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Abstract. Background and aim: This study was planned to estimate the contribution of coronavirus disease 
2019 (COVID-19) related mortality on excess deaths recorded in Italy since the beginning of the pandemic. 
Methods: Official data on weekly number of COVID-19 related deaths in Italy were retrieved from the web-
site of the Italian Ministry of Health, whilst information on weekly relative age-standardised mortality rates 
(rASMRs) in Italy during the COVID-19 pandemic was downloaded from the UK Office for National 
Statistics website. Univariate and multivariate correlation was conducted to explore the association between 
these two variables throughout the pandemic. Results: Significant univariate correlation was found between 
rASMR and number of official COVID-19 related deaths throughout the pandemic period. Such correlation 
was especially high during predominance of pre-Alpha and Alpha variants, remained significant during Delta 
variant predominance, but become no longer significant during Omicron variant predominance. In multivari-
able analysis, we estimated that COVID-19 may have contributed to 72% of the excess mortality recorded in 
Italy throughout the pandemic. The impact was higher during pre-Alpha and Alpha periods (i.e., 78% and 
89%, respectively), decreased to 41% during Delta variant predominance, and became no longer significant 
after emergence of the Omicron variant. Conclusions: These results would suggest that COVID-19 may have 
largely contributed to excess mortality in Italy until the recent emergence of the Omicron variant, by which 
time previous loss of vulnerable people and radical changes in delivering healthcare may have paradoxically 
contributed to improve the cumulative death rate in the country. (www.actabiomedica.it)
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Introduction

More than one hundred years after the Span-
ish flu pandemic, the world is facing a new global 
challenge represented by a new pandemic disease 
sustained by the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) (1). It is now undeni-
able that coronavirus disease 2019 (COVID-19) has 
triggered a kind of worldwide “permacrisis” (2), which 
has been associated with paramount clinical con-
sequences, disrupting the integrity of society, econ-
omy and healthcare (3). Although it is particularly 

challenging to collectively estimate the clinical bur-
den that COVID-19 had caused since its origin in 
2019 (4), several lines of evidence now attest that 
million people may have died from the direct and 
indirect consequences of the virus (5), thus unques-
tionably causing an excess number of deaths (often 
underestimated or largely uncounted and unreported) 
all around the world (6,7), including Italy (8). Yet, 
the straightforward translation of COVID-19 related 
deaths into excess mortality (and vice versa) is essen-
tially inappropriate and potentially misleading, since 
these two terms cannot be used as synonymous due to 
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the fact that many other factors, not directly related to 
the biological effects of SARS-CoV-2 infection (i.e., 
diagnostic and therapeutic delays during period of 
more problematic care access, increase prevalence of 
chronic diseases and frailty due to social isolation and 
so forth), may have played a role in boosting the num-
ber of deaths throughout the ongoing COVID-19 
pandemic (9). Thus, this study was planned for at-
tempting to estimate the potential cumulative contri-
bution of COVID-19 related mortality on the volume 
of excess deaths that was recorded in Italy throughout 
the ongoing COVID-19 pandemic.

Materials and methods

We accessed official data of the Italian Ministry 
of Health (10) for retrieving the official (weekly) num-
ber of COVID-19 related deaths in Italy throughout 
the pandemic. Although inherently biased and perhaps 
even partially inaccurate, the Italian Ministry of health 
uses for “COVID-19 related death” the World Health 
Organization (WHO) definition, thus encompassing 
four criteria, as follows: (i) death occurred in a patient 
classified as confirmed case of COVID-19; (ii) presence 
of a clinical picture suggestive of COVID-19, or a clin-
ical diagnosis that certifies the presence of symptoms 
attributable to SARS-CoV-2 infection; (iii) absence of 

a clear cause of death other than COVID-19 (i.e., not 
directly attributable to SARS-CoV-2 infection); and 
(iv) incomplete clinical recovery between COVID-19 
illness and subsequent death (10). The information 
on weekly relative age- standardised mortality rates 
(rASMRs) in Italy throughout the COVID-19 pan-
demic, expressed as percentage change per week from 
the average age-standardised mortality rate recorded 
during the recent pre-COVID-19 period (i.e., be-
tween years 2015-2019), was downloaded from the 
website of the UK Office for National Statistics (11). 
The information herein available concerns rASMRs 
stratified for each European country from the begin-
ning of the pandemic (i.e., from February 28, 2020), 
up to the last available date used for its calculation (i.e., 
July 1, 2022).

The association between rASMR and official 
COVID-19 deaths throughout the study period and 
within different periods characterized by predomi-
nance of specific SARS-CoV-2 variants (Table 1) 
(12) was analyzed with univariate (Pearson’s test) and 
multivariate (multiple linear regression analysis), using 
Analyse-it (Analyse-it Software Ltd, Leeds, UK). The 
study was performed in accordance with the Decla-
ration of Helsinki, under the terms of relevant local 
legislations, using publicly available repositories, such 
that no informed consent or Ethical Committee ap-
provals were necessary.

Table 1. Values and correlation between weekly relative age-standardised mortality rates a(rASMR) and coronavirus disease 2019 
(COVID-19) mortality throughout the pandemic in Italy.

Period Variant rASMR
COVID-19 

related deaths Correlation (r)
Contribution 

to rASMR p

February 28, 2020 
to July 1, 2022

All - - 0.69 (95%CI, 0.59 to 0.78) 72% <0.001

February 28, 2020 
to January 31, 2021

Pre-Alpha 12±21 1793±1828 0.74 (95%CI, 0.59 to 0.85) 78% <0.001

February 01, 2021 
to June 27, 2021

Alpha (B.1.1.7) 4±8 1884±942 0.56 (95%CI, 0.18 to 0.80) 89% 0.001

June 28, 2021 to 
January 2, 2021

Delta (B.1.167.2) 1±4 370±232 0.47 (95%CI, 0.11 to 0.72) 41% 0.013

January 3, 2022 to 
July 1, 2022

Omicron 
(B.1.1.529)

-3±4 1193±698 0.20 (95%CI, -0.20 to 0.55) - 0.322

95%CI, 95% confidence interval; rASMRs, relative age-standardised mortality rates
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Results

The timeline variation of COVID-19 related 
deaths and rASMR throughout the pandemic in Italy 
is shown in figure 1. As summarized in table 1 and 
figure 2, a significant univariate correlation could 
be found between rASMR and number of official 
COVID-19 related deaths throughout the pandemic 
period in Italy. Such correlation was especially high 
during predominance of the pre-Alpha and Alpha vari-
ants, remained statistically significant during the Delta 
variant predominance, but was found to be no longer 
significant after emergence of the Omicron variant 
(Table 1, Figure 2). In multivariable analysis, includ-
ing rASMR as the dependent variable and the offi-
cial COVID-19 related deaths and time (i.e., week) as 

independent variables, we estimated that COVID-19 
may have contributed to 72% of the excess mortality 
recorded in Italy throughout the pandemic. Such im-
pact was remarkably high during the pre-Alpha and 
Alpha period (i.e., 78% and 89%, respectively, both 
p<0.001), whilst it decreased to 41% (p=0.044) dur-
ing predominance of Delta variant, and with loss of 
significance after emergence of the Omicron variant 
(p=0.439) (Table 1).

Discussion

It can be inferred from our analysis that 
COVID-19 has contributed to boost – to a very high 
extent (i.e., between 78-89%) – excess mortality during 
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Figure 1. Timeline variation of relative age-standardised mortality rates (rASMR) and coronavirus disease 2019 
(COVID-19) mortality in Italy (rASMRs: relative age-standardised mortality rates).
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Figure 2. Correlation between relative age-standardised mortality rates (rASMR) and coronavirus disease 2019 (COVID-19) mor-
tality over time, stratified for the different variants in Italy. (rASMRs: relative age-standardised mortality rates).
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of fragile and vulnerable subjects within the general 
population may have dramatically decreased by 2022, 
thus explaining the more recent reduction seen in the 
rASMR.

In conclusion, the results of our analysis would 
suggest that COVID-19 may have largely contributed 
to the excess mortality in Italy, at least until the recent 
emergence of the Omicron variant, by which time pre-
vious loss of vulnerable people and radical changes in 
delivering healthcare to face the pandemic challenge 
may have paradoxically contributed to improve the cu-
mulative death rate in the country.
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