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Narrowing the gap in regional and age-specific excess
mortality during the COVID-19 in Hungary
Csaba G. TÓTH*
Abstract
In the first year and a half of the pandemic, the excess mortality in Hungary was
28,400, which was 1,700 lower than the official statistics on COVID-19 deaths. This
discrepancy can be partly explained by the protective measures instated during the
COVID-19 pandemic which decreased the intensity of the seasonal flu outbreak,
which caused on average 3,000 deaths per year. Compared to the second wave of
the COVID-19 pandemic, the third wave showed a reduction in the differences in
excess mortality between age groups and regions. The excess mortality rate for
people aged 75+ fell significantly in the third wave, presumably partly due to the
vaccination schedule and the absence of a normal flu season. For people aged 40–
74, the excess mortality rate rose slightly in the third wave. Between regions, excess
mortality was highest in Northern Hungary and Western Transdanubia, and much
lower in Central Hungary, where the capital is located. The excess mortality rate for
men was almost twice as high as that for women in almost all age groups.
Keywords: excess mortality, COVID-19, pandemic, Lee-Carter, mortality, NUTS-2

Introduction
According to aggregated data from official sources, the Coronavirus outbreak
at the end of 2019 had directly caused the deaths of nearly 5 million people
worldwide by September 20211. The virus emerged in Hungary in March 2020 and
by September 2021, the pandemic had significantly transformed our daily lives
(Ferenci, 2021; Kende et al., 2021; Köllő and Reizer, 2021; Mohos et al., 2020;
Sikos et al., 2021; Sulyok et al., 2021). Looking back on this period, one of the
important features of the pandemic was that it affected the mortality processes of
Hungary with varying intensity, in terms of time, geography, and age distribution.
The literature describes three distinct waves of different viral variants during the
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period studied: the first was relatively mild in Hungary during the spring of 2020;
the second wave, which started in autumn 2020; and the third wave, which started in
February 2021. The latter two waves coincided with the winter 2020–2021 influenza
epidemic, which was milder than usual due to the protective measures that had been
instated against COVID-19 (Fricke et al., 2021; Kung et al., 2021). In addition,
mortality trends (in a positive direction) were significantly influenced by the
vaccination program that started in early 2021 (Vokó et al., 2021), which resulted in
nearly 60% of the population getting vaccinated by the end of September 2021.
Our research aims to analyse the mortality trends for the year and a half
between March 2020 and September 2021 in terms of the Coronavirus. Based on
previous years’ age- and gender-specific mortality trends, we estimated how many
people would have died in Hungary in the period under study in the absence of the
Coronavirus pandemic. Then, we compared this estimate with the observed mortality
data to obtain the excess mortality. In addition to the number of excess deaths, we
calculated the excess mortality rate, which measures the magnitude of excess
mortality as a proportion of the relevant population. We used these indicators to
describe how the exposure of each age group and the different regions of Hungary
changed during successive waves of the pandemic. In addition, we compared the
excess mortality with official statistics2 on Coronavirus victims to show to what
extent the other factors (e.g., missed influenza outbreak, vaccination program)
affected the overall impact of the Coronavirus on mortality.
Many recent publications have described the impact of the pandemic on
mortality in Hungary from different perspectives. Some have investigated the spread
of the pandemic (Röst et al., 2020; Pinter et al., 2020) and the effectiveness of
vaccines (Vokó et al., 2021); others have approached the issue from the perspective
of comorbidities and other causes of death (Horváth et al., 2022; Ostváth et al.,
2021), the insurance sector (Csépai and Kovács, 2021), and historical experience
(Váradi et al., 2020). The geographical spread of the pandemic has also been given
particular attention. While some of these studies have compared the domestic
experience with that of other countries (Kovalcsik et al., 2021), most have focused
on geographical differences within countries (Oroszi et al., 2021; Uzzoli et al.,
2021a; Uzzoli et al., 2021b).
Several studies have described the evolution of excess mortality in Hungary
(Bogos et al., 2021; Karlinsky and Kobak, 2021; Páldy and Bobvos, 2021; Túri and
Virág, 2021). However, these studies generally compared the Hungarian experience
using different dimensions (e.g., period, government measures) with several other
countries or groups of countries. Therefore, they calculated only aggregated excess
mortality without more detailed breakdowns.
Our study examines excess mortality in Hungary and presents several novel
approaches and results compared to those found in other studies. First, we aim to
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explore in more detail the temporal evolution of excess mortality in the first year and
a half of the pandemic in several different disaggregation’s. In contrast to the studies
on excess mortality published by international institutions and research groups which
compared countries and categorized populations into five age groups (0–14, 15–64,
65–74, 75–84, and 85+), our study presents national data in five-year age groups for
the population aged 35 and over. In addition to the differences between genders and
age groups, our research strongly emphasizes presenting regional differences in
excess mortality. More detailed data present a more accurate picture of the
differences between the waves of the pandemic and help to better understand the
background of the difference between excess mortality and official statistics on
Coronavirus victims.
The first section explains what excess mortality indicates and what this
measure should be used for. Then, we review the stochastic mathematical model
used to calculate excess mortality, its parameters, and the assumptions used. In the
third section, we present the evolution of the national excess mortality for each sex
and age group, and the evolution of regional differences. We then compare the trends
in excess mortality with official data on Coronavirus deaths and analyse the possible
reasons for the noted differences. We conclude the paper with a summary.
1. What does excess mortality measure?
The impact on mortality of a pandemic, virus, or any other event that
influences life prospects is often measured by the excess mortality (Collins et al.,
1930; Collins, 1932). This indicator compares the observed mortality trends with a
hypothetical (counterfactual) situation based on the assumption of what would have
happened if the event—in this case the Coronavirus pandemic—had not occurred. It
is important to emphasize that the indicator is an estimate; it requires a forecast of
how many people would have died in Hungary if mortality had followed the trends
of previous years. This estimation is compared with the observed mortality data to
obtain the excess mortality.
One of the two important features of the indicator is that it includes all effects
that divert mortality from its historical path (Ackley et al., 2021). In the case of the
COVID-19 pandemic, it includes both direct and indirect effects. Direct effects
include cases where death can be attributed to a Coronavirus infection, i.e., someone
dies as a direct result of the adverse health effect of the pandemic. The spectrum of
positive and negative indirect effects is much broader (Beaney et al., 2020). Health
system overload, psychological harms associated with the crisis, restrictions on
hospital operations that could be postponed, and cancelled visits to the doctor all
contribute substantially to health risks. However, these negative consequences can
be mitigated by increased health financing, stronger protection against influenza due
to the general use of masks, and restrictions on more accident-prone (outdoor)
activities. The distinction between direct and indirect effects is vague, as it is not
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always clear whether a death is caused solely by the Coronavirus or whether other
comorbidities are involved (Tóth, 2021a). This distinction is especially difficult to
make in elderly or chronically ill patients. In addition, there is no uniformity in
national practice on how to categorize those who are infected but die from other
underlying conditions.
Another important feature of excess mortality as an indicator is that, contrary
to its name, it does not measure the surplus of mortality, but rather the balance in
general. The indicator can be negative in cases - such as in Denmark (Karlinsky and
Kobak, 2021) -where the number of deaths in the period under review is lower than
what could be forecasted from the previous years. For example, there were fewer
traffic accidents worldwide during the COVID-19 pandemic and fewer victims of
seasonal influenza. Against this background, it is important to stress that excess
mortality is different from the official statistics on COVID-19 deaths. The former
includes the impact of factors that cannot be directly linked to the adverse health
impact of the Coronavirus and would presumably not affect mortality trends in the
absence of the pandemic.
In Hungary, the most important factor that is indirectly related to the COVID19 pandemic but significantly influences (reduces) excess mortality is the absence
of the seasonal flu. With considerable fluctuations, there were, on average, 3,000
victims of seasonal influenza in previous winter seasons (Kovács and Pakot, 2020).
From the end of 2020 to the beginning of 2021, the flu season in Hungary was
practically non-existent, mainly due to the protective measures introduced against
the Coronavirus (mandatory mask use, distance control, curfew, etc.). These
measures alone saved thousands of lives, reducing excess mortality while leaving
the official statistics on COVID-19 deaths unchanged.
While we only have estimates regarding the impact of this abnormal influenza
season, in other areas, the indirect impact of the pandemic is already reflected in
official number of Hungarian Central Statistical Office (HCSO). The detailed
exploration of the causal links will require further research, but the breaks in the time
series confirm the likelihood that there is a link between the pandemic and the
changing number of certain cause of death (Figure 1). As discussed by Osváth et al.
(2021), after a significant and gradual decline over several decades, the number of
suicides rose by 10% last year; conversely, the number of motor vehicle accidents
fell by 23% in 2020, after a decade of stagnation.3
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Figure 1. Number of deaths by cause of death

Source: Author’s representation base on HCSO data

While they do not affect the official statistics on COVID-19 deaths, these
effects are reflected in the calculation of excess mortality. This is particularly
significant because the correlation works in reverse. If we calculate the excess
mortality for the last year and a half and compare it with the official statistics on
deaths from Coronavirus, the difference can be seen as the sum of positive and
negative indirect effects.
2. Data and methodology
The Hungarian Central Statistical Office regularly publishes the number of
weekly deaths by sex and age group, nationally aggregated and regionally
disaggregated. To calculate the excess mortality trend for a given period, we
forecasted how many people would have died in the examined period in the absence
of the pandemic, following the mortality trends of previous years. For comparability,
the structure of the existing data also determined the structure of the forecast. For
this reason, it was necessary to estimate both the weekly national mortality rates by
sex and age, and the weekly trends in the number of deaths by region. To ensure that
our calculations were robust, the two projections were carried out separately, i.e., we
produced a projection of the mortality trend both top-down (using aggregated
national data) and bottom-up (using regional data). For the national projection, the
data for the 2010–2019 period are taken from the Human Mortality Database, while
for the regional projection, the data for the 1980–2019 period are taken from the
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Hungarian Central Statistical Office. Matching the sum of the regional data with the
national data was also as a robustness check.
The weekly forecasting of mortality rates was done in several steps. The first
and most important of which was forecasting annual sex- and age-specific mortality
rates using a stochastic mathematical model (see also Vanella et al., 2021). To
achieve this, we used an improved version (Lee-Miller, 2001) of the Lee–Carter
(1992) model, which is a classic model for mortality prediction (Both et al., 2006;
Booth and Tickle, 2008; Tóth, 2021b; Vékás, 2017).
The advent of the Lee–Carter model (1992) began a new era in mortality
forecast. Because of its simplicity and accuracy, the model quickly gained worldwide
popularity and soon became “the leading statistical mortality model in the
demographic literature” (Deaton-Paxson, 2004, p. 264). The strength of this model
lies in applying several different time series analysis techniques to historical data to
predict mortality. The model predicts the mortality rates for each age group based on
the relationship between the mortality rate for that age group and the mortality rate
for the whole population over the period. The model aims to explain and predict
mortality change by capturing the year effect (longitudinal) and the age effect (crosssectional). The model is based on the following equation:
log[𝑚𝑡,𝑥 ] = 𝑎𝑥 + 𝑏𝑥 𝑘𝑡 + 𝜀 𝑡,𝑥

(1)

The left-hand side of the equation contains the logarithm of the mortality rate
for age x in year t. The transformation is applied because it precludes the estimated
mortality rate from being negative. The right-hand side 𝑎(𝑥) is the average log
mortality rate, which represents the average logarithmic mortality rates for each age
group and thus represents the typical evolution of mortality by age. Accordingly, the
value can reach a minimum shortly after a relatively high value for new-borns, and,
from then, it increases with age (Vékás, 2016). Also known as the mortality index,
𝑘𝑡 is the only time-dependent component in equation (1) and represents the change
in mortality over time. It is usually a decreasing series but often includes short,
increasing phases (e.g., during wars). The age-dependent sensitivity 𝑏(𝑥) shows the
degree by which the logarithmic mortality rate at a given age increases/decreases
when the mortality index (𝑘𝑡 ) increases/decreases by one unit over a unit of time.
The model includes the 𝑎(𝑥), and 𝑏(𝑥) therefore depends only on age and is
constant in time, 𝑘𝑡 depends only on time and not age, while 𝜀𝑥,𝑡 depends on age and
time. The error term contains effects not explained by the model and is assumed to
be independent, with an expected value of 0, identical 𝜎 2 > 0 with the same variance
and a normal distribution. Lee and Carter (1992) introduced two further conditions
to ensure that the parameters are unambiguously defined:
𝑁

∑ 𝑏𝑥 = 1
𝑥=1
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𝑇

∑ 𝑘𝑡 = 0

(3)

𝑡=1

The application of the Lee-Carter model consists of four stages. The first step
is to estimate the parameters of the equation by using singular value decomposition
(SVD), which is the method used to obtain the 𝑀𝑥 matrix of mortality data by the
least squares to arbitrary precision. In other words, this method decomposes the
mortality rate along with the equation (1). In the second step, the resulting 𝑘𝑡
parameters are adjusted so that the observed and forecasted mortality rates are the
same each year. In the third step, the mortality index is projected into the future. In
their original study, Lee and Carter considered the time series of the mortality index
an ARIMA process; they found that, based on the data, the model specification of
random walk was appropriate. After predicting the mortality index by using the
previously obtained average log mortality rate and age-dependent sensitivity, the
logarithm of the sex- and age-specific mortality rate for the predicted year can be
obtained. Then, the annual mortality rate is calculated by using the equation (1).
The annual mortality rate describes how the number of deaths in an area is
proportional to the population living there. The mortality rate must be multiplied by
the midyear population to obtain the number of deaths. For both national and the
regional level projections, the HCSO has published the sex- and age-specific
midyear populations for 2020; for 2021 we calculated the value using a cohortcomponent method (Preston et al., 2021), which takes into consideration the aging
population and the mortality experiences of 2020. Then, we converted the annual
frequency sex- and age-specific mortality data into weekly frequency data by using
the within-year distribution of mortality trends in recent years. We obtained the
estimated weekly mortality rate by sex and age group for the year and a half under
study. The difference between estimated mortality and the observed weekly
mortality data determined excess mortality.
This method had two important advantages over the simpler and more
common practice of measuring weekly deaths against age group mortality data for
the previous few years, or using an average of these. First, this method allowed us to
consider the continuous improvement in the mortality situation: life expectancy at
birth in Hungary, for example, increased from 74.4 years in 2010 to 76.2 years in
2019 (Bálint and Kovács, 2021). Using the sex- and age-specific model was also
advantageous because it allowed us to manage the variation in the number of births
in different years. This was particularly important for the 65+ age group because of
the Ratko generation4. For example, between 2019 and 2020, the number of people
4

The generation born between 1953 and 1956 was named after the Minister of Health Anna
Ratko. This period became famous for a sudden surge in the number of babies, presumably
caused by stricter abortion regulations than before (Pető, 2002).
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aged 60–64 years fell from 695,000 to 651,000, a decrease of more than 6%. The
improvement in mortality trends and the differences in the number of births between
generations are specific features of the demographic trends in Hungary that should
be considered when calculating excess mortality.
3. Results
According to official data, the first Hungarian victim of the Coronavirus
pandemic died on 16 March 2020, so we will examine the evolution of excess mortality
from week 12 until mid-September 2021 (week 37). During this year and a half, our
model calculations suggest that 191,600 people would have died in Hungary without
the pandemic, if the mortality trends in Hungary had followed the trends of the
previous years. In contrast, the weekly data releases of the HCSO indicated that
220,100 people lost their lives in the period studied. Therefore, the excess death cases
in Hungary in the year and a half following the pandemic outbreak was 28,400, which
represents a 15% increase as compared with the mortality estimated without the
pandemic. In most of the studies that quantified excess mortality in Hungary, the
investigated period ended earlier, making it difficult to compare our results with the
literature. However, the previous results covering these shorter periods are in line with
our findings (Bogos et al., 2021; Karlinsky and Kobak, 2020; Páldy and Bibvos, 2021;
Túri and Virág, 2021). Minor variations can be explained by methodological
differences (e.g., influenza treatment, estimation methodology)5.
To better understand mortality trends, we broke down the investigated period
into several periods according to successive waves of the pandemic. The cut off
points were defined as the points in time when a sustained increase in excess
mortality began or when the indicator fell below zero (Figure 2). According to this
categorization, the year and a half under review can be divided into five periods. In
the first and last periods (i.e., from virus emergence to week 35 and from week 29 to
week 37 in 2021), there was no significant difference between estimated and actual
mortality; the excess mortality associated with the emergence of the COVID-19 was
lower than the volatility observed in the mortality trends.
The second wave of the pandemic reached Hungary in week 36 of 2020 and
lasted until week 3 of 2021. Without the pandemic, 52,500 people would have died
during this period, whereas 67,700 people actually died. Therefore, during the
second wave, the excess deaths in Hungary was 15,200 people, an increase of 29%
as compared with the estimated mortality.

5
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Figure 2. Observed and estimated weekly mortality

Source: Author’s representation

Following this wave, the excess mortality was negative for four weeks,
meaning that the sum of indirect (negative and positive) effects offset the direct
effects. These results can be explained by the observation that the measures
introduced to protect against the pandemic (the compulsory wearing of masks,
business closures, etc.) also resulted in the containment of the seasonal flu. Given
the average of 3,000 deaths from the flu in previous years, we can assume that this
also represented a factor of the same magnitude in our mortality projections. The
absence of the seasonal flu reduced the excess mortality by approximately the same
amount. Moreover, negative excess mortality can be caused by the “harvest effect”,
which means that a period of excess mortality is often followed by a period of
mortality deficit (Islam et al., 2021).
The third wave of the pandemic pushed the excess mortality back into the
positive range from week 8 onward and continued until week 28. During this period,
51,100 people would have died in Hungary without the pandemic, whereas 64,500
people actually died. In the third wave of the pandemic, the excess deaths were
therefore 13,400 people, which was an increase of 26%.
The 18-month trend in excess mortality indicated that the second and third
waves of the Coronavirus pandemic had a significant impact on domestic mortality
trends. While both maintained the indicator in a markedly positive range for 21
weeks, the second wave exceeded the third wave in terms of the number of victims
and percentage increase in the number of deaths. However, the weekly peak of nearly
2,000 excess deaths in the third wave was a third higher than the peak of the second
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wave, suggesting that the impact of the pandemic was more concentrated in the third
wave.
3.1. Age-specific differences
The excess mortality observed during COVID-19 is represented in different
age groups differently: older age groups experience excess mortality more than
younger ones in general. Our study investigated how the age pattern was altered by
the emergence of new variants, the start of vaccination programs, and other factors
such as the absence of the seasonal flu.
First, we observed how the contribution of each group to the total excess
mortality evolved. Over the examination period, the share of the excess mortality
occupied by people aged 65+ was 77%, 22% for those aged 40–64, and 1% for the
younger population. However, the proportion of each age group changed
significantly in the third wave as compared with the second; this was most striking
for the 75+ age group, whose share of the excess mortality was 60% in the second
wave and fell to 37% in the third wave. While the share of the oldest age groups fell
significantly, the share of the youngest groups did not show significant change. The
share of the excess mortality occupied by those under 40 was 1% in the second wave
and rose to 1.5% in the third wave. Therefore, the share occupied by the middle-aged
group (aged 40–74) increased substantially from 39% of the total excess mortality
in the second wave to 62% in the third wave (Figure 3).
Figure 3. Observed and estimated weekly mortality by age group

Source: Author’s representation
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The decomposition of excess mortality by age group indicates that the second
and third waves of the pandemic affected members of different age groups very
differently. This phenomenon can be more accurately captured by weighting the
excess mortality of the mid-year population of each age group (Figure 4). The excess
mortality rate represents the number of excess deaths per 100 persons in each age
group. For the oldest age group (85+), this indicator decreased by more than one
percentage point in the third wave as compared with the second wave, from 1.9 to
0.6. For the 80–84 age group and the 75–79 age group, the indicator decreased by a
smaller degree (0.5 and 0.1 percentage points, respectively).
In contrast, the 40–74 age group showed an overall increase of 0.05 percentage
points, with the largest increase (0.1 percentage points) in the 60–64 age group.
Among those under 40, the excess mortality rate was less than 0.01 percentage points
and did not increase significantly. By the third wave, the differences in mortality
rates between age groups were significantly reduced. Furthermore, the positive
relationship between age and the excess mortality rate was reversed for those over
85, who had a lower excess mortality rate than the 80–84 age group.
Figure 4. Age-specific excess mortality rate

Source: Author’s representation

The variation in the excess mortality rate for each age group can be explained
by several different processes whose detailed exploration is beyond the scope of this
paper. However, we will highlight some factors that have contributed to this
variation. The most important factor is the emergence of vaccination (Vokó et al.,
2021). The vaccination program, which started in January of 2021, allowed older
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people and those in priority professions to enrol first, and gradually opened
enrolment for younger age groups. In comparison, the impact of the absence of
seasonal flu is likely smaller but not negligible, having saved lives (which implies
negative excess mortality) and almost exclusively improving mortality rates for the
oldest age group. In addition, the significant proportion of people in the worst health
condition who lost their lives in the second wave may have contributed to the
improvement in excess mortality among the elderly by substantially reducing the
size of the vulnerable population for the third wave.
3.2. Gender-specific excess mortality
Regarding the number of deaths, no significant difference was apparent
between men and women: over the year and a half studied, the number of excess
deaths was 13,114 (46.2%) for women and 15,296 (53.8%) for men. However, the
sexes were not affected at the same rate, as the proportion of women was much
higher than that of men among the elderly population most at risk. Because of the
difference in life expectancy at birth among women and men, the proportion of
women aged 85+ is 73% (52% of the total population), and therefore much higher in
the most vulnerable age groups.
Figure 5. Excess mortality rates by sex and age group in Wave 2 and Wave 3

Source: Author’s representation

To address the difference in life expectancy, we compared the excess mortality
rates of men and women by age group. Our main finding was that when the two
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waves were considered together, the ratio of excess mortality rates for men to women
varied around 2 over all ages; the average of these ratios was also 2. Therefore, men
were twice as likely to be at risk of excess mortality over the year and a half studied
as compared with women in the same age group.
Our results are in line with the findings of Kontopantelis et al. (2020) and
Modig et al. (2021), as the excess mortality of men exceeded that of women in many
countries. However, in their study of 27 countries covering the period before the
pandemic, Nielsen et al. (2021) concluded that, regardless of the features of the
pandemic, differences in mortality trends between men and women accounted for
the difference in excess mortality. Regarding the difference in excess mortality
between sexes, our findings support that there may be some regional pattern to this
phenomenon in Europe. Indeed, Islam et al. (2021) found that, in several countries,
including Poland, the Czech Republic, Slovakia, and Slovenia, the excess mortality
rate for men in 2020 was significantly higher than for women. In contrast, there was
little or no difference between the two sexes in several Western European countries,
such as Denmark, Norway, Greece, Portugal, and Germany.
This difference was observed in the second and third waves, with greater
variation among age groups. For those aged 80+, the a ratio of excess mortality rates
for men to women was 1.2 in the second wave, rising to 1.7 in the third wave. Given
that foreign studies generally report that women are more likely to refuse vaccination
(Kricorian et al., 2021; Zintel et al., 2021), the increase in the difference between the
excess mortality rate of men and women should probably be sought in a different
direction.
3.3. Regional excess mortality
One of the most important questions to address when protecting against
COVID-19 is what factors influence the spread of the pandemic and how these
factors change during the different phases of the pandemic. An important starting
point is to map the geographical characteristics of the pandemic (Oroszi et al., 2021,
Uzzoli et al., 2021a). In this study, we relied on regional level (NUTS-2) analysis,
working with relatively few but large geographical units. On the one hand, we
minimized the biasing effect of administrative specificities in cases where the place
of death differed from the place of residence. On the other hand, we obtained a more
manageable and meaningful distribution of the pandemic intensity within the country
than if we had used smaller territorial units. Nevertheless, a more accurate
understanding of the spread of the pandemic requires the examination of lower
administrative levels (county, sub-county, municipality), as aggregated data may
mask important relationships.
As the excess mortality in the year and a half was mainly concentrated in the
second and third waves, our regional analysis also focused on these two periods.
While almost a quarter of the national excess mortality was attributable to the Central
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Hungary6 region (which includes Budapest and Pest County), considered the most
intensely affected region, the population ratio shows the opposite situation. The
excess mortality rate per 100,000 population was highest in Northern Hungary (356),
with West Transdanubia (324) having a significantly higher excess mortality than
the rest of the country. In Southern Transdanubia (311), Central Transdanubia (306),
and the Southern Great Plain (304), the intensity of the pandemic was similar but
slightly higher than in the Northern Great Plain (290), where the situation was similar
to the national average (287). Compared with the rest of the country, the impact of
the pandemic on mortality was much lower in the area of the highest population
density, Central Hungary region (227), where the excess mortality was less than 80%
of the national average.
Figure 6. Excess mortality per 100,000 population during Wave 2 and Wave 3,
combined

Source: Author’s representation

We are not aware of any published studies that have calculated excess
mortality in Hungary at the regional level. However, studies have examined official
statistics on COVID-19 deaths at the geographical level. Among them, the work of
6

Based on the NUTS2 classification for statistical purposes, as of 2018, Budapest and Pest
County are two separate regions. However, given that many people living in the
agglomeration work in the capital and their movements are particularly important in an
epidemiological study, we treated the two regions as one region (Central Hungary), following
the classification before 2018.
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Uzzoli et al. (2021a) is most related to ours and, although they examined a shorter
period, our results corroborate theirs. By examining county and sub-county data,
they found that, while the pandemic was most intense in Western Transdanubia in
terms of infections between March 2020 and February 2021, mortality was highest
in Northern Hungary during the same period. Furthermore, Northern Hungary had a
higher number of deaths per infected person than the national average at this time. If
the intensity of testing were different within the country, it would alter the
interpretation of the results, but we do not have any data on the untested infections,
especially at the regional level. Our observations, combined with the findings of
Uzzoli et al. (2021a), suggest that, in Northern Hungary, the health status of the
infected population and the lack of adequate health care contributed more to excess
mortality and less to the number of infections. This is in line with the results of
Oroszi et al. (2021). At the same time, in Western Transdanubia, the number of
infections contributed more to the high excess mortality.
Although the age structure of communities influences the impact of the
pandemic, regional differences in excess mortality cannot be fully explained by the
different demographic characteristics of the regions. The proportion of people aged
65+ is the lowest in the Northern Great Plain (Obádovics and Tóth, 2021), where the
excess mortality was relatively low compared with other regions. However, the
proportion of older people in Hungary is the highest in the Southern Great Plain and
South Transdanubia, where the excess mortality was not particularly high.
Figure 7. Excess mortality per 100,000 population during Wave 2 and Wave 3

Source: Author’s representation
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As the geographical pattern has changed over time, the difference between
regions has decreased significantly between the second and third waves (Figure 7).
The difference between the region with the highest and the region with the lowest
excess mortality per 100,000 population was 1.9 times in the second wave, while it
decreased to 1.3 times in the third wave. In the second wave, however, there were
regions with an excess mortality rate of less than 70% of the national average, and
others were more than 130% of the national average; in the third wave, there was no
region with an excess mortality rate below 90% or above 120% of the national average.
These findings suggest that the differences between the second and third
waves narrowed considerably at the regional level, which was supported by
Kovalcsik et al.’s (2021) observation. They studied the changes between the first and
second waves in nine Central-European countries and found that regional differences
decreased as the duration of the pandemic increased.
3.4. Estimated excess mortality and COVID-19 specific registered mortality
Excess mortality is a different measure from the official statistics on COVID19 deaths; while the latter quantifies the direct impact of the pandemic on mortality,
the former also includes indirect positive and negative effects. In addition, the official
data on Covid-19 deaths are presented by the date of registration and not by the date
of occurrence in Hungary. Several conclusions can be inferred from comparing the
two indicators. In most countries, the direct effects of the pandemic on mortality were
dominant in the first year and a half. If the excess mortality was significantly higher,
especially if it was many times higher than the official statistics on COVID-19 deaths,
this may highlight methodological variations in the country’s mortality statistics. A
comparative analysis by Karlinsky and Kobak (2021) shows that the ratio of excess
mortality to the official number of deaths from Coronavirus is between 0.5 and 1.5 in
two-thirds of EU Member States, compared to 4.5 in Russia, 13.1 in Egypt, 14.5 in
Belarus, 31.5 in Uzbekistan and 100 in Tajikistan. Because a death may be caused by
several concurrent factors, it is not always clear which factor is the true cause of death.
This uncertainty does not generally present a problem if there is adequate transparency
in practice. However, in the case of international comparisons, it may become
problematic if very different methodologies are used to determine whether a death in
a given period was caused directly by the pandemic or not. In addition, the varying
intensity of Covid-19 testing across countries, and even regions, adds to the uncertainty
about the mortality impact of the pandemic. It is therefore important to compare excess
mortality with official statistics on COVID-19 deaths.
The further purpose of this comparison follows a similar approach. The
difference between the two statistics helps to map the combined size of the indirect
positive and negative impacts. The more time that passes from the outbreak, the
greater its significance becomes. Health care overload, delayed surgeries, and missed
visits to the doctor can reduce the likelihood of timely diagnosis and appropriate
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treatment of fatal diseases, indirectly increasing the number of deaths associated with
the Coronavirus pandemic.
According to official data, from week 12 of 2020 to week 37 of 2021, 30,100
people died of the Coronavirus7. This is roughly 6% (around 1,700 persons) higher
than the excess mortality rate for the same period (28,400 persons). This difference
is not significant, however, it can initially be regarded as counter-intuitive, indicating
that the sum of indirect positive and negative effects has reduced the number of
deaths. However, the absence of the seasonal flu reduced deaths by roughly 3,000
(based on previous years), which explains why the official statistics on COVID-19
deaths exceed the excess mortality.
In addition to the aggregated data, the evolution of the two indicators over
time should be considered, as differences can be observed in this regard (Figure 8).
At the beginning of the second wave, the excess mortality started to rise earlier and
peaked higher than the official statistics. This rise could be attributable to the
reallocation of hospital capacity to manage the pandemic, which may have left many
people without care (Bekele et al., 2022). In addition to the overloading of the health
care system, we cannot disregard that administrative problems temporarily hampered
the registration of deaths, which may explain why the two indicators began to
diverge when they did.
Figure 8. Weekly excess deaths and the official number of COVID-19 deaths

Source: Author’s representation based on data from koronavirus.gov.hu

7

Official data https://koronavirus.gov.hu.
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The difference between the two waves was also highlighted when official
statistics began to show a slight decrease in the first weeks of 2021 in the number of
deaths from the Coronavirus, but still, more than 500 people died every week. In
contrast, the drop in excess mortality at this time was so significant that the indicator
remained in the negative range for several weeks. These few weeks coincided with
the most intense period of the seasonal flu, and the absence of the flu as an indirect
effect reduced the excess mortality but left the official statistics unchanged.
These findings are supported by extending the comparison to age groups.
From the 35–40 age group to the 70–74 age group, the two indicators either remained
generally the same, or the excess mortality slightly exceeded the official statistics
(Figure 9). When we summed up the statistics for the population under 75, we found
that the overall excess deaths exceeded the official number of deaths of COVID-19
by 1,200 (9%).
Figure 9. Age-specific excess deaths and the official number of COVID-19
deaths

Source: Author’s representation based on data from koronavirus.gov.hu 8

However, the relationship was reversed for the oldest age groups; the
difference remained small for the 75–79 age group, but for the older age groups, the
official number of deaths due to COVID-19 was significantly higher than the excess
mortality. As the seasonal influenza impacts the oldest age groups the most, the age

8

We are grateful to the editorial staff of atlatszo.hu for providing us with the official statistics
in detail and in available form to research use.
Eastern Journal of European Studies | 13(1) 2022 | 2068-651X (print) | 2068-6633 (on-line) | CC BY | ejes.uaic.ro

Narrowing the gap in regional and age-specific excess mortality during the COVID-19 in Hungary | 203

group breakdown confirms that it is essentially the absence of an influenza pandemic
that caused the excess mortality to be slightly below the official statistics.
Conclusion
When examining the impact of a pandemic on mortality, the evolution of
excess mortality provides important information. This indicator includes not only
deaths directly related to the pandemic but also indirect effects, including factors that
increase mortality (e.g., overloaded health services) and reduce mortality (e.g., fewer
traffic accidents, absence of seasonal influenza).
COVID-19 reached Hungary in March 2020 and, in the following year and a
half, 15% more people died than would have in that period without the pandemic.
The number of excess deaths was 28,400, which is 1,700 fewer than the official
number of deaths due to the COVID-19 pandemic. The lower excess mortality
resulted from the absence of a normal flu season, which was a positive consequence
of the protective measures against the pandemic (i.e., lockdowns and mask-wearing).
The first wave of the pandemic in Hungary was relatively mild, while the second
wave claimed around 15,000 victims and the third wave 13,000. Although the
difference in magnitude was not large, there were significant differences between the
affected age groups. Partly due to the vaccination program and the absence of a normal
flu season, the excess mortality rate of the oldest population fell significantly in the
third wave as compared with the second. As a result, the positive relationship between
age and the excess mortality rate was reversed in the third wave, with the 85+ age
group having a lower excess mortality rate than the 80–84 age group. At the same time,
the excess mortality rate increased slightly for those aged 40–74 and did not change
significantly for younger people. Therefore, by the third wave, the differences in
excess mortality rates between age groups had narrowed. Although the proportion of
the excess mortality occupied by men was only slightly higher (54%) over the year
and a half studied, the age-specific analysis showed that the excess mortality rate was
almost twice as high for men as for women in almost all age groups.
The excess mortality was highest among the geographical regions in Northern
Hungary and Western Transdanubia. In contrast, the Central Hungary region,
including the capital, had a much lower excess mortality rate than the rest of the
country. Our calculations of regional excess mortality indicated that regional
disparities decreased significantly in the third wave as compared with the second.
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