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ABSTRACT
Introduction: This study presents an epidemiological analysis of excess deaths in Poland as a proxy of the coro-
navirus pandemic in 2020. 
Material and methods: The absolute number of weekly excess deaths from all causes was calculated as 
the difference between the number of deaths in 2020 and the average number of deaths in the previous 
time period (2015-2019). Data were extracted from the repository of the National Statistical Office.
Results: From January until the end of March 2020 (10th week) there were no substantial difference in 
the number of all-cause deaths in men and women compared to the average from the five previous years 
(2015-2019). Since the beginning of the pandemic in mid-March 2020 we could observe 76,655 excess 
deaths. We observed 3 phases of the phenomenon: (1) a 7-month period of relatively low number of weekly 
excess deaths (in total 13,823) until the turn of September and October, (2) a period of sharp increase until 
the beginning of November with a peak in the 45th week and 8,746 excess deaths, and (3) the last 7-week 
period of 2020 with declining rates to the level of 3,843 excess deaths. The number of excess deaths was 
substantially higher in men than women (41,789 vs. 34,866). Excess deaths in age groups above 60 years in 
both men and women constituted 99% of all excess deaths. In younger age groups excess deaths were rare. 
The number of excess deaths was almost twice as high in urban compared to rural area (48,443 vs. 26,974). 
Conclusions: The coronavirus epidemic in Poland had its own trajectory. Its course was slower and 
delayed compared with some Western and European countries. In spite of the seven-month period of 
a relatively controlled course of the epidemic, Poland was a country with one of the largest increases in 
excess deaths in 2020. 
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INTRODUCTION
Since the beginning of 2020, the global coronavi-

rus pandemic has become a  world health catastrophe. 
Due to the fact that the health condition of Poles has 
deteriorated since 2003 and that the life expectancy  
of Poles has begun to decline in the last few years [1, 2], 
the COVID-19 pandemic struck an already compro-
mised population.

The first case of SARS-CoV-2 infection in Poland 
was diagnosed on March 4, 2020, and in the following 
weeks hospitals started to report the first deaths caused 
by coronavirus confirmed with the biological test.  
The development of the coronavirus epidemic in Poland 
was significantly slower and delayed compared to other 
European countries, especially in comparison to the 
United Kingdom, Italy or Spain. 
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It is difficult to compare the course of the pandemic 
between different European countries. Reporting of 
COVID-related deaths varies, influencing available sta-
tistics and comparability between countries. As the WHO 
recommended defining COVID-related death as a result of 
compatible illness in suspected or confirmed COVID-19, 
if no other cause can be indicated [3], we could observe 
some ambiguity in the interpretation of this recommen-
dation. Especially at the beginning of the pandemic, 
some countries included in the COVID-19 death count 
only deaths which occurred in the hospital (e.g. Spain), 
while others required a confirmation of the COVID-19 
infection in the autopsy (Russia) [4], which possibly 
underestimated the real number of deaths and prevents 
reliable comparison between countries. On the other 
hand, some countries included not only confirmed, but 
also suspected cases. Most of the countries published daily 
reports of newly diagnosed COVID-19 cases and COVID- 
attributable deaths [5]. However, daily reported infections 
with SARS-CoV-2 were also burdened with the risk of bias 
– they were dependent on testing coverage, which varies 
considerably between countries. In this situation science 
and evidence-based monitoring or comparing the course 
of an epidemic over time and space is difficult. Thus, in the 
search for a more reliable and accurate indicator of the real 
burden of COVID-19 pandemic, excess mortality has been 
proposed as one of the most objective measures [4, 6, 7]. 
Excess mortality compares the number of deaths reported 
in a current year with the average number of deaths in 
previous years. This metric not only allows reliable com-
parisons of changes in time and between countries, but 
can also reveal the real death toll of the pandemic. It has 
been considered a gold standard in measuring the impact 
of the pandemic [4].

According to officially recorded data, in 2020, SARS-
CoV-2 killed 370,650 people in the European Union, of 
whom almost 8% were Polish inhabitants [8]. Since the 
development of the coronavirus pandemic in Poland and 
associated mortality was unique in terms of size of the 
phenomenon, it requires scientific attention and use of 
special measures to fully understand it and discuss its 
potential causes and possibilities for control. This study 
aimed to analyse excess deaths in Poland in 2020, only in 
the first calendar year of the pandemic. 

MATERIAL AND METHODS
This analysis presents calculations of excess deaths 

in Poland in the period from mid-March 2020, when 
the first case was diagnosed, until the end of the year 
(weeks 11-52). The excess deaths were used as a proxy of 
COVID-19 deaths to estimate the course and the volume 
of the SARS-CoV-2 pandemic in Poland. Excess mortal-
ity was defined as an increase in mortality from all causes 
in a specific period in a given population over the mortal-
ity expected based on historic data [4, 9] (Appendix A). 
Absolute number of excess deaths in Poland was calcu-

lated as the difference between the number of deaths in 
2020 and the average number of deaths recorded in the 
previous 5 years (2015-2019) with corresponding 95% 
confidence intervals. Similar methodology was used by 
different scientific groups [10-12]. 

We present the excess deaths from all causes in 
Poland in 2020 (weeks 11-52) expressed in weekly abso-
lute numbers. Data on number of deaths from all causes 
in particular weeks in years 2015-2020 for men, women 
and both sexes were retrieved from the National Statis-
tical Office [13]. In comparing results from Poland with 
other Western European countries it must be considered 
that the beginning of the coronavirus epidemic in those 
countries differs. In example, in Italy infection outbreaks 
broke out in the second half of February.

To avoid ambiguity concerning the week num-
ber, a uniform international system determined by the 
ISO8601 was used, as referred to by the National Statistical 
Office. This system is structured in way that the first week 
of the year may contain days from the previous year, and 
the last week may contain days from the next calendar 
year; therefore particular weeks of the year do not add up 
to individual months of the year, nor to the total years.  
For example, the first week of 2020 begins on 30 December 
2019 and the 53rd week of 2020 ends on 3 January 2021.  
In our analysis the 53rd week was excluded as there were 
not available data for the 53rd week in the years 2015-2019 
to calculate the average number of deaths.

To analyse trends of weekly excess mortality in 2020 
in Poland the joinpoint analysis was done using Join-
point Regression Program (version 4.6.0.0 – April 2018, 
available from the Surveillance Research Program of the 
US National Cancer Institute [14]). It is a  model that 
identifies the points in a  trend (joinpoints) where the 
linear slope of the trend changes significantly. Modelling 
with a maximum of 3 joinpoints (corresponding to up to  
4 different trends) was applied. The software computed 
the annual percentage change (APC) with the corre-
sponding 95% confidence intervals. To analyse excess 
deaths in 2020 by age group and place of residence we 
used annual data on all-cause deaths prepared and pub-
lished by the National Statistical Office [15]. 

RESULTS
In Poland, from the beginning of the 2020 until the 

end of March (10th week) there was no substantial differ-
ence in the number of all-cause deaths in men and wom-
en compared to the average from the five previous years 
(2015-2019). This is consistent with the annual dynamics 
of changes in average weekly number of deaths between 
2015 and 2019. It is characterized by some seasonal 
changes with rates of over 8,000 deaths between mid- 
December and the end of March and rates below 8,000 
deaths between April and mid-December (Figure 1).

On 9 March (11th week), the number of excess deaths 
in Poland totalled 76,655 (41,789 in men and 34,866 
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FIGURE 1. Average number of deaths between 2015-2019 in comparison to number of deaths in 2020 in Poland by week
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FIGURE 2. Trends in weekly number of excess deaths in Poland since the beginning of pandemic in 2020. Joinpoint analysis 
based on data from National Statistical Office; series in points present observed data, series in lines present modelled trends; 
different colours express different periods of trends divided by joinpoints
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in women) and there were 3 phases of the phenome-
non. The first phase of the coronavirus pandemic in 
Poland started in March 9th-15th (11th week). For about 
7 months, until the beginning of October (40th week), 
the number of weekly excess deaths did not exceeded 
1,100 (13,823 excess deaths in total, 7,407 in men and 
6,416 in women). 

From October 5th to 11th (41st week) the number of 
excess deaths began to increase sharply, reaching a peak 

during 2nd-8th November (45th week) with 8746 excess 
deaths (4,808 excess deaths in men and 3,939 in women) 
(Figures 1 and 2). It was the second phase of the epidemic 
in Poland. During these 5 weeks the number of excess 
deaths reached 24,807 in total (13,484 in men and 11,323 
in women). Analysis of the trend showed an approx. 80% 
increase in both sexes, but also in men and women sepa
rately (Figure 2). The increase in excess deaths was sig-
nificantly higher in men than in women. 



102

Kinga Janik-Koncewicz, Alicja Basiak-Rasała, Katarzyna Zatońska, Maciej Karczewski, Witold A. Zatoński

JOURNAL OF HEALTH INEQUALITIES 2022 / Volume 8 / Issue 2, December

N
um

be
r o

f e
xc

es
s 

de
at

hs

Age groups

30,000

25,000

20,000

15,000

10,000

5,000

0

–5,000
0–19	 20–29	 30–39	 40–49	 50–59	 60–69	 70–79	 80–89	 90+
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For the next 7 weeks of 2020 (46th-52nd week) the num-
ber of excess deaths was declining and in the last week of 
the year it reached the level of around 3,800 excess deaths 
in both sexes (2,086 excess deaths in men and 1,757 in 
women) (Figures 1 and 2). It was the third phase of the 
pandemic in Poland in 2020. Between the end of October 
(44th week) and the end of the year (52nd week) the trend 
showed an approx. 10% decrease in the number of excess 
deaths (Figure 2). However, the cumulative number of 
deaths in this period was the highest, reaching 38,025 
(20,898 in men and 17,127 in women).

We have analysed available data by sex, age and 
place of residence. Figure 3 presents the overall num-
ber of excess deaths by age group in Poland in 2020. 
The number of excess deaths was substantially higher 
in age groups over 59 years of age compared to young-
er age groups, in which the level of excess deaths was 
lower than 2,000 (age groups 30-39 and 40-49) in both 
sexes. Overall, excess death in age groups above 60 years 
in both men and women constituted 99% of all excess 
deaths. In age groups 0-19, 20-29 and 50-59 years the 
number of deaths in 2020 was lower than the average 
between 2015 and 2019. Overall, in the age group 70-79 

years it reached the highest level (27,771). In age groups 
60-69, 70-79, 80-89 years the number of excess deaths 
was higher in men than in women. The male to female 
ratio in excess deaths was the highest in the age group 
60-69 years (2.5). However, in the oldest age group the 
number of excess deaths was twice as high in women as 
in men (5,490 vs. 10,752, respectively). 

Comparison of excess deaths according to place of 
residence showed almost double the rate in urban than 
in rural areas (48,443 vs. 26,974 excess deaths, respec-
tively). The difference was slightly larger in women than 
in men (Figure 4).

DISCUSSION
The assessment of the health situation in Poland 

should be science- and evidence-based. The assessment 
of coronavirus morbidity that has been conducted in 
Poland has not been reliable. The available data do not 
allow for an epidemiological assessment of coronavirus 
morbidity in Poland in regard to either time or space. 
For example, the numbers of COVID-19 cases published 
daily for different regions of the country, without any 
reference to the size of the population in these regions, 
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and without reference to the number of coronavirus tests 
performed, were of little informative value. Assessment 
of mortality due to COVID-19 presents similar difficul-
ties. One of the few reliable sources is the total number 
of deaths published each week by the National Statistical 
Office, which can be used as a  proxy in assessment of 
COVID-19 mortality. 

One of the typical metrics used to assess the impact 
of COVID-19 in a particular country is the number of 
cause-specific deaths reported daily by the national 
administration. This metric is affected inter alia by 
testing availability and different hospital procedures. 
Therefore, the most objective indicator to estimate the 
true toll of the pandemic is excess mortality [6]. Inter-
nationally recognized as the gold standard, it has been 
widely used to monitor the pandemic of coronavirus 
in many countries [4, 16-18]. It seems that in the case 
of underreporting or discrepancies in reporting deaths 
caused by the coronavirus (deaths that are misclassified 
to other causes of death and deaths indirectly related to 
the COVID-19 pandemic), it is the best available tool 
to assess the volume of the pandemic, and especially to 
compare data between countries. This tool is essential 
also due to notable differences in the quantity and qual-
ity of testing between the European countries (it should 
be noted that Poland was one of the countries with the 
lowest numbers of performed tests; it was estimated 
that in 2020, 774 tests per 1,000 of the population were 
performed in the UK, while in Poland that figure was  
193 per 1,000). In Denmark the number of tests per-
formed per 1,000 people in 2020 was 9 times higher, in 
the USA 4 times higher and in the United Kingdom over 
3 times higher than in Poland [19]. Thus for all these 
reasons, excess deaths seem to be the best available and 
reliable measure of the epidemic in Poland. 

Depending on the country, there are significant dif-
ferences between the number of deaths due to COVID-19 
reported by the government and the number of excess 
deaths. Karlinsky and Kobak [6] calculated the ratio of 
the excess mortality to the officially reported COVID-19 
death count in the same period, which differed between 
countries. The majority of analysed countries showed 
a ratio above 1, suggesting an undercount of COVID-19 
deaths. Poland was found to have a  ratio of 1.7, which 
means that official statistics on COVID-19 deaths were 
nearly twice as low as excess deaths. A recently published 
analysis prepared by COVID-19 Excess Mortality Colla
borators estimated that in fact 18.2 million people died 
worldwide because of the pandemic, not merely 5.94 
million as officially reported [20].

Our analysis showed that from March to December 
2020 more than 76,000 deaths in Poland were related to the 
COVID-19 pandemic. In Poland the COVID-19 pandemic 
is notable for its own specific trajectory. Tracking mortality, 
we could distinguish three phases of the pandemic. From 
January to mid-March 2020 weekly all-cause mortality 

in Poland was similar to previous years. From the begin-
ning of the pandemic (mid-March) until the beginning 
of October there were 13,823 excess deaths in both men 
and women, and the R0 reproduction rate (meaning the 
average number of people infected by a virus carrier) was 
probably lower than 1. During this time, there was a chance 
to eradicate the virus completely, or to keep the epidemic 
at a low level, as in the case of Norway, Finland, New Zea-
land, Australia, Korea, Taiwan or China. At the beginning 
of 2020 in Poland, preventive measures were introduced 
promptly and strictly, but were gradually loosened later 
in the year, which might have contributed to rapid dete-
rioration of the epidemic situation towards the end of the 
year [21]. The 7-month phase of pandemic control lulled 
the vigilance of the state administration and population, 
restrictions were loosened and as a result mortality peaked. 
The first phase of the pandemic in Poland and examples 
from other countries show that the epidemiological status 
of mortality in Poland could have had a completely differ-
ent course. In fact, in countries such as Norway, Finland 
or Denmark the mortality rate in 2020 declined, which 
indicates that the health gain during this period counter-
acted the detrimental effect of COVID-19. However, it 
was followed by the second phase of the epidemic, from 
the beginning of October 2020, in which there was an 
exponential increase in weekly excess deaths from 1,618 
to 8,746. The R0 number in Poland in October-December 
2020 varied from 0.73 to 1.73 [22]. The peak of excess 
deaths occurred from 2nd to 8th November (8,746 excess 
deaths). After reaching this peak, excess deaths began 
to decline, and at the end of December we were able to 
report an average of around 3,800 excess deaths per week. 
However, our observation finished at the end of the year, 
but the phase of decline lasted for the following weeks of 
2021. During the last seven weeks of the year the number of 
excess deaths totalled 38,025. The number of excess deaths 
was substantially higher in age groups over 59 years com-
pared to younger age groups in both sexes. Overall, excess 
deaths in both men and women aged 60 years and above 
constituted 99% of all excess deaths. The number of excess 
deaths in urban areas was almost two-fold higher than that 
in rural areas, which is consistent with population density. 
Overmortality of Polish adults aged 60 years and more has 
led to demographic changes and a reduction in life expec-
tancy. The National Statistical Office announced a decrease 
in life expectancy due to the pandemic in Poland in 2020 
by 1.46 years for men and 1.04 years for women compared 
to the previous year [23]. In addition, in 2021 the average 
life expectancy compared to 2019 decreased by 2.3 and  
2.1 years, respectively [24].

Similar analysis of excess deaths in Poland was per-
formed by Walkowiak and Walkowiak [25]. The authors 
used different methodology using a mixed linear mod-
el, and the analysis showed similar numbers of excess 
deaths in 2020. The authors applied additional statisti-
cal methods to account for the timing of excess deaths 
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in order to link them more precisely to the pandemic.  
The substantial increase in excess deaths in all age 
groups points toward COVID-19 as a direct cause, since 
otherwise such an increase would be highly unlikely.  
The authors underlined that the number of excess deaths 
was substantially higher than the number officially 
reported in all phases of the epidemic between 2 March 
2020 and 4 July 2021 [25]. According to the authors,  
95% of excess deaths could be attributed to COVID-19. 

In 2020, Poland was one of the countries with the 
highest mortality rates due to coronavirus in the world 
[26-28]. In March 2021, a group of Oxford epidemiol-
ogists [28] analysed excess mortality among a group of 
selected countries in 2020. This analysis showed that 
Poland, with a 14.4% increase in excess deaths, was the 
country with the highest increase in excess deaths (the 
United States was the second, with an increase of 12.9%). 
Similarly, the age standardized excess mortality rates per 
100,000 of the population in Poland were among the 
highest in the group of analysed countries (175/100,000). 
This rate was 132 in the US, 108 in Spain, 100 in United 
Kingdom, 63 in Italy, 56 in France and 33 in Germany. In 
conclusion, Poland had suffered a health decline over the 
last two decades and the coronavirus pandemic has been 
simply a further stage [1, 21, 29-34].

According to the National Statistical Office, the num-
ber of excess deaths declined from its peak in November 
2020 until early February 2021 when it reached relative-
ly low numbers. Unfortunately, it then suddenly began 
to rise again. However, also due to the initiation of the 
vaccination process, this new phase of the pandemic 
requires separate analysis. 

Between October and December 2020, the period in 
which the vast majority of excess deaths occurred (about 
60,000), there were no additional circumstances that 
could have led to such an extreme increase in deaths (due 
to e.g. cardiovascular diseases, cancer, diabetes). Perhaps 
only alcohol-related diseases require careful analysis  
[1, 35]. The average reported time lag between infection 
and death in COVID-19 was 18 days [36, 37]. Therefore 
the peak excess mortality between 2nd and 8th of Novem-
ber in Poland could be tracked to the surge of new infec-
tions between 12th and 25th of October, which marked 
the beginning of the second wave of the pandemic.  
At the same time, the increase in excess deaths involved 
a very clear and specific time dependence, allowing no 
other reasonable epidemiological hypothesis. The excess 
deaths observed from March to December 2020 should 
be nearly entirely attributed to COVID-19. 

We can expect that the vast majority of excess deaths 
was directly linked to the COVID-19 epidemic, but it 
is possible that the fraction of all excess deaths was not 
directly attributable to SARS-CoV-2 infection. On the 
other hand, excess deaths not attributed to COVID-19 
can include deaths involving COVID-19 that have been 
misclassified as other causes of death, and deaths indi-

rectly related to COVID-19. Stokes et al. [38] reported 
that the U.S. National Center for Health Statistics studied 
the number of excess deaths that were not attributed 
to COVID-19. The authors suggested that a significant 
proportion of deaths of people with pre-existing chronic 
diseases who were infected with SARS-CoV-2 and died 
as a result of COVID-19 were assigned to a pre-existing 
disease. These pre-existing conditions can represent 
many of the excess deaths not attributed to COVID-19, 
including in Poland. Stokes et al. confirmed that mortality 
not assigned to coronavirus was higher in countries with 
a lower health status and higher prevalence of diabetes 
[38]. They published a list of conditions contributing to 
deaths in the United States in patients with confirmed 
or presumed COVID-19 (coded to ICD-10 code U07.1) 
which shows the magnitude of possible causes of deaths 
that could have been misclassified as COVID-19. 

Undoubtedly, the COVID-19 pandemic has put 
a  large strain on the healthcare systems worldwide. 
Many planned procedures had been postponed in order 
to cope with the increasing number of patients requiring 
hospitalization due to COVID. During the first wave of 
the pandemic in the United States, it was observed that 
visits to the emergency departments decreased by 42% 
(by 23% for myocardial infarction, 20% for stroke, and 
10% for hyperglycaemic crisis [39]). A  similar (43%) 
decline in hospitalizations due to acute myocardial 
infarction was observed in Poland [40]. Bodilsen et al. 
reported decreased hospital admissions for all major 
COVID-unrelated groups of diseases in Denmark [41]. 
Later in the year the hospitalizations began to increase, 
which may indicate that in the initial phase of the pan-
demic people were reluctant to seek medical help due to 
the fear of infection. This phenomenon could have par-
tially contributed to excess deaths.

There are some limitations of our analysis to discuss. 
Life expectancy in Poland has been declining and there-
fore the mortality rates increased over time. Considering 
the average mortality from the years 2015-2019 as a refe
rence value, the excess mortality in 2020 may be slightly 
overestimated. On the other hand, taking into account the 
limitations of this measurement, excess mortality is con-
sidered the most reliable tool in the analysis of the direct 
and indirect impact of the pandemic [42]. Excess mortality 
captures overall mortality regardless of the cause of death.

CONCLUSIONS
The number of excess deaths in Poland in 2020 was 

one of the highest in Europe. The coronavirus epidemic 
in Poland had its own trajectory. Its course was slower 
and delayed compared with some Western and Europe-
an countries. 

The number of excess deaths in 2020 suggests severe 
official underreporting of COVID deaths in Poland. The 
true toll of the pandemic seems to have been higher than 
was officially reported. There is an urgent need for fur-



105JOURNAL OF HEALTH INEQUALITIES 2022 / Volume 8 / Issue 2, December

Considerations on mortality in 2020 in Poland in the context of the coronavirus pandemic 

ther studies and cooperation between the state adminis-
tration and public health researchers to plan an interven-
tion to tackle the ongoing health crisis in Poland.

SUMMARY AND KEY:
1. �This analysis concerns the coronavirus epidemic 

only in 2020. 
2. �The first case of SARS-CoV-2 infection was diag-

nosed in Poland on March 4, 2020. From then until 
the end of 2020, 76,655 excess deaths were observed 
in Poland (41,789 in men and 34,866 in women). 

3. �The coronavirus epidemic in Poland in 2020 was 
characterized by 3 phases. The first phase started 
in the 11th week (9-15 March) and lasted for about  
7 months until the beginning of October (40th week). 
The number of excess deaths weekly in this period 
did not exceed 1,100 and in total reached 13,823 
(7,407 in men and 6,416 in women). The second phase 
of the coronavirus epidemic lasted from week 40 to 45. 
The number of excess deaths increased dramatically 
and reached a peak in the 45th week (2-8 November) 
with 8,746 excess deaths. During this 5-week phase 
the number of excess deaths in total was twice as high 
as that in the first phase and averaged 24,807 (13,484 
in men and 11,323 in women). The last 7 weeks  
(45th–52nd week) of 2020 (third phase) showed 
a  decline in the number of excess deaths, but the 
cumulative number of excess deaths reached 38,025 
(20,898 in men and 17,127 in women). The analysis 
concerned only 2020 and finished in the 52nd week. 
However, according to the National Statistical Office, 
the number of excess deaths was declining from its 
peak in November 2020 until early February 2021. 

4. �The number of excess deaths in 2020 in Poland 
was substantially higher in men than in women 
(41,789 vs. 34,866).

5. �Overall, excess deaths in age groups above 60 years 
in both men and women constituted 99% of all 
excess deaths. 

6. �The number of excess deaths was twice as high in 
urban as in rural areas (48,443 vs. 26,974).

7. �The course of the coronavirus epidemic in Poland 
had its own trajectory. It was slower and delayed 
compared with some Western and European coun-
tries. Generally, in 2020, Poland was among the 
European countries with the largest increases of 
excess deaths, in spite of the seven-month period of 
a relatively mild course of the epidemic. 

8. �During the first phase of the epidemic in Poland, 
there was a  chance to substantially control the 
virus, or to keep the epidemic at a low level, as was 
achieved in Norway, Finland, New Zealand, Aus-
tralia, Korea, Taiwan and China. 

9. �The overall number of excess deaths in Poland 
in 2020 was substantially higher than officially 
reported in all phases of the epidemic. 
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