) also appearsto be affected by bias
if we consider that P, has no asymptomatic patients who are not tested with swabs.
This raises at least two concerns: on the one hand, the P, population of the
denominator of equation (5) be much higher, and, on the other hand, counting the
infected without considering the swabs does not allow for a homogeneous and
comparable measurement.

To addressthe first concern, we could consider that the survey conducted by
the National Statistics Institute (ISTAT, 2020) on the seroprevalence of SARS-
CoV-25, with results published on 27 July 2020, allowed the identification of the
proportion of people in the general population who have developed an antibody
response to the virus and, therefore, would also be undeclared asymptomatic
individuals. Theresultsfromaprobabilistic sample(and thereforeextendabletothe
entire population) of 64,660 peoplewho had blood samplesmeasured from 25 May
2020 to 15 July 2020, made it possible to state that 1,482,000 people (2.5% of the
resident population in the household) tested positive for the virus 1gG. They
developed antibodies to SARS-CoV-2, and therefore had encountered the virus.
This number was 6 times greater than the total number of cases detected by swabs
and registered (243506) on the same date.

Usingtheseresults, theplausibleinfectionfatality rate(IFR) canbecal cul ated.
Thisparameter is cal cul ated by dividing the number of deaths by an estimate of the
infections that considers both people with symptoms and weakly symptomatic or
asymptomaticindividuals. Whilethenumerator cal cul atesthenumber immediately
(net of doubtsabout the datacollection and publication systems), thelatter requires
further estimatesidentified by serological tests and work carried out by ISTAT, as
mentioned above.

On 15 July 2020, the value of lethality rate of (5) and (6) was 15.15% and
14.50%, respectively. Assuming that the number of people who came into contact
with Covid-19 is actually 1,482,000, using equation (4), and assuming that the
catchment areais certain and known and that the Covid-19 death count is correct,
alethality rate of 2.36% would be obtained.

It is worth pointing out that from 23 March 2020 onwards, using the data
provided by the Civil Protection, thelethality rates calculated from (4), (5) and (6)
(i.e. the CFR and its adjustments), present precise values for which formula (4)
producesresultsthat are alwayslower than (6), which isrespectively always|ower

5 According to the provisions of Decree Law no. 30 of 10 May 2020 ‘Urgent measures
concerning epidemiological and statistical studieson SARS-CoV-2', converted into law on
2 July 2020. The survey was conducted from 25 May 2020 to 15 July 2020.



30 Antolini, F., Cesarini, S.

than those related to (5). The same comparison is obviously not possible with the
dataprovided by the survey on the seroprevalence of SARS-CoV-2, which makes
it possible to calculate the IFR, but not the punctual values over time because data
don’'t available in adaily basis.

Asmentioned above, equation (5) usesthe values of therecovered to provide
thelethality data. Thevaluescal cul atedinthisway areunderstandably much higher
thanthose cal culated with equation (4) and (6) between March 2020 and May 2020,
i.e. the period in which the recovered persons did not greatly exceed the total
number of deaths. Thedifferencesbetween (4) and (6) areinstead dueto the choice
tousethetotal casesonthe sameday asthedeaths (4) versusthetotal cases 12 days
earlier (6) and, inevitably, a smaller number when the trend of total cases is
increasing (Figure 9).
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Fig. 9: Comparison of lethality ratetrends (4) (5) and (6) from 23 March 2020 to 3
November 2020

Source: Authors' processing of Civil Protection data

Aswehave seen, all threelethality rateindicators present el ements of serious
difficulty regarding their validity and deciding which one to use as the main
benchmark doesnot seem an easy exercise. However, oneindicator that can provide
amoreimmediatereading of the Covid-19 trendistheratio between the deathsand
recovered (Figure 10), since it is less volatile than the lethality rate and easier to
interpret.

Thisratiotracesacurvethat showsapeak inthe early monthsof the epidemic
(March 2020 - May 2020), aswasthe casefor thelethality ratein equation (5) and
is shown in Figure 6.
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Fig. 10: Covid-19 deaths/recovered ratio (%) in Italy (March 2020-November 2020)
Source: Authors' processing of Civil Protection data

A measureconsidered morefaithful tothelethality rateistheexcessmortality,
which measures the variation (percentage or absolute) in two different periods of
theoverall mortality rate, i.e. considering all causes, thushighlighting thedeviation
from normal conditions. In thisregard, the Human Mortality Database, managed
by the UK’s National Statistics Office, offers the possibility to investigate the
mortality that occurred in countries around the world during the Covid-19°
pandemic. Excess mortality can be measured in several ways. The fastest method
istosubtract theaveragenumber of deathsrecordedinagivenperiod (D, ) (e.9. one
week) fromtheraw number of deathsobservedinthesameweek (D, , ) and compare
that valuetothevaluesin previousyears(i.e. the average number of deathsover the
same period), calculated over anumber of years (Average Deathsweek, ), asin
equation (7):

Excess Deaths week (t,x) = Deaths week (t,x) — Average Deaths week (t,x-n) (7)

Figure 11 showshow theraw number of weekly deaths (from 5 January 2020
to 28 June 2020) in 2020 differs significantly from the average number of deaths
in the same weeks of the previous five years (2015-2019) using equation (7).

In the period between March 2020 and April 2020, the mortality curve is
significantly higher than that obtained by cal cul ating the average number of deaths
intheperiod 2015-2019. Thisindicator hasthe undoubted advantage of evadingthe
problem of the exact determination of the causesthat determine the event of death.
However, if used to compare countries or regions, thisindicator produces bias, as
it does not consider the different age structure of the population.

t,x-n:

6 https://ourworl dindata.org/excess-mortality-covid# (last access: October 2020).
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{7) Excess Deaths week (05/01/2020- 28/06/ 2020) = Deaths weeks (05-01/28/06 - 2015 -201%) - Average
deaths weeks (05-01/28/06 - 2015-2019)
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Fig. 11: Excessive weekly mortality (January 2020-June 2020) raw death count recor ded
in ltaly

Source: Authors' processing of Civil Protection data

A more appropriate indicator is the P-score, which instead considers excess
mortality inrelativeterms (i.e. asthe percentage difference between the number of
deaths per week and the average number of deathsin the sasmeweek inthelast five
years), asin equation (8).

P ore = {[Deaths week (t,x) —Average Deaths week (t,x-n)] / Average Deaths
week (t,x-n)} *100 (8)

Figure 12 showsthe P-scores, broken down by agegroupinthiscase. Clearly,
the excessive mortality involvesolder age groups (74 yearsand older) inthe period
of greatest lethality associated with the virus (i.e. the months from March 2020 to
May 2020). Thisgraphical evidence showsthe sametrend, but different valuesare
observedintermsof theintensity over the period when the peak of registered deaths
due to Covid-19 occurs on 27 March 2020 (969). In percentage terms, the death
count between 22 March and 29 March, asrecorded in the age group 74 and ol der,
was 101% higher (i.e., two times higher) than the average death count in the same
week in the previous five years. This suggests a contribution of Covid-19, both
directly and indirectly, to the total number of deaths registered in 2020 compared
totheaveragenumber of deathsregisteredinthesameperiodintheprevious5years.

Thetrend of the excess mortality indicator isbelieved to show that the higher
number of deaths recorded during the pandemic period is directly or indirectly
attributable to Covid-19.
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(8) P—score [05/01/2020- 28/06/ 2020) = {[Deaths week (05/01/2020- 28/06/ 2020) —Average Deaths week [05-
01/28/06 - 2015-2019) } / Average Deaths week (05-01/28/06-2015-2019)}*100
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Source: Authors' processing of Civil Protection data

Excess mortality, however, is affected by the organisational and structural
inefficiencies of the healthcare system. If put under stress, that system may no
longer be able to adequately manage patients not affected by Covid-19, with even
tragic outcomes(Antolini etal., 2020). Thefeelingisthat our healthcare systemhas
been hit by a stress test to which it could not respond, due to a deficiency in the
number of intensivecare unitsand, aboveall, dueto thelack of aturnover that, over
theyears, hasnot guaranteed an adequateturnover of retired staff. Austerity policies
have produced a linear cut in healthcare, and the territorial reorganisation of
healthcare structuresitself has, in many cases, not considered important variables,
such as the morphology of the territory. Closing a hospital in the mountainsis not
thesameasclosingitinaflat area, sincethe spatial distances, intermsof time, can
be very different (Antolini, 2015).

Thetrend of the new positivesis conditioned by the number of swabs carried
out and, therefore, the new positive indicator on swabs (or rate of positivity) is
considered more reliable (Figure 13).

However, aseach person can have morethan one swab, one could consider the
tested casesinstead of swabs. Thedifferencethat thevalue of theindicator assumes
isthat putting the swabs, or the casestested, asthe denominator, aswell represented
in Figure 14, gives a more marked difference starting from the first ten days of
October 2020. Thefigure showsthetrend of the two curves, starting from 20 April
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Source: Authors' processing of Civil Protection data

2020, the date following the introduction of the variable cases tested at the Civil
Protection repository. The divergence that opens in the final stretch of the two
curvesposes seriousproblemswith regard to theidentification of thereal positivity
rate, which is difficult to identify because the swab data are difficult to trace back
to the many casesthat produced it (many timesthe same person is'was tested) and
can therefore lead to underestimating the relative positivity of the population.
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Finally, weneed to take aposition so that the present study isnot used for non-
scientific purposes: the pandemic exists and is serious. However, what is more
seriousis chasing the pandemic instead of managing it, and management can only
be achieved using good quality statistics in an integrated form. However, this
requires investments in human and technological capital.

6. MENTAL ACCOUNTING AND PERCEPTION BIAS

The need to have accurate information on the epidemiological status of Covid-19
and the capacity of the health system to cope with this emergency have sparked a
debate on which indicators to use, as well as their reliability in describing the
evolution of the pandemic state. First, however, weshould highlight and deepen the
way our minds perceive the facts. how we assess them as risky and determine the
consequent human actions (Tverky et Kahneman, 1992). The first aspect of this
reasoning concernsthe perception of the mortality event, since our mindsare more
conditioned by the aspectsto whichweattribute anegative val ue compared to those
wejudge positive. Thisis particularly true under conditionswhereindividualsare
inclined to make extreme predictions based on inconsistent data (Thaler, 2015;
Kahneman, 2017; Kahneman et Tverky, 1979). These are the mental biases
responsiblefor adistorted perception of risk dueto framing mechanismsthat adapt
the available information to an a priori constructed partial interpretation scheme
(Tversky et Kahnenam, 1981; Thaler, 2015). The criteriathat guide the choice and
construction of indicatorsare obviously afunction of the study’sobjective, but they
are also affected by the same mental framing. In this case, the negativity of the
eventsthat are perceived asrisky during the Covid-19 pandemic are the deathsand
the need for intensive care hospitalisation.

Over the course of time, however, even the infected — or rather, the increase
in new positives — have often been communicated as appearing to match the word
‘dead’, thereby ending up with amarkedly negative connotation. Mental heuristics
therefore leads to a circular-associative mechanism of information that acts as a
shortcut (Thaler, 2015). Thetendency isto belittle, and not deliberately, someof the
new positivesasasymptomaticor slightly symptomatic. Theassociativemechanism
a soinfluencestheinterpretation of thedata, both at astatistical level and atthelevel
of our mental accounting. As already pointed out by the philosopher David Hume
in his essay on the human intellect, published in 1748, the associative mechanism
can be traced back to three principles: similarity, contiguity in time and, finally,
causality. Theseconditionshavebeen enriched by thefact that cognitivepsychol ogists
areamost al inclinedto consider ideasasnodesin anetwork —associ ative memory
—where connections occur because causes are linked to their effects and thingsto



36 Antolini, F., Cesarini, S.

their property, or because they are associated with the category to which they
belong. The strength of association isdetermined by the way communi cation takes
place. If theword Covid-19 is often expressed together with words like *infected’

and ‘ death’ (Slovic 2000; Slovic, 2004; Stevens, 1975; Strack et al., 1988; Todorov,
2008), then mental heuristics (Kahneman, 2017; Slovic, Finucaneet a., 2007) will

reproduce the same associative mechanism as well in the future. Moreover, since
the event of death is perceived asriskier (Kahneman et Tversky, 1973; Tversky et
Kahneman, 1983; Dolan et Kahneman, 2008), the human mind attributesto Covid-
19 the meaning of negativity attributed to death. In Italy, many people remember
18 March 2020, the day on which the Italian News showed the army trucksleaving
thecity of Bergamo with the coffins of the peoplewho died of Covid-19. Fromthat
moment on, the associative and cognitive link between Covid-19 and the death
event inevitably became stronger.

We do not have a measure of what has just been illustrated, but we can use
Google Trends data as a proxy for this phenomenon. They show us how, in our
minds, the death event is associated with Covid-19. To thisend, we have observed
thenumber of timesthequery ‘ deathsand Covid-19’ and ‘ recovered and Covid-19’
has been typed into the relevant search engine (Antolini et Grassini, 2019).

The results shown in Figure 15 confirm the greater attention paid to deaths
compared to recovered for Covid-19, in the period of greatest criticality (March
2020 and April 2020) in Italy. Research levels show a sharp decrease coinciding
with the summer months when the perception of risk was much lower.
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Therefore, having institutional communication can be an important asset in
emergency situations(Hermes, 2020); however, for thisreason, we must first select
adequate basic statistical information.

CONCLUSIONS

Inthelight of the picture outlined here, in addition to an uncertain context inwhich
it is difficult to know what will happen in the next period, the difficulty in
interpreting theindicatorsrelating to Covid-19 isevident, starting with the dataon
causes of death. Therisk of aninfodemic event isequal to risk of a pandemic one,
with damage from the loss of information overlapping the serious one of the
deceased (directly or indirectly) from Covid-19. In constructing the indicators,
attention must be paid to the availability and quality of basic statistical information
as well asto their format (i.e the use of standardized data when making spatial
comparisons).

At present, the construction of measures suffersfrom various problems, both
interms of detection and methodol ogy. These include assessment of therisk inan
aggregate form, when an analysis by age group of the population is required.

For example, we do not have transition matrices that can describe how many
people dieinintensive care and how many return homes. Thissimpleinformation
would make the word ‘risk’ more understandable and, above al, operational. The
deaths themselves, or rather their causes, show the difficulty of arriving at a
homogeneous and comparable accurate estimate, especially at aterritorial level.

Theinterpretation of the data, if it occursin aggregate form, can also lead to
‘paradoxical’ interpretations if we do not consider the existence of any previous
pathologies or the age of the deceased. The Covid-19 emergency represents a
challenge on all fronts of the country’slife, especially from the statistical point of
view. Statistics, or rather its quality, is an intangible asset which must be able to
contribute to the well-being of the country and the implementation of good
practices.

The same indicators may have different estimates depending on the
methodol ogies and dataused. Thelethality rate, for example, can range from 15%
t02.36%. L ethality ismeasured by the number of deathsand the number of positive
cases that have been confirmed by a medical test. However, among the positive
cases, there should also be asymptomatic people who have not been tested or who
have recovered without knowing they have beeninfected. Infact, for Covid-19, the
main tracing instrument remains the swab, which is not used on the entire
population, for a political choice (Crisanti, 2020). However, for this reason, the
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number of positive cases tends to be strongly underestimated because those who
had the virus in asymptomatic form or with only slight health problems were not
subject to swabbing and therefore escaped the total count. This also leads to an
overestimation of lethality among the infected. The lethality rate, especialy if
stratified by age, should also consider the number of the populationin different age
groups, especially if the country, asisthe casein Italy, is geriatric.

Even theindicator relating to excessmortality, which considers deathsfor all
causes and would be free of the problem of correctly identifying the exact cause of
death, is affected by the problem connected to the effectiveness of the healthcare
organisational structure. Another possibility is that an increase in deaths has
occurred so that an excess mortality has arisen due to theimpossibility of treating
other pathol ogiesbecause human and | ogi stic resourceshave been directed towards
limiting the damage of Covid-19. Mareover, analysing the new positives without
counting the numbers of swabs carried out (better than the cases tested), can feed
avicious cycle where the greatest risk is to give numbers, when it would be more
appropriatetouseonly statisticstoimprovethedecision-making processof citizens
and policy makers.

Nevertheless, theway inwhich statistical informationisdisseminated through
modern communi cation channel scan contributeto aframing that tendsto associate
only negative events (the deaths) with Covid-19, while positive events (the
recovered) should aso be commented on to provide a more balanced judgement.
All these factors influence the way our ‘mental accounting’ acts in selecting and
interpreting statistical data. In the communicative process, associating infected
peoplewith dead peopleisequivalent to attributing to thefirst noun the meaning of
the second one. This process of mental heuristicsisinevitable, and it also happens
in financial markets. However, in conditions of information asymmetry, the
decision-making process ends up reaching extreme positions. Google Trends' data
(big data) unequivocally demonstrate how, for citizens, Covid-19isassociated with
the' deaths’ and only to a small extent with the recovered. It follows that the
positives are then themselves considered sick, if not future deceased, while the
reality is much more analytical.

The pandemic hastaught usthat good-quality statisticsare crucial for policy
making, and even more so when the measurement environment is characterized by
a high degree of uncertainty. Setting up an integrated information system is not
sufficient if the sources that feed it are not checked for quality. Thisiswhy it is
necessary to intervene by creating aunified administrative archive that can ensure
thetransparency of the dataentriesfrom which the basicinformationistaken. This
task clearly cannotignoretheroleof official statistics, inparticular ISTAT (Biggeri,
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2020), given that the permanent censuses were built on the construction of unified
archives. Moreover, the delegation of the collection of epidemiological datato the
regions does not seem to be appropriate, since not all regions have statistics offices
capable of collecting and processing data in an adequate manner. The regional
activities with regard to statistics require targeted investment to allow the regions
to exploit the many administrative dataavailablefor theinstitutional dutiesthey are
called on to perform. Similarly, the indicators should be constructed by providing
precisedefinitions(not aswasthecasefor intensivecare) toensuretheir functionality
in mapping the risk to be determined.

In establishing a set of indicators, their level of operability should be
considered. Therefore, the difficulties in finding basic statistical information are
also important to ensure the accessibility of data by the scientific community.
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