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Abstract. — OBJECTIVE: The aim of the study
is to assess the impact of the COVID-19 pandem-
ic on causes of mortality through multiple meth-
odological approaches.

MATERIALS AND METHODS: The causes of
mortality in the Veneto region (ltaly) during
the first epidemic wave, March-April 2020, were
compared with the corresponding months of the
previous two years. Both the underlying cause
of death (UCOD), and all diseases reported in
the death certificate (multiple causes of death)
were investigated; a further analysis was car-
ried out through a simulation where the UCOD
was selected after substituting ICD-10 codes for
COVID with unspecified pneumonia.

RESULTS: Overall 10,222 deaths were reg-
istered in March-April 2020, corresponding to
a 24% increase compared to the previous two
years. COVID-19 was mentioned in 1,444 cer-
tificates, and selected as the UCOD in 1,207
deaths. Based on the UCOD, the increases in
mortality were observed for COVID and related
respiratory conditions, diabetes mellitus, hyper-
tensive heart diseases, cerebrovascular diseas-
es, and ill-defined causes. Multiple causes of
death and the simulation analysis demonstrat-
ed further increases in mortality related to de-
mentia/Alzheimer and chronic lower respirato-
ry diseases.

CONCLUSIONS: This first report demon-
strates an increase of several causes of death
during the pandemic, underlying the need of
a continuous surveillance of mortality records
through different analytic strategies.
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Introduction

About 125 million cases and 2.7 million dea-
ths due to coronavirus 2019 disease (COVID-19)

were registered worldwide as of March 25, 2021,
with Italy being one of the most affected coun-
tries'. Age, male gender, and comorbidities are
predictors of mortality in people affected by CO-
VID-192. Nonetheless, only sparse data are avai-
lable on causes of death during the pandemic. A
small number of studies investigated comorbi-
dities reported in death certificates of decedents
from COVID-19° compared to non-COVID dea-
ths* or assessed excess mortality during the pan-
demic from COVID-19 and from all other causes
combined. To date, the few population-based
data on mortality from multiple disease catego-
ries during the pandemic are limited to the under-
lying cause of death (UCOD)®.

The Veneto Region (Northeastern Italy, 4.9
million inhabitants) was one of the Italian regions
hit hardest by the early phase of the COVID-19
pandemic in March-April 20207. Aim of the study
is to assess the impact of such first epidemic wave
on main causes of death by means of multiple
methodological approaches.

Materials and Methods

Copy of death certificates of each resident in
the Veneto region is routinely transmitted to the
Regional Epidemiology Department for coding of
the causes of death according to the International
Classification of Diseases, 10" Edition (ICD-10).
Standard mortality statistics are based on rules set
by the World Health Organization (WHO) which
identify the UCOD from all the conditions repor-
ted in the certificate. The UCOD generally corre-
sponds to the underlying cause stated by the certi-
fying physician but could also be another disease
reported in the death certificate, or a derived condi-
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tion. Until 2017 such rules have been applied in Ve-
neto by means of the Automated Classification of
Medical Entities (ACME), a computer program de-
veloped by the US National Center for Health Sta-
tistics to standardize assignment of the underlying
cause®. Starting from 2018, selection of the UCOD
has been performed by means of the IRIS softwa-
re, currently adopted in most European countries’.

The distribution of the main causes of death in
March-April 2020 was compared with the corre-
sponding months of the previous two years. Both
the underlying cause of death (UCOD), and all
diseases reported on the death certificate (multi-
ple causes of death) were investigated. To further
assess which chronic conditions, in conjunction
with COVID-19, had a greater role in mortality,
a sensitivity analysis was carried out through a
simulation where the UCOD was selected by the
IRIS software after substituting [CD-10 codes for
COVID (U07.1, U07.2) with unspecified pneu-
monia (J18.9). Therefore, excess deaths by cause
during the epidemic wave with respect to the refe-
rence period were assessed by three approaches:
analysis of the UCOD, analysis of multiple causes
of death, and the simulation analysis.

Results

Overall 10,222 deaths were registered in Mar-
ch-April 2020, corresponding to a 24% incre-
ase in total mortality during the epidemic wave
compared to the previous two years, and to ap-
proximately 2,000 excess deaths (950 in March
and 1,050 in April). COVID-19 was mentioned in
1,444 death certificates (503 in March and 941 in
April), and selected as the UCOD in 1,207 deaths
(Table I). COVID-19 deaths were also analyzed
together with conditions most likely to be repor-
ted in patients with undiagnosed infection (flu,
pneumonia, adult respiratory distress syndrome,
interstitial pneumonia, respiratory failure). Based
on the UCOD, increases in mortality were obser-
ved, as well as for COVID and related respiratory
conditions, for diabetes, hypertensive heart disea-
ses, cerebrovascular diseases, and ill-defined cau-
ses (including senility and unspecified causes).

Multiple causes of death analyses demonstra-
ted further increases in mortality associated to
dementia/Alzheimer, chronic lower respiratory
diseases, other circulatory diseases including
ischemic heart diseases and atrial fibrillation, and,

Table I. Distribution of causes of death registered in March-April 2020 among residents in the Veneto region (Italy) compared
to the corresponding period in 2018-2019: underlying cause of death (UCOD), multiple causes of death (MCOD), and UCOD
selected in a simulation after substituting COVID-19 reported in the certificate with unspecified pneumonia.

A 2020 A 2020 A 2020

Cause of death Vs. MCOD*, Vs. UCOD, n VS.

(ICD-10 codes) UCOD, n | 2018-19 n 2018-19 | simulation | 2018-19
All deaths 10222 24% - - - -
COVID-19 (U07.1, U07.2) 1207 - 1444 - - -
Flu, Pneumonia (J09-J189) 281 13% - - 844 240%
Selected respiratory diseases 122 135% - - 210 304%
(J80, J849, J96x)
COVID-19 + Flu, pneumonia + 1610 437% - - 1054 251%
selected respiratory diseases
Neoplasms (C00-D48) 2293 0% 2862 7% 2391 4%
Diabetes mellitus (E10-E14) 296 25% 1377 36% 309 30%
Dementia, Alzheimer (FO1-F03, G30) 657 7% 1387 34% 788 29%
Circulatory diseases (100-199) 3087 10% - - 3211 15%
Hypertensive diseases (110-115) 597 32% 1535 41% 607 34%
Ischemic heart diseases (120-125) 846 4% 1388 17% 862 6%
Atrial fibrillation (148) 144 4% 1035 26% 147 6%
Cerebrovascular diseases (160-169) 726 21% 1118 27% 806 35%
Chronic lower respiratory diseases 261 4% 577 25% 328 31%
(J40-J47)
Chronic liver diseases 85 -9% 221 2% 93 0%
(K70, K73, K74)
Symptoms, signs, unspecified 361 158% - - 361 158%
(R00-R99)
Injury/poisoning (S00-T98) 235 -24% - - 235 -24%

*MCOD reported only for COVID and underlying chronic diseases.
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to a lesser extent, neoplasms. Large increases in
mortality from dementia/Alzheimer and chronic
lower respiratory diseases were confirmed also by
the simulation analysis. The only disease category
with a sharp decline in mortality was represented
by injury/poisoning.

Since the IRIS software was adopted in Veneto
in 2018, the period 2018-2019 was set as reference
to better assure comparability of UCOD selection;
however, the main results did not change if the pe-
riod 2015-2019 (including years with selection of
the UCOD performed through the ACME softwa-
re) was taken as reference (data not shown).

Discussion

Overall excess deaths registered in the Veneto
region exceeded those with any mention of CO-
VID-19 in death certificates, especially in March
at the beginning of the epidemic wave, when un-
derreporting of COVID-19 was more probable®.
COVID-related deaths were possibly classified
as other respiratory disorders, ill-defined condi-
tions, or other diseases. On the other hand, when
COVID-19 was mentioned in part I of the death
certificate (where the causal chain of events le-
ading to death was reported), it was usually se-
lected as the UCOD. In fact, according to rules
established by the WHO, a death due to COVID
should be counted independently of pre-existing
conditions triggering a sever course of the dise-
ase, e.g., cancer'’. As a consequence, the role of
severe chronic diseases, where COVID-19 might
have represented a terminal complication lea-
ding to death, might be underestimated by stan-
dard tabulation of mortality data limited to the
UCOD. Therefore, to fully investigate the role
of such underlying conditions, further analyti-
cal approaches were adopted: multiple causes of
death analyses; a simulation substituting, before
the selection of the underlying cause, COVID co-
des with pneumonia, a common acute complica-
tion of chronic diseases which, according to in-
ternational rules, is not generally selected as the
UCOD. By this latter approach, approximately
one third of deaths classified in the COVID-rela-
ted category (COVID-19, flu, pneumonia, adult
respiratory distress syndrome, interstitial pneu-
monia, respiratory failure) were re-assigned to
other disease categories. By the above multiple
approaches, COVID-19 was therefore demon-
strated to have increased also the mortality from
several degenerative chronic disorders, inclu-
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ding diabetes, hypertensive heart diseases, cere-
brovascular diseases, dementia/Alzheimer, and
chronic lower respiratory diseases.

By contrast, the reduction in mortality from
traumatic causes is likely a side effect of restri-
ctions enforced during the epidemic, leading to
a reduction of road traffic accidents and possibly
other injuries. In fact, a decline in mortality from
traffic accidents resulting from quarantine me-
asures has already been reported in the Suzhou
region of China'’.

Conclusions

Briefly, this first report on several causes of
death increasing during the pandemic underlines
the need of a continuous surveillance of mortality
records through different analytic strategies.
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