
Estimates of the initial impact of the
COVID-19 epidemic on overall mortality:
evidence from Italy

To the Editor:

From February 2020, when the first case of coronavirus disease 19 (COVID-19) was detected, Italy has
rapidly become one of the countries most affected by the spread of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), accounting for 135586 recorded cases as of 7 April 2020 [1]. Surveillance
data from the National Institute of Health indicate that COVID-19 has caused more than 15000 lethal
pneumonia cases, particularly in some of the northern regions. Positive cases had a median age of
62 years, while patients who died of COVID-19 had a median age of 80 years [2].

COVID-19 spread is certainly causing an excess mortality, but anecdotes are growing in support of the
hypothesis that, in some areas, the number of deaths attributable to COVID-19 may be greater than what
has been officially reported, including in these estimates a relevant number of patients, substantially elderly
and frail people, who would eventually die from pneumonia. These deaths would have occurred mainly at
patients’ homes, in residential facilities or even in hospitals, before the diagnostic swab was performed.
This hypothesis, if confirmed, may lead to an in-depth revision of the estimates of SARS-CoV-2 burden,
both in terms of incidence and fatality rate.

We carried out a preliminary analysis of the existing data to quantify the excess mortality rate due to
COVID-19, comparing the Italian weekly mortality rates during COVID-19 outbreaks, with those recorded
in the previous quinquennium (2015–2019) [3].

We gathered the number of weekly deaths among the residents of 1084 Italian municipalities for the
period 1 January to 21 March, over the years 2015–2020, from the freely accessible mortality database of
the Italian National Institute of Statistics [3]. From the same source, we obtained data regarding the age
and sex structure of the Italian population, at a municipality level, at 1 January from 2015 to 2019 (last
available year) [4]. We computed weekly age- and sex-standardised mortality rates for 2020 (age classes
0–14, 15–64, 65–74 and ⩾75 years), using the 2019 Italian population as a reference, for the Italian
geographic macroareas (northwest, northeast, centre and south/islands). We then compared them with the
corresponding weekly average standardised rates similarly computed over the years 2015–2019, using the
standardised rate ratio (SRR) of mortality [5]. Since no validated estimates of the population were available
for 2020, we used the population at 1 January 2019 for computing person-time at risk for the year 2020.
95% confidence intervals were computed based on a Poisson approximation [5].

Overall, the 1084 municipalities accounted for 21% of the Italian population (12.7 million people), and
registered 207102 deaths. Figure 1 shows the weekly estimated SRRs that compare mortality during the
year 2020 with that estimated in the previous 5 years in each macroarea. A solid upward trend was
identified, starting with the last week of February (22–29 February). Indeed, in the northwestern area
(figure 1a) the estimated SRR significantly exceeded unity (1.15, 95% CI 1.09–1.22), and subsequently
rapidly rose to 3.15 (95% CI 3.00–3.32) in the last week of observation (15–21 March). A similar trend
was observed in the northeastern area (figure 1b), with the last estimated SRR as high as 2.24 (95% CI
2.07–2.42). Finally, a significant but smaller difference was observed in the central (figure 1c) and in the
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southern/island (figure 1d) areas, with the highest SRRs reaching 1.67 (95% CI 1.52–1.90) and 1.53 (95%
CI 1.34–1.75), respectively.

During 2019, 647000 deaths occurred among Italian residents, with an average of >12400 per week, 89%
of them aged ⩾65 years. In 2020, during the week 15–21 March, we observed a statistically significant
increase of the SRR of different extent in the diverse areas of Italy. In this scenario, it is unlikely that the
deviation from historical data could be attributable to other conditions, such as an influenza outbreak: the
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FIGURE 1 Weekly standardised rate ratio (SRR) of mortality, to compare mortality during the year 2020 with that estimated in the previous 5 years,
for Italian macroareas: a) northwest, b) northeast, c) centre, d) south/islands. Shaded areas represent 95% confidence intervals.
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peaks of the previous seasons across the 5-year period were already accounted for in the calculation, and
the distribution of influenza cases in the 2020 season was largely overlapping the 2019 season. In fact, it is
reasonable to suppose that the observed excess mortality was due to COVID-19. Noticeably, some indirect
effects of the outbreak may have contributed to the observed SRR as well, including hospital overcrowding
and delayed time-to-intervention, which is particularly crucial in time-dependent care like acute
myocardial infarction, stroke, etc.

Given the different geographic completeness of the death statistics that are currently available, it is not
possible to draw a precise picture of Italy as a whole. We have therefore aggregated areas, based on both
geography and completeness of reporting. Our estimates indicate that northern regions had the highest
impact, consistent with what has been recorded in the same period from the official statistics [2]. Clearly,
only future analyses of the complete death record dataset will permit a precise quantification of the real
impact of the COVID-19 outbreak, estimating the actual overall effects of the epidemic on mortality.
However, the present analysis, inevitably preliminary, provides data that are urgently needed to refine
current estimates of the disease burden expected from the SARS-CoV-2 pandemic.
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