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Abstract

Mortality statistics is underlay for public health measures and action and consequently it is one of the
major indicator in measures of Covid-19 impact on population. This study aim to explore excess mor-
tality during the Covid-19 pandemic in Serbia. Excess mortality compares expected and observed num-
ber of deaths during the given period. Analysis in this paper was based on excess deaths and excess
mortality rate. Data was downloaded from the national COVID-19 database and obtained from a rele-
vant source from the Statistical Office of the Republic of Serbia. In order to provide better understand-

ing of excess death, the excess mortality rate was calculated for the period January 2015-June 2022.
For the period January 2015-February 2020, 38 months were observed without excess deaths, while
in months with excess deaths, almost in all months excess mortality rate was below 12%. Since March
2020, the excess mortality rate has increased significantly, with highest values in December 2020

(91.4%), October (84.3) and November (67.8) 2021.
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Introduction

The first Covid-19 cases in China were reported in De-
cember 2019, spreading quickly to neighbouring coun-
tries and then across other regions including Europe
(Michelozzi et al., 2020). The Covid-19 pandemic has
been declared on March 11 2020 by the World Health
Organization and continuously world population
stands up to new health, economic and societal issues
and challenges. Over 560 million confirmed Covid-19
cases, including more than 6 million deaths have been
reported globally'. According to the data from Min-
istry of Health and Institute for Public Health of Ser-
bia ,,Dr Milan Jovanovi¢ Batut® in Serbia, more than
2 milion persons have been diagnosed with virus and
more than 16 thousand deaths were related to the Cov-

! Source: WHO, July 20 2022 (www.covidig.who.int)

id-19 (on July 21 2022). The Covid-19 has brought vari-
ous concerns regarding the demographic and epidemi-
ological consequences. Therefore, since January 2020,
many studies and research papers have been published,
addressing of Covid-19 disease, risk and prevention
(Arsenovi¢, 2020), as well as demographic, econom-
ic and social consequences. According to Hulikova
Tesarkova (2020), first studies were oriented on biolog-
ical, medical, epidemiological and medical issues. In a
short time they were followed with demographic ap-
proaches. Population age structure was highlighted as
one of the main determinants in Covid-19 pandemic
(Balbo et al., 2020; Dowd et al., 2020). According to the
Dowd et al. (2020) countries with higher proportion of
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older population are at higher risk under the coronavi-
rus and age structure could explain differences in fatal-
ity rate as well as transmission pathways. The role of age
structure play important role, but population diversity
is important too, since the young population in metro-
politan areas, certain ethnic groups, male population
and those with chronic diseases, have also been affect-
ed by the virus (Balbo et al., 2020). Role and impact of
demographic determinants varies across regions. Re-
search conducted in Wuhan (China) shows that small
places with weak gravitational forces are more like-
ly to contribute to quickier spreading across the coun-
try (Kustudic et al., 2021). Investigation across 23 Euro-
pean countries found that social and economic factors
are strongly associated with Covid-19, while the im-
pact of population density and cultural factors was low
(Mogi & Spijker, 2021). Findings for Slovakia, analysis
of lethality shows that areas with very high lethality but
also with very low lethality, are located as isolated re-
gions in country (Michalek, 2022).

The impact of Covid-19 on a population of given
country is usually assessed using the two indicators:
number of cases and number of deaths (Karlinsky &
Kobak, 2021). These two metrics have been report-
ed on daily level by each country and merged into
international database such as the ones maintained
by World Health Organization or by the Johns Hop-
kins University (Dong et al., 2020; Karlinsky & Kob-
ak, 2021). Usage of this datasets is limited due to di-
verse methodological aprroaches in how Covid-19
deaths are reported. The World Health Organization
defines a Covid-19 death as one where Covid-19 is the
underlying cause of death, including both confirmed
and suspected cases (Beaney, 2020). However, in Rus-
sia, confirmation of Covid-19 death relies on results
from autopsy. In Spain only hospital Covid-19 deaths
are included in the death count, while in Belgium,
all suspected cases are included in Covid-19 mortal-
ity (Beaney et al., 2020; Marinkovi¢ & Galjak, 2021a).
Divergency between countries may also vary with re-
spect to different demographic, medical, economic
and social drivers of spreading Covid-19.

Data and methods

Additionally, available mortality data about Cov-
id-19 could be underestimated for several reasons.
Absence of testing and low rates of diagnoses at the
beginning of pandemic, and less known complica-
tion of Covid-19 related to the coagulopathy, myocar-
ditis, inflammatory processes and arrhythmias could
lead that some Covid-19 deaths were assigned to oth-
er causes (Boukhris et al. 2020; Driggin et al., 2020;
Del Pinto et al., 2020; Gill & DeJoseph, 2020; Stokes et
al., 2021). Also, Covid-19 deaths do not counts cases
linked with indirect impact of pandemic-limited ac-
cess to the medical services, psychological stress, eco-
nomical issues etc. (Stokes et al., 2021).

Regarding to the Covid-19 deaths, lockdown and
other restrictions have increased deaths from chron-
ic and acute diseases due to limited access to the med-
ical services (Wang et al., 2022) and death from self-
harms due to crisis of psychological well-being (Sierra
et al., 2020). Recent study (Sher, 2020) confirmed that
increases stress and depression related to the pandem-
ic could result with suicides and overdose deaths too.
Furthermore, economic circumstances, such as hous-
ing and food insecurity, could increase death, par-
ticularly among population with some pre-existing
chronic conditions (Stokes et al., 2021). Simultane-
ously, pandemic decrease deaths from specific exter-
nal causes linked to road accidents (Wang et al., 2022),
sports, nightlife and work accidents (Sierra et al. 2020).

As a effective way to quantify the direct and indi-
rect impact of Covid-19 on all-cause mortality, many
studies as metric used excess mortality (Arsenovi¢,
2020; Arsenovi¢, 2021; Blangiardo et al., 2020; Wang
et al,, 2022; Konstantinoudis et al., 2022; Islam et al.,
2021; Vandoros 2020). This measure was used for re-
gional estimation, country level and specific location,
counting excess death in various stages of pandem-
ic. This paper aims to analyse and to give insights into
the number of all-cause excess mortality (January
2015-June 2022) and COVID-19 death (March 2020-
June 2022) in Serbia. Since the COVID-19 pandemic
is still in progress, data and results presented in this
research are preliminary.

In the analysis was used data from the national COV-
ID-19 database?, where data about confirmed cas-
es and reported deaths are available. COVID-19 data
was downloaded for the period from 6th March to

30th June 2022. As the available data from the na-

tional Covid-19 database provide information daily,
the data was aggregated on a monthly level. Research

2 https://covidig.data.gov.rs
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was constrained only to the total number of Covid-19
deaths, due to the lack of data in Covid-19 database
(i.e data by gender and age was not available for the
observed period).

In order to assess excess mortality total number
of deaths by month was obtained from the Statisti-
cal Office of the Republic of Serbia (SORS), for the


https://covid19.data.gov.rs

period since 2010, while excess mortality was calcu-
lated from January 2015 until June 2022. Mortality
data for January 2010 until December 2014 was pro-
vided from the following reference: SORS 2015. Data
for January 2015 until December 2021 was extract-
ed from SORS online database®, while for the peri-
od January-June 2022 data was extracted from SORS
Population Statistics Report (RZS, 2022). Data from
these two sources (SORS online database and Popu-
lation Statistics Report) may vary and since 2022 is
still in progress, final mortality statistics at the end
of the year could count different numbers of deaths.
Excess mortality can be measured in different ways.
In this paper the excess mortality defined as the ob-
served minus the expected number (average number
of death in the baseline period) of deaths in month
M, was estimated as:

ED (M) = OD (M) - AND (M*)
were:

ED - Excess deaths
OD - Observed deaths

Results and discussion
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M;¥™ - observed month
AND - Average number of deaths
M;ttn — historical baseline from previous years

The excess mortality rate was calculated as the per-
centage difference between the number of deaths in
M;*" and the average number of deaths in the same
month (M;"*™®) over the historical baseline period.

oD (MiHn) — AND (Mit,Hn)
AND (Mit, t+n)

EMR = -100

were:
EMR - Excess mortality rate

In this paper, the historical baseline consists of the
average number of deaths that occured in each month
in the five year period before observed year. Excess
mortality for the 2020, 2021 and first half of 2022 was
calculated using historical baseline from previous
years in a period which was not affected by the Cov-
id-19, considering the number of deaths that occurred
in each month during the period 2015-2019.

Serbia reported the first case of Covid-19 on the 6th
March 2020. Nine days later (March 15th), a state of
emergency was declared in the country and in or-
der to reduce transmission, the whole population was
lockdown. All public sectors were redirected to tel-
ecommuting, while other places of services and for
public gathering were closed. Regardless of all coun-
try-wide measures during March 2020, transmis-
sion of Covid-19 was very fast and intense. Fast trans-
mission in this period could be related to the fact
that about 300,000 of Serbian residents arrived from
abroad (Arsenovi¢, 2020). After two months, on May
7th 2020, the government ended the state of emergen-
cy, with recommendation and not very restrictive so-
cial distancing. Since second half of June 2020, large-
scale testing was conducted and the number of new
confirmed cases and number of deaths due to Cov-
id-19 has started to increase (Arsenovié, 2020). Dur-
ing the second half of 2020 and the whole 2021 gov-
ernment applied different restrictions regarding the
reduced or limited working time in public adminis-
tration and services (e.g. restaurants, bars and mar-
kets), but without lockdown. Since the beginning of
2022 these restrictions have been withdrawn.

With exception in February, the average number of
monthly deaths during the Covid-19 pandemic years

3

2020-21 was higher in all other months compared to
the average number of monthly deaths in two preced-
ing years 2018-19 (Figure 1). Divergence in average
number of monthly deaths has ranged from 665 (in
August) to 5 665 (in December) when it was record-
ed the highest number of deaths and excess deaths too.

From March 2020 until June 2022, 16 136 Covid-19
deaths and 2 029 403 confirmed cases were registered
in Serbia. Since the first case of Covid-19 was report-
ed in Serbia, all months registered Covid-19 mortality.
The highest numbers of Covid-19 deaths were regis-
tered in October and November 2021, while the lowest
Covid-19 deaths were in March, June and September
2020. Analysis of excess deaths shows slightly differ-
ent monthly pattern, respectively highest excess death
was recorded in December 2020 and October and No-
vember 2021 (Table 1). Also, data for March and May
2020, as well as for June 2022 didn t show excess death.

Observing excess death during the pandemic pe-
riod only, can not provide complete perception of ex-
cess mortality. In order to achieve better understand-
ing, excess mortality rate was calculated from the
2015. Figure 2 shows estimated excess mortality rate
on monthly level, while with red line was marked pe-
riod before and after Covid-19 pandemic has start-
ed. From January 2015 until the March 2020, excess

https://data.stat.gov.rs/Home/Result/18030306¢languageCode=sr-Cyrl
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Figure 1. Average number of death per month in 2018-19 and 2020-21
Note: Author calculation based on data from RZS and Covid-19 database

Table 1. Estimated excess mortality and number of confirmed deaths from Covid-19, March 2020-June 2022

Month Observed number of deaths Excess deaths Number of confirmed deaths from Covid-19
March 2020 9050 -184.0* 23
April 2020 8710 245.0 154
May 2020 7943 -255.8* 64
June 2020 8222 449.8 34
July 2020 9959 1980.8 296
August 2020 8626 807.8 140
September 2020 7646 198.6 36
October 2020 8580 88.2 71
November 2020 11914 3685.8 784
December 2020 17109 8172.0 1607
January 2021 12538 2056.8 818
February 2021 10085 867.6 429
March 2021 12767 3533 845
April 2021 12584 4119 1067
May 2021 9977 1778.2 517
June 2021 8918 1145.8 182
July 2021 8452 473.8 67
August 2021 8379 560.8 178
September 2021 11756 4308.6 932
October 2021 15653 7161.2 1721
November 2021 13808 5579.8 1736
December 2021 11705 2768 1023
January 2022 11392 910.8 915
February 2022 13094 3876.6 1612
March 2022 11250 2016 558
April 2022 8479 14 192
May 2022 8387 188.2 90
June 2022 7744 -28.2* 45

Note: Author calculation based on data from RZS .
* Negative value means that fewer deaths occured in given month compared with baseline period
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Figure 2. Estimated excess mortality rate in Serbia, from January 201

mortality was observed in some months, but there
were also months where excess deaths were not reg-
istered (Figure 2). In this period, 38 months were ob-
served without excess deaths, and in months with ex-
cess deaths-almost in all months excess mortality rate
was below 12%. Only outlier were December 2016
with excess mortality rate of 12.7% and January 2017,
with excess mortality rate of 44.2%. Namely, in Jan-
uary 2017, observed number of death was 44% high-
er than expected, when the seasonal flu in the win-
ter 2016/17 was spread all over Europe. Mortality is
not uniform during the year and seasonal chang-
es are well known with higher mortality rate during
the winter (Arsenovi¢, 2018; Healy, 2003; Marti-Sol-
er et al., 2014). Seasonal pattern of mortality is related
with different drivers, and one of them is flu (Iuliano
et al. 2018; Portugal 2021). Winter season 2016/17 in
Europe was characterized with influenza-associated
mortality (Josipovi¢, 2021; Nielsen et al., 2018) and
increase in excess deaths particularly among elderly
(Rosano et al. ,2019).

Since the March 2020, excess mortality rate has
significant increase, with highest values in Decem-
ber 2020 (91.4%), October (84.3) and November (67.8)
2021. High value of excess mortality rate were esti-
mated also in November 2020 (44.8), April 2021 (48.7),
September 2021 (57.9) and February 2022 (42.1). Ex-
cess mortality rate above 20% was also registered
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in July 2020, March, May and December 2021 and
March 2022 (Figure 2).

Since the beginning of COVID-19 pandemic, all
countries in Europe experienced higher excess mor-
tality compared to the period before 2020, with ap-
parent regional differences. Regardless to the fact that
first wave of pandemic has most harvesting impact for
population in countries located in Western and South
Europe, study for 2020-21, conducted by Wang et al.
(2022), shows that highest reported Covid-19 mortal-
ity rate and estimated excess mortality rate were ob-
served in countries of Central and Eastern Europe.

According to Eurostat, between March 2020 and
June 2022, the EU recorded four peaks of excess mor-
tality*: April 2020 (25.2%), November 2020 (40%),
April 2021 (20.9%) and November 2021 (26.5%). At
the beginning, in March-April 2020 the highest peak
of excess mortality was in Italy, Spain, then France,
Belgium and Netherlands, and according to some au-
thors (Kontis et al., 2020; Konstantinoudis et al., 2022)
in England and Wales too. In Spain, during the first
wave, MoMo estimated 44 583 excess deaths (Leon.
Gomez et al., 2021). While for the same period, in Italy,
Dorrucci et al. (2021) estimated 52 437 excess deaths.
In Portugal, between March 16 and April 14 in 2020,
observed mortality was 14% higher than expected, re-
spectively excess of 1 255 all-cause deaths (Vieira et
al.,, 2020). Analysis for Belgium, conducted by Bus-

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Excess mortality - statistics&oldid=565539#Excess mortality

in the EU between January 2020 and June 2022
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tos Sierra et al, (2020), indicated that during the first

wave in 2020, 96% of the excess mortality were like-

ly attributable to Covid-19. Results for England and
Wales show that in the first half of 2020, apart from

the official Covid-19 death, there were an addition-

al 968 weekly deaths (Vandoros, 2020). Until the end

of 2020, geographical prevalence was in Eastern Eu-
rope, with highest peaks in Poland, Bulgaria and Slo-

venia4. During this second wave, Serbia also recorded
a high excess mortality rate witha peak in December
2020 (91.4%). Third peak EU reached in April 2021
(20.9%)4, the same month as in Serbia with a 48.7%
excess mortality rate. In following summer period

2021 all countries in Europe, including Serbia, had de-

creasing trend in excess mortality, while the autumn
period recorded new increase for EU in September
(12.9%) and for Serbia in October (84.3%). This was
fourth wave which as extended to the first months of
2022 when excess mortality weakened in most of EU

countries4. In Serbia, fourth wave has peak in Febru-

ary 2022 (42.1%).

Excess mortality was also reported in studies focus-

ing on the regional level, but with large intra-country
divergency (Blangiardo et al. 2020; Konstatinoudis et
al., 2022). In Italy and Greece northern regions were
more affected with highest excess mortality compared

to the other parts of country. In Spain, regions Ma-
drid, Castile-la Mancha and Castile-Leon, in Eng-

Conclusion

land regions Outer London and West Midlands and
in Switzerland region Ticino were most affected (Kon-
stantinoudis et al., 2022). Regional variations of case-
fatality rates in Germany shows considerably higher
risk in eastern federal states (Morwinsky et al., 2021).
Regional analysis of Covid-19 deaths, in 2020, in Ser-
bia confirmed highest fatality effects in south region
of country, but also in area of large cities such as Bel-
grade, Kragujevac and Nis (Marinkovi¢, 2021b).

Study, like one conducted for Belgium population
founded that monthly mortality during the Covid-19
was higher than the number of monthly deaths dur-
ing the influenza pandemic in late 1970s. According
to the same study, compared to the April 2020, higher
number of deaths in Belgium was recorded in World
War II and during the Spanish influenza (Sierra et al.
2020). As the Covid-19 is one of the greatest pandem-
ic since the beginning of 20st century, various stud-
ies follow impact and patterns between Covid-19 and
Spanish fly pandemic. First Covid-19 wave was quite
equal with major wave of the 1918-19 influenza in
context of similar magnitude and length (He et al,
2020). While estimation of mortality shows that Span-
ish fly had higher number of death relative to popula-
tion size and caused more significant loss of remain-
ing life expectancy due to the fact that 1918 pandemic
were killed many of middle-aged population (Gold-
stein & Lee, 2020).

Seasonal variation in mortality followed by excess

mortality are well recognized and established, follow-
ing U or V shape mostly, with higher mortality dur-
ing the colder period of the year. Simultaneously, ex-

cess mortality could be found during the both-cold
and hot weather, forming seasonal patterns. Different

socio-demographic (age, gender, marital status, edu-
cation, occupation) and medical (seasonal flu, pre-ex-
isting chronic diseases etc) factors shape excess mor-

tality too. In order to assess the Covid-19 impact on

mortality, analysis in this paper was based on ex-

cess mortality. Relative to the Covid-19 death, excess
mortality is more convenient measure of total impact
of the pandemic, considering that excess mortality
could captures Covid-19 deaths that are ,,covered® or
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