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COVID-19-related excess mortality
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Abstract

Analysis of excess deaths, defined as the difference in the total number of deaths in an emergency compared to the number of deaths
expected under normal conditions, allows a more reliable assessment of the impact on health systems caused by the global threat of
SARS-CoV-2 (Severe Acute Respiratory Syndrome Coronavirus-2). So far, data for the two years of the pandemic (2020-2021) indicates the
occurrence of 149 million excess deaths according to WHO (World Health Organization) estimates. The purpose of the analysis conduc-
ted was to define the concept and identify the causes of excess mortality during the COVID-19 pandemic. Inconsistent and unreliable
death registration systems; overburdened health systems in low- and middle-income countries; reduced access to medical services for
patients with health problems other than COVID-19; the introduction of social distancing and lockdown rules, which translated into in-
creased deaths from psychiatric illnesses and addictions; political considerations and media messages that interfered with vaccination
acceptance and adherence; and the additional impact of other natural disasters (hurricanes, floods, drought) were identified as the
most important reasons for excess deaths occurrence. The correct identification of country-specific factors and the correct response
and countermeasures taken appear crucial in terms of limiting the negative impact of the current pandemic, but also of future threats
of a similar nature, in order to reduce excess deaths.
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Streszczenie

Analiza zgonéw nadmiarowych definiowanych jako réznica w catkowitej liczbie zgondw w sytuacji kryzysowej w poréwnaniu do liczby
zgondw oczekiwanych w normalnych warunkach, pozwala bardziej wiarygodnie oceni¢ wptyw globalnego zagrozenia jakim okazat sie
nowy koronawirus SARS-CoV-2 (Severe Acute Respiratory Syndrome Coronaviruse-2) na systemy opieki zdrowotnej. Dotychczasowe
dane dotyczace dwoch lat pandemii (2020-2021) wskazuja na wystapienie 14.9 miliona zgondw nadmiarowych wedtug szacunkéw WHO
(World Health Organization). Celem przeprowadzonej analizy byto zdefiniowanie pojecia oraz wskazanie przyczyn wystepowania nad-
miarowych zgondw w trakcie pandemii COVID-19. Jako najwazniejsze przyczyny ich pojawienia sie nalezy uznac: niespojne i mato wia-
rygodne systemy rejestracji zgonow; przecigzenie systemow opieki zdrowotnej w krajach o niskich i srednich dochodach; ograniczenie
dostepu do swiadczen medycznych dla pacjentéw z innymi niz COVID-19 problemami zdrowotnymi; wprowadzenie zasad dystansu
spotecznego oraz lockdownu, co przetozyto sie na zwiekszenie liczby zgonéw z powodu choréb psychiatrycznych i uzaleznien; wzgledy
polityczne i przekaz medialny, ktore ingerowaty w akceptacje szczepien i stosowanie sie do zalecen; dodatkowy wptyw innych klesk
zywiotowych (huraganéw, powodzi, suszy). Wtasciwa identyfikacja czynnikéw wystepujacych w danym kraju oraz prawidtowa reakcja i
podjete srodki zaradcze wydaja sie kluczowe w aspekcie ograniczenia negatywnych skutkow aktualnej pandemii, ale takze przysztych
zagrozen o podobnym charakterze, w celu ograniczenia liczby nadmiarowych zgonéw.

Stowa kluczowe
SARS-CoV-2, zgon, globalna Smiertelnos¢, pandemia

Introduction

Infections with the new Severe Acute Respiratory Syndrome
Coronavirus-2 (SARS-CoV-2), initially referred to as pneumonia
of unknown cause, were first reported on 31 December 2019 by
the China Country WHO Office. As early as on 5 January 2020,
WHO officially announced the detection of a cluster of infec-
tions with an unknown biological agent [1]. Initial observations
of the mechanism of spread of the infection and the clinical
picture of the disease it causes indicated similarities with
SARS-CoV-1 (Severe Acute Respiratory Syndrome Coronavi-
rus-1) and MERS-CoV (Middle East Respiratory Syndrome Coro-
navirus). The increasing number of infections, confirmation of
human-to-human transmission and emergence of new cases
in other countries prompted WHO to declare a Public Health
Emergency of International Concern (PHEIC) on 30 January
2020, while on 11 March 2020, due to the lack of control of the
disease, COVID-19 (Coronavirus disease 2019) was classified as
a pandemic [2], [3].

Analyzing the impact of a pandemic on public health is crucial
for any national health system to identify links that are not
functioning properly. Proper evaluation of the causes of death
and their circumstances in the context of preventable deaths
is a task that unites epidemiologists, clinicians and patholo-
gists (including forensic pathologists) who determine the
pathogenesis of death. All over the world, the first cases of
COVID-19 deaths were subjected to post-mortem diagnosis [4],
and further studies allowed rapid understanding of the etio-
pathogenesis and course of the disease, refining ways to diag-
nose and treat it [5], [6].

During the pandemic, there was a tendency for COVID-19
deaths to be diagnosed in almost every case of positive anti-
gen or PCR (Polymerase Chain Reaction) test, significantly af-
fecting epidemiology and mortality statistics. Inferring the
cause of death is based on establishing causation. Not every
abnormality is necessarily important in the pathogenesis of
death, not every positive test result means active infection,
much less disease. Lack of diagnostic insight leads to a false
assessment of the mortality structure with omission of its im-
portant elements not directly related to coronavirus disease
incidence. This could be very important for learning from the
effects of the pandemic and, in the event of further global
threats, for increasing the number of deaths that could have
been avoided. For this reason, in the authors’ opinion, it is
necessary to present many different aspects of mortality
during the COVID-19 pandemic.

The rapidly increasing number of cases of respiratory failure in
the course of SARS-CoV-2 infection, which required hospital-
ization and specialized treatment, significantly limited the ca-
pacity of the health care system to provide services to other
patients in need. Initially, only selected centers, particularly
infectious diseases wards/hospitals, provided care for pa-
tients with COVID-19. Lack of knowledge about the mecha-
nisms of virus transmission and action; organizational chaos
due to lack of recommendations, limited access to personal
protective equipment, and unpreparedness of medical enti-
ties for an epidemiological disaster; coupled with fear of the
medical personnel, resulted in greatly impaired access to



many procedures and specialists. All this had an obvious im-
pact on the number of deaths, because in addition to the cas-
es caused by SARS-CoV-2, there were also deaths that were an
indirect effect of the pandemic (so-called non-COVID victims
of the pandemic). This is an issue that is difficult to assess, as
it also involves a critical assessment of the correctness of
medical personnel’s conduct and systemic errors made by
health care managers.

The analysis of the available data on excess mortality related
to the COVID-19 pandemic aims to define the issue, identify
the causes of their occurrence, and establish common areas to
create a coherent strategy for responding to future pandemic
biological threats. The literature review was performed on 11
May 2023 in the Pubmed database using the keywords:
COVID-19, SARS-CoV-2, excess deaths, excess mortality.

Excess Deaths

Excess deaths are considered to be “the difference in the total
number of deaths in a crisis compared to those expected un-
der normal conditions” [7], [8]. This is a concept used to assess
the impact of a threat on the number of deaths during a crisis,
taking into account intermediate elements such as the restric-
tions implemented or the overloading of the health care sys-
tem, which more reliably reflects the true scale of the problem
[9], [10]. Assessing excess deaths is also an indicator to show
how prepared a country's health system is for a mass event,
and to indicate social inequalities, such as those related to
gender, age, wealth, ethnicity [11]. It should be noted that ex-
cess death rates report aggregate numbers of deaths due to
various causes, such as an increase as a result of lack of ac-
cess to health care, but also a decrease due to a reduction in
traffic accidents after the introduction of movement restric-
tions due to the pandemic [10]. The COVID-19 pandemic is not
the first global event to use this parameter. The impact of the
so-called “Spanish flu” pandemic in 1918 and other mass di-
saster-type events (Hurricane Maria in Puerto Rico) was previ-
ously evaluated in this way [12], [13]. In practice, excess deaths
are the difference between observed deaths and those ex-
pected based on the averages from previous years.

Excess Mortality

Excess mortality is the ratio of the number of observed deaths
to expected mortality in percentage terms. The higher it is, the
higher the number of all additional deaths above the expect-
ed ones, a negative value means mortality lower than average.
Rates of excess mortality caused by COVID-19, in addition to
the infection itself, are related to overall mortality rates in a
country and to the age structure of the population - especially
the number of >65 year olds, the group most at risk of death
[14], [15]. For this reason, the COVID-19 pandemic is referred to
as a syndemic, or synergistic epidemic, during which the virus
causes deaths primarily in key populations (the elderly and
people with concomitant diseases) [16]. It is emphasized that
the impact of COVID-19 on the number of excess deaths relat-
ed to the mechanisms of health systems under the impact of
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the pandemic may be spread over time and also occur in sub-
sequent years, not only during the period of death registration
[171.

In order to comprehensively assess deaths during the pan-
demic, a WHO Technical Advisory Group on COVID-19 Mortality
Assessment was established in February 2021. Based on its
analysis, WHO states the number of victims of the 2020 pan-
demic to be at least 3 million, about 1.2 million more than the
reported number of COVID-19-related deaths in that period.
However, the data came from only two areas - European and
American, while the others lacked sufficient data for calcula-
tions [7]. In contrast, the latest available report covering the
period from 1January 2020 to 31 December 2021 found that the
number of excess deaths was 149 million (13.3-16.6), 84% of
which occurred in middle-income countries [18]. A higher fig-
ure for this time frame was reported by the authors of an anal-
ysis published in The Lancet, according to which the number
of excess deaths by 31 December 2021 reached 18.2 million
globally [95% uncertainty interval (Ul) 171-19.6], and the excess
mortality rate reached 120.30 [95% Ul 1131-129.3] per 100,000,
with the highest rates per 100,000 population in Andean Latin
America (5119), Central (3157) and Eastern (345.2) Europe,
Southern Sub-Saharan Africa (308.6) and Central America
(274.4)[17]. The country that accounted for 22.3% of the globally
analyzed excess deaths is India with 4.07 million (95% Ul 3.71-
4.36) [17]. In contrast, a meta-analysis by Shang et al. covering
data available from 1 January 2020 to 21 May 2022 indicates
104.84 [95% confidence interval (CI) 85.56-124.13] excess deaths
per 100,000 globally. The highest rates were achieved in South
America (134.02) and North America (124.63), and in Europe
(12216), as well as among people over 60 (781.74) and among
men (130.10) [9]. More recent data is available for the European
area. According to the information provided by Eurostat, Feb-
ruary 2023 was the first month since the start of the pandemic
in which there were no excess deaths for the entire European
Union (EU) area - the excess mortality rate dropped to -2.3%. In
contrast, analysis of the entire EU pandemic period to date
indicates that there have been 4 peaks of excess mortality -
the highest one in November 2020 (40.0%, in Eastern European
countries reaching over 90.0%), in November 2021 (26.5%), in
April 2020 (25.2%) and in April 2021 (20.9%) [19].

Causes

The gap between the recorded number of COVID-19 deaths
and the actual number of pandemic victims is filled by excess
deaths, the number of which reflects the actual impact of the
pandemic on public health. When discussing the causes of the
occurrence of these deaths, it is important to note the strong-
ly varying background of this issue.

Diagnosis and Registration of Deaths

Since their inception, COVID-19 death registration systems
have been based on a positive test result for SARS-CoV-2. Later
on, with the possibility of diagnosis based on symptoms and
results of additional laboratory and imaging tests, but labora-
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tory confirmation was usually required anyway [10]. It should
also be noted that testing policies varied from country to
country and from pandemic stage to pandemic stage [10]. This
has obvious implications. Where access to diagnostics is limit-
ed and the number of symptomatic patients is high, there is a
significant overload on the system and an underestimation of
the number of COVID-19 cases identified, which translates into
underestimating deaths from this cause and showing more
excess deaths [20]. Such a relationship was described espe-
cially at the beginning of the pandemic in China. Based on a
mathematical model, the authors of one publication showed
that up to 86% of COVID-19 cases were unrecognized prior to
the implementation of travel restrictions within Wuhan on 23
January 2020, translating into a rapid global spread of the in-
fection [21]. Similar observations have been found in other
countries around the world, while emphasizing the impor-
tance of early isolation in the absence of access to widespread
and efficient diagnostics [22]-[25].

An additional diagnostic concern is the sensitivity and speci-
ficity of PCR tests, which depends, among others, on the type
of test, the timing of the test, and where and how the biologi-
cal material is collected for testing [26]. False-negative PCR
test results were obtained at the beginning of the pandemic in
up to 29% of cases [27]. It is emphasized that a single negative
result of such a test in a situation of high probability of dis-
ease (e.g, based on the clinical picture) is not sufficient to
exclude the disease, especially when the test was developed
in a population with a large number of cases, and is used in
conditions where there are fewer cases, which translates into
a higher number of false-negative results [10], [14], [28]. Incor-
rect test results affect death registries based on the need for a
positive result, especially if a negative test result was obtained
before the patient died [29].

Overburdening the health system may have led to COVID-19
deaths being attributed to iatrogenic causes - such as the use
of harmful pharmacotherapy, as in the case of hydroxychloro-
quine, or inappropriate oxygen therapy [30]-[33]. The issue of
iatrogenic harm associated with the use of therapies with no
proven efficacy in the treatment of COVID-19 was addressed in
the course of establishing the respective WHO recommenda-
tions. The current guidelines, dated 13 January 2023, include
summaries of studies arguing against the use of hydroxychlo-
roquine (30 randomized clinical trials), lopinavir-ritonavir
(7 randomized clinical trials) and ivermectin (16 randomized
clinical trials), detailing the adverse effects caused by these
therapies [34]. However, there was no clear effect on increased
mortality in the groups taking the drugs analyzed.

It should be emphasized that the difference between the ac-
tual and laboratory-confirmed number of COVID-19 deaths is
only a fraction of the total number of excess deaths, although
the difference indicates the quality of national health systems’
preparation for the pandemic [35]. Post-mortem diagnosis of

COVID-19-related deaths has not been routinely conducted on
a large scale. The time of the COVID-19 pandemic, especially its
beginning, was a period when the number of autopsies per-
formed dropped dramatically. In April 2020, when some
150,000 deaths from SARS-CoV-2 were reported, only 16 autop-
sy descriptions were published in the literature, with more
than half of the autopsies incomplete [36]. This is a disadvan-
tageous situation due, among others, to uncertainty about the
proper classification of the cause of death, as well as the lack
of key information about the pathological changes caused by
the virus [37]. As a rule, a full post-mortem diagnosis includes
not only an autopsy with histopathological, toxicological or
microbiological examinations, but also a detailed analysis of
the patient's medical history, medical data or history from wit-
nesses to the last days of the patient’s life - which often allows
verification of the causes of death assumed by clinicians. In
the case of COVID-19, patient autopsies were limited to single
or serial case studies to clarify the etiopathogenesis and na-
ture of the pathologies caused by the disease, with occasional
indications for forensic medical autopsies [38]-[40]. For this
reason, the most thorough investigations into the causes and
circumstances of death by pathologists and forensic patholo-
gists have little impact on epidemiological determinations of
the causes of excess mortality.

Looking at the issue from the other side - during successive
periods of pandemics, further effective methods of fighting
the infection, such as targeted therapies and vaccines, were
acquired, which are particularly important in protecting key
populations [14]. Access to reliable, rapid diagnostic tests has
improved, with most patients having tests performed in pri-
mary care, which has significantly improved the detection of
infections, including those asymptomatic or with few symp-
toms. Deaths of people with a history of positive results, often
due to lack of proper case analysis, were routinely classified as
caused by infection, which translated into overestimation of
the total number of COVID-19 deaths [14], [41].

The term “death with SARS-CoV-2 infection” has appeared in
the literature [10], [42]. This described, inter alia, situations in
which the death was a result of a crime, suicide or road traffic
accident, and a post-mortem test positive for SARS-CoV-2 was
obtained [43]. In 2020, WHO issued a document with instruc-
tions for recognizing COVID-19 as a direct cause of death. Ac-
cording to the proposed definition, it is “a death resulting from
a clinically compatible illness, in a probable or confirmed
COVID-19 case, unless there is a clear alternative cause of
death that cannot be related to COVID disease” [44]. Currently,
in the dominant phase of the Omicron variant, this issue is
particularly relevant, due to the decidedly milder nature of the
infection [45], [46]. This requires a meticulous analysis of the
case before classifying it as a COVID-19 death [10], [47].

An additional motive for improper reporting of the cause of
death may have been the funding of benefits depending on
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Table 1. Summary of factors affecting the reliability of COVID-19 death rate data
Tabela 1. Podsumowanie czynnikéw wptywajgcych na wiarygodnos¢ danych dotyczgcych wspétczynnika zgonéw z powodu Covid-19

Underestimation of the number of deaths

Overestimation of the number of deaths

Lack of testing at the start of the pandemic.

Attribution of death due to COVID-19 in those with a positive test result and
no signs of infection or respiratory failure.

The use of low-sensitivity tests.

latrogenic deaths (use of incorrect therapy) attributed to COVID-19.

Lack of adequate technical facilities and infrastructure
for diagnostics.

Lack of post-mortem diagnosis and verification of causes of death.

Lack of reliable death registers.

Better funding of COVID-19 diagnosis by healthcare funding authorities.

the diagnosis code. In some health systems, temporarily in-
cluding Poland, making a COVID-19 diagnosis according to the
ICD-10 (International Classification of Diseases, Tenth Revi-
sion) classification has been associated with better valuation
of services, in others - even with compensation payments to
families, including India [48].

Reliability and consistent maintenance of medical records is a
very important factor in determining the reliability of statisti-
cal data. The shortcomings of electronic medical records were
highlighted - an analysis of electronic data, and data in paper
form, of 516 patients of a London hospital, showed differences
of 40% of cases. This also translates into the veracity of the
conclusions drawn from the interpretation of these docu-
ments [49]. WHO notes that the reliability of the data is influ-
enced by a well-functioning statistical system that allows for
efficient recording and evaluation of population demograph-
ics. For the African region, the lowest death registration rates
in the world are found (about 10%), resulting in underestima-
tion of deaths and lack of reliable epidemiological data from
the area [7], [50]. In contrast, an analysis of death certificates
from the US shows a high correspondence between the actual
number of deaths and the reports according to the ICD-10
classification [51].

In sum, with successive periods of the pandemic, diagnostic
advances and changes in the dominant variants, there was a
downward trend in the number of underestimated deaths and
an increase in the overdiagnosis of COVID-19 as the cause of
death, which obviously translated into a global assessment of
excess mortality - these factors are summarized in Table 1.

Political Considerations Affecting Reporting

Pandemic in some countries has also proven to be a tool of
political gamesmanship to keep voters with a particular party.
The applied narrative of the authorities, in which there was no
clear message about the positive effects of vaccination or the
actual number of deaths, and the failure to admit their own
mistakes in preparing and organizing the health system to
deal with the pandemic, caused a false sense of security
among the public, which resulted, among others, in challeng-
ing vaccinations and translated into a large number of excess

deaths in the subsequent waves of the pandemic in Poland
[52]. In the US and South Korea, political views were related to
perceptions of the risk of viral infection being significantly
higher, which the US researchers found to be reflected in the
use of masks, frequency of vaccinations, number of COVID-19
cases and SARS-CoV-2 deaths [53]-[56]. The use of political
disinformation, the undermining of the authority of the health
ministry, and the promotion of pseudoscience by the Brazilian
president at the beginning of the COVID-19 pandemic, were
important underpinnings of the country’'s subsequent health
crisis, as highlighted in various studies [57]-[59]. A study from
Italy revealed a significant influence of politics and the media
on the perception of scientific messages and scientific author-
ities during the pandemic [60]. This shows the importance of
properly conducted political leadership based on clear princi-
ples and in cooperation with authorities, in order to make
sound decisions that will translate into later success in the
fight against the pandemic. The effectiveness of such mea-
sures has been confirmed in Asian countries [61].

Impact of Lockdown and Other Restrictions on the
Occurrence of Certain Medical Events

From the very beginning of the pandemic, non-pharmaceuti-
cal interventions (NPIs), such as social distance, lockdown and
movement restrictions, were undertaken to reduce the num-
ber of COVID-19 cases and deaths [62], [63]. However, it trans-
pired that these restrictions also had a direct impact on the
number of excess deaths, as a result of the occurrence of
(mostly incorrect) non-COVID-19 events related to the provi-
sion of medical services. The impact on the number of excess
deaths was greater the longer and more intensive the restric-
tions applied, as found in an analysis of countermeasures tak-
en in 22 European countries [64]. As a consequence of lock-
down, the number of hospital emergency department admis-
sions and patient hospitalizations for general causes and
cardiovascular events decreased, as studies from Germany,
England and Greece have shown [65]-[69]. In the US, it has
been estimated that the pandemic affected a 12% decrease in
emergency care reporting for adult patients and more than
30% for elective reasons [70]. There has also been a cata-
strophic decline in the number of detected and treated cases
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of tuberculosis, which had been previously the most common
infectious cause of death worldwide [71]. According to WHO
reports, this has translated into an increase in tuberculosis-re-
lated deaths and an increase in cases of drug-resistant tuber-
culosis [72]. A significant decline in cancer diagnoses has been
found in numerous countries as a result of a decrease in the
number of screening tests performed and restrictions on can-
cer treatment, such as the choice of systemic treatment regi-
mens that are less effective but carry a lower risk of patient
hospitalization [73]-[76]. In particular, there was a significant
decrease in the number of surgical procedures performed
compared to other therapies (-33.9% vs. -12.6%) [77]. A reduc-
tion in vaccination rates has also been shown globally for the
number of vaccinations with the third dose of DTP (diphthe-
ria-tetanus-pertussis) and the first MCV (measles-containing
vaccine) [78]. In India and Namibia, a decline in hospital births
of about 50% has been reported [79], [80]. The use of existing
resources (personnel and medical infrastructure) to combat
COVID-19 has resulted in restrictions on access to medical as-
sistance for patients with other disorders. This has been
shown to have been responsible for about 20% of excess
deaths in Italy and England and up to 62% in Greece during the
early stages of the pandemic [9], [69], [81], [82]. The main rea-
son was lack of access to outpatient care and surgical proce-
dures [69]. Similar reasons for the high number of deaths
during the pandemic were found in Poland [83].

Isolation and restrictions on movement have also translated
into mental health problems - an increase in depressive disor-
ders, suicide and drug overdose deaths [84], [85]. According to
the data published by the Centers for Disease Control and Pre-
vention (CDC), by the end of May 2020 alone, there were more
than 80,000 drug overdose deaths in the US, the highest re-
corded so far in analyzed 12-month periods [86]. In addition to
social distancing requirements, the factors underlying suicides
were financial stressors related to reduced or no income, more
frequent alcohol abuse and lack of access to existing psychiat-
ric care [87]. This is a phenomenon also observed during other
pandemics, including the Spanish flu in 1918 in the US and
SARS in Hong Kong in 2003 [88]-[90].

One of the positive effects of the reduction in population
movement, the global use of personal protective equipment
and hand hygiene, has proven to be a decrease in the number
of deaths caused by exposure to certain risk factors, such as a
reduction in traffic accidents [91]-[93]. Another effect of the
pandemic was a significant reduction of up to 80% in cases of
influenza or RSV infection, including deaths caused by these
viruses [94]-[100].

Other Natural Disasters During the Period of the COVID-19
Pandemic

The vast majority of excess deaths during the pandemic were
related to COVID-19. The co-occurrence of other natural disas-
ter events affecting higher death rates added to the cata-

strophic nature of the pandemic [17]. Of particular importance
were events that occurred before the peaks of COVID-19 inci-
dence, which translated into an accumulation of negative fac-
tors, such as the need to evacuate the population, the inabili-
ty to maintain a safe distance and isolate sick people, limited
access to medical infrastructure and pharmaceuticals [101],
[102]. Such events have occurred in many areas of the world,
including: tropical cyclone Yasa in Fiji, Vanuatu, Tonga and the
Solomon Islands; Hurricane Laura in the southern US; floods
in South Africa; Cyclone Amphan in Bangladesh and West Ben-
gal; heat waves and droughts in Zimbabwe, the US and Europe
[101], [103]. According to the data reported by Eurostat, excess
mortality in August 2022 reached 13.9%, almost double that of
the same period in 2020 (7.6%). A heat wave that covered Eu-
rope at the time is believed to be the cause of that condition
[19]. The authors of a theoretical mathematical model showed
that the eruption of Vesuvius in Campania, Italy, during the
COVID-19 outbreak, would cause up to 8-fold higher mortality
in the area compared to the situation without such an event
[101]. These results show that there are also numerous inde-
pendent factors occurring during a pandemic that can dynam-
ically affect the overall number of deaths.

Systems with Poor Health Care Quality

Even before the pandemic, low- and middle-income countries
(LMICs) showed some 15.6 million excess deaths, 5 million of
which were related to access to a low-quality health system
[104]. The COVID-19 pandemic highlighted gaps in access to
Intensive Care Units (ICUs), shortages of trained medical per-
sonnel, insufficient diagnostic facilities, and limited access to
pharmaceuticals, personal protective equipment and vaccines
in developing countries [105], [106]. The authors of an analysis
of the impact of the pandemic on excess mortality published
in The Lancet emphasize that the high death rates for such
countries can probably be attributed at least in part to diag-
nostic deficiencies, limited access to certain medical practices,
and ambiguous guidelines for recording COVID-19 deaths [17].
Analyses from the respective countries confirm these reports.
In Peru, the total number of deaths during the pandemic peri-
od consisted, among others, of those related to the limited
availability of ICU beds and qualified personnel to work in
such units, oxygen shortages, lack of testing, and lack of clear
guidelines and support from medical authorities [93]. The data
from Mexico indicates an increased exposure to COVID-19-re-
lated adverse events, but also an underestimation of the num-
ber of deaths due to it and a higher rate of excess deaths in
socially marginalized populations, which additionally have
poorer access to medical care as a result of transport restric-
tions [107], [108]. In comparison, the number of excess deaths
due to the COVID-19 pandemic in some high-income countries
(Belgium, Sweden), which conduct meticulous death reporting,
was little related to the impact of COVID-19 on deaths from
other causes, such as chronic diseases [17]. Oceania was the
least affected area in Shang et al's meta-analysis in terms of
the magnitude of excess deaths, as it had a lower-than-ex-



pected number of deaths from any cause (a rate of -3215 per
100,000) [9]. Among the reasons cited for this in Australia and
New Zealand are a well-functioning medical surveillance sys-
tem and strict rules for detecting and monitoring COVID-19
cases, as well as the substantial support provided to at-risk
groups [109], [110].

Analysis of the location of deaths (home, hospital, long-term
care center) also provides important data. It has been noted
that more deaths attributed to COVID-19 were found in high-in-
come countries, where hospital and elderly care is provided at
a higher level, mainly among patients in terminal conditions
residing in long-term care facilities [14]. This has been influ-
enced by a number of factors, primarily better diagnostics, but
also a higher number of infections in clusters of susceptible
people [111]-[113]. It is also known that the elderly population
(aged >60) is particularly susceptible to the occurrence of ex-
cess deaths, as shown in the meta-analysis by Shang et al. and
reports from various countries [9], [10], [114], [115]. In contrast,
an analysis of causes of death in one hospital in Spain at the
start of the pandemic found that 15% of 128 patients with a
positive test for SARS-CoV-2 died from causes other than Acute
Respiratory Distress Syndrome (ARDS) or complications of in-
fection (“death with SARS-CoV-2 infection”). Among the rea-
sons for this are the susceptibility of an older group of pa-
tients to decompensation of their chronic conditions and the
inability to use supportive therapies (such as systemic reha-
bilitation) during hospitalization in isolation [116]. In this
group, more deaths are attributed to COVID-19, although the
recognition of SARS-CoV-2 infection as a cause of death among
the elderly, and especially those in the terminal condition,
without a thorough analysis of each case, is a matter of de-
bate, as partially discussed above. Hence, the high number of
excess deaths in this group, especially in low-income coun-
tries. Inferior diagnostic capabilities, marginalization of their
health problems and reduced access to existing medical ser-
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vices during a pandemic particularly hit populations burdened
by other health problems that come with age [9].

Summary

The full impact of the COVID-19 pandemic on the world popu-
lation cannot be measured by the incidence and deaths from
the infection alone. One additional parameter, which depends
on many different factors, is excess mortality. Proactively
searching for the causes of excess mortality is extremely im-
portant for any country to detect weaknesses in the organiza-
tion of the health care system and, at the same time, imple-
ment adequate safety mechanisms. Without knowing, analyz-
ing and significantly eliminating risk factors for excess
mortality during the current pandemic, we will not avoid in-
creased mortality during other emergencies. Currently, after
three years of COVID-19, despite a decrease in the severity of
the infection and countries adapting to the new situation,
some of them are still recording excess mortality. This may
indicate a delayed effect of the pandemic in these countries.

Analysis of excess mortality carries certain limitations, includ-
ing those related to the quality of the data used to assess
them. Death registration systems that function in a limited way
do not allow to obtain certain data. In addition to epidemio-
logical data derived from collections of death certificates or
statistical codes of disease entities, post-mortem investiga-
tions based on analysis of baseline medical data, circum-
stances of death and post-mortem diagnostic results should
be considered on a larger scale. The assessment of excess
mortality in the context of the global impact of the COVID-19
pandemic is only an estimate, but nonetheless, the lack of a
coherent and consistent epidemiological and clinical strategy;
limitations in access to health care and organizational errors;
as well as lack of intensive support for groups at high risk of
death, can be considered as the main reasons for its occur-
rence.
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