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ABSTRACT
Introduction: Despite progress in the field of water safety, Poland has been experiencing much higher 
mortality due to drowning than in other countries of the EU region. The main aim of the paper is to 
examine the changes in drowning frequency and their causes.
Material and methods: All available sources of data on drowning in Poland were analysed. Crude and 
age-standardized mortality rates due to drowning were calculated. A  jointpoint regression model was 
employed in the analysis of long-term trends in annual mortality rates.
Results: In total, 7350 persons died due to various types of drowning (ICD-10 codes: W65-W74, V90, 
V92, X37-X39, X71, Y21) in Poland in the years 2013-2021. The most frequent type of registered drown-
ing was a drowning in natural waters – 3990 (54.3% of registered cases). The second cause of death due to 
drowning were falls into the water – 914 (12.4% of cases). Age-standardized death rates of males due to drown-
ing in the years 2013-2021 dropped from 4.3 to 2.7 per 100,000. Among females the age-standardized 
rate decreased from 0.8 to 0.6 per 100,000. The annual percentage change of mortality (APC) in Poland was 
–4.0%. The downward trend of mortality was only significant among males (APC = –4.4% vs. APC = –2.6% 
among females). Mortality reduction was especially high among the youngest age groups: 0-14 years old 
(APC = –7.9%) and 15-29 years old (APC = –6.5%).
Conclusions: There is a need to properly address drowning prevention tailored to groups with risk factors 
in Poland such as males, elderly people, and people with low socio-economic status.
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INTRODUCTION
According to the World Health Organization (WHO), 

drowning caused 236,000 deaths in 2019 and remains 
one of  the major causes of  injury-related deaths around 
the world. The highest frequency of drowning is observed 
in low-income and middle-income countries, where 90% 
of fatal drownings occur [1]. The lowest risk of drowning 
is observed in developed countries, where according to 
the WHO the risk of drowning is over 3 times lower than 
in high-income countries [2]. It should be emphasized 
that risk factors and patterns of drowning are specific for 

each society. For instance, in low-income and middle- 
income countries more frequent drowning of  children 
and drowning caused by natural disasters can be observed 
compared to high-income countries. Taking into conside-
ration these differences, it is necessary for each country to 
conduct systematic epidemiological surveillance of drown-
ing, which enables the diagnosis of risk factors of drown-
ing and allows proper public health activities to be set up 
focused on risk factors and risk groups [3]. 

Poland has been experiencing much higher mortality 
due to drowning than other countries in the  EU region. 
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Despite improvement of  the  situation during the  last  
20 years, the mortality rate due to drowning is still 50% high-
er than the EU average [4]. The main challenges related to 
drowning in Poland that were observed in the years 2000-2012 
were related to the overrepresentation of middle-aged males 
in drowning casualties and substantial spatial and socio-
economic disparities of the mortality due to drowning [5]. 
Behavioural risk factors seem to play an essential role 
in the case of drownings in Europe [6, 7]. The main aim 
of the paper is to examine changes in drowning frequency 
and patterns in Poland and to evaluate the current situation, 
which can be useful to indicate preliminary areas of prio-
rities.

MATERIAL AND METHODS
All available sources of data on drowning in Poland were 

analysed, including the following: Statistics Poland, National 
Police Headquarters and National Institute of Public Health 
– National Research Institute. Crude and age-standardized 
mortality rates due to drowning (both unintentional and 
intentional) in Poland were calculated. Direct standardiza-
tion of  mortality rates using the  2013 European standard 
population (ESP) was applied. Data regarding the  entire 
population as well as data on gender, age (5 age groups: 0-14, 
15-29, 30-44, 45-64, and over 65 years), education, place 
of  residence (voivodship), and the  place and circumstanc-
es of drowning were subject to analysis. Mortality levels in 
voivodships were assessed using crude mortality rates as an 
indicator of  drowning frequency. A  Jointpoint regression 
model was employed in the analysis of long-term trends in 
annual mortality rates [8] using Joinpoint Trend Analysis 
Software (version 4.9.1.0) from National Institute of Cancer 
in USA. Moreover, data on hospital discharges due to drown-
ing (ICD 10 code T75.1) from the Nationwide General Hos-
pital Morbidity Study were analysed [9].

RESULTS
In total 7350 persons died due to various types of  

drowning (ICD-10 codes: W65-W74, V90, V92, X37-X39, 
X71, Y21) in Poland in the  years 2013-2021. The  most 
frequent type of  registered drowning was a  drowning 
in natu ral waters – 3990 (54.3% of  registered cases). 
The second cause of death due to drowning were falls into 
the water – 914 (12.4% of cases). Much less common were 
drowning caused by suicides – 169 (2.3% of  cases) and 
drowning in bathtubs – 109 (1.5% of cases). 28.3% of all 
registered drowning cases the  circumstances or causes 
were not specified clearly (Table 1).

A  persistent phenomenon in Poland is the  several 
times higher risk of  fatal drowning among males com-
pared to females. Age-standardized death rates of males 
due to drowning in the years 2013-2021 fell from 4.3 to 
2.7 per 100,000. In females the  age-standardized rate 
decreased from 0.8 to 0.6 per 100,000 (Figure 1). Higher 
standardized death rates due to drowning are also char-
acteristic for inhabitants of rural areas, where the stan-TA
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dardized death rate fell from 3.1 to 2.1 per 100,000 vs. 
2.1 to 1.3 per 100,000 in urban areas, respectively, in 
the years 2013-2021. 

Risk of death due to drowning is higher among less 
educated people who graduated in primary or vocational 
schools only or without formal education. In this social 
group the  2019 estimated crude mortality rate was 2.7 
per 100,000, while for people with academic education 
it was 0.5 per 100,000 (estimation based on data from 
the census and education level of casualties reported in 
death certificates). 

Despite stereotypes about the especially high risk 
of drowning among children and younger age groups, 
the highest risk of drowning was observed for people 
over 45 years old in Poland during the years 2013-2021 
(Figure 2). 

Another phenomenon characteristic for Poland is 
the existence of distinct spatial disparities of fatal drown-
ing frequency. The  lowest death rates due to drowning 
are characteristic for Wielkopolskie and Śląskie voivod-
ships, with substantial urban populations. The  highest 
frequencies of drowning are observed in areas of Poland 
with higher share of waters: Warmińsko-Mazurskie and 
Kujawsko-Pomorskie. For regions with higher percentag-
es of their population living in rural areas like Podlaskie 
and Świętokrzyskie, higher frequencies of drownings are 
also observed (Figure 3). Such a situation has persisted 
for the last 20 years; however, much of the progress hap-
pened in Lubelskie and Podkarpackie, which are also 
voivodships with high rates of rural population. 

The Jointpoint regression model adopted to estimate 
trends of mortality rates due to the analysed categories 
of drowning showed that in the years 2013-2021 a signif-
icant stable downward trend was observed. The annual 
percentage change of mortality (APC) in Poland was 
–4.0% (Table 2). The decrease of mortality was only 
significant among males (APC = –4.4% vs. APC = –2.6% 
among females). Mortality reduction was especially  
high among the youngest age groups: 0-14 years old  

(APC = –7.9%) and 15-29 years old (APC = –6.5%). 
The risk of fatal drowning did not change much among 
elderly people in the years 2013-2021. In this demo-
graphic group the mortality remained at a similar level 
since 2013.

Despite positive trends overall for Poland, spatial dif-
ferences of mortality trends of drowning were observed. 
The improvement of the situation was much more char-
acteristic for inhabitants of  cities (APC = –4.5%) than 
for inhabitants of rural areas (APC = –3.7%). The high-
est annual decrease of mortality was observed in Lubel-
skie voivodship (APC = –7.8%). It is characteristic that 
the dynamic of a downward trend was not indicated in 
Opolskie voivodship. Little progress was observed in 
Podlaskie voivodship (Table 2). The risk of death did not 
change much also in Kujawsko-Pomorskie voivodship in 
the years 2013-2021.

A  serious public health problem comprises also 
non-fatal drownings, which often lead to serious dis-
abilities and neurological deficiencies and are especial-
ly dangerous among children and adolescents [10, 11].  
It is hard to estimate the real ratio of non-fatal drown-
ing frequency due to the complicated coding of hospi-
tal discharges and obstacles related to epidemiological 
observations [12]. The real number of non-fatal drown-
ings could range from 3 to 20 times higher than the fatal 
drowning rate [13]. Also, in Poland it is difficult to esti-
mate the frequency of non-fatal drownings on the basis 
of hospital discharges. The reported number of hospital-
izations due to unspecified effects of drowning and non-
fatal submersion (T75.1) was very low, and it varied in 
the years 2013-2021 between 44 and 72 cases annually. 
Most of the hospitalizations were registered for children 
up to 14 years old (64% of all cases).

Another source of  data that can be useful to anal-
yse patterns of drowning in Poland are registered inter-
ventions of the police from Police Headquarters routine 
statistics. It is worth mentioning that the police do not 
apply medical criteria in cases of  interventions due to 

FIGURE 1. Age-standardized death rates due to drowning 
(W65-W74, V90, V92, X37-X39, X71, Y21) per 100,000 popu-
lation by gender in the years 2013-2021

FIGURE 2. Death rates due to drowning (W65-W74, V90, 
V92, X37-X39, X71, Y21) per 100,000 population by age 
group in the years 2013-2021
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FIGURE 3. Death rates due to drowning (W65-W74, V90, V92, X37-X39, X71, Y21) per 100,000 population by voivodships.  
Red line indicates observed linear trend for the years 2013-2021
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FIGURE 3. Cont.

drowning, so many casualties could be caused by inju-
ries or other sudden health problems while being in 
the water. Also, the number of  fatal drownings report-
ed by the  police is much lower than the  real reported 
mortality in Poland. In the  years 2013-2021 the  police 
reported a  total of 4760 drownings – 67% of  the actu-
al number of  drownings shown by death certificate.  
An unfavourable circumstance is that the scope of infor-
mation about causes of  drowning officially published 
by the police was limited in the years 2013-2021 com-
pared to previous years. According to police data, most 
of  drownings occurred in rivers (26.4%) and lakes 

(22.9%), and only 4.8% of drowning incidents occurred 
in the sea (Table 3). The most frequent causes of drown-
ing were swimming in an unsupervised but not forbid-
den place (15.4% of  cases) and lack of  caution while 
being close to the water (8% of cases). The third cause 
of  reported drowning incidents was swimming in for-
bidden places (7.7% of cases). Intoxication by alcohol or 
other psychoactive substances is one of the serious risk 
factors of drowning worldwide. It is estimated that alco-
hol is involved in 30–40% of  drowning incidents [14]. 
In the  years 2013-2021 it was observed that from 
19.1% to 25.4% of  drowning casualties were unsober 
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in Poland. However, before year 2013 the  police also 
informed that not all drowning casualties are tested for  
a presence of alcohol in the blood, and thus this number 
could be higher. The higher rate of unsober persons who 
drowned in 2020 was 25.4% of casualties. 

DISCUSSION
According to the WHO, the main tools for drowning 

prevention are: supervision of waters, control of access to 
water hazards, teaching school-age children basic swim-
ming, water safety, and safe rescue, and enforcing and 
executing safety procedures and regulations in the area 
of water sports and water transport (for example using 
a life-jacket). From the view of public health, it should be 
examined by observational studies of whether the exist-

ing implemented regulations in the area of water safety 
are effective in lowering number of the drownings, and 
which elements of  these safety regulations should be 
changed or improved in Poland [15, 16]. 

The  observed changes in drowning epidemiolo-
gy in the  years 2013-2021 in Poland redefine some 
of  the  conclusions regarding drowning prevention in 
Poland. A  growing problem of  drownings in elderly 
people is observed. The  latest evidence from observa-
tional studies shows that elderly people and people suf-
fering from chronic health problems have a higher risk 
of drowning [17, 18]. Thus, prevention of NCDs can lead 
also to a  reduced number of  drowning casualties [19]. 
Considering that alcohol and psychoactive substances 
also increase the risk of drowning, activities in the area 

TABLE 2. Jointpoint regression estimations of crude mortality trends due to drowning (W65-W74, V90, V92, X37-X39, X71, Y21)

Parameter AAPC 95% CI Death rate 
per 100,000 in 2013

Death rate  
per 100,000 in 2021

Poland –4.0%* (–5.9; –2.1) 2.7 1.8

Males –4.4%* (–6.0; –2.7) 4.5 3.0

Females –2.6% (–6.8; 1.7) 1 0.6

Rural areas –3.7%* (–5.9; –1.5) 3.3 2.3

Cities –4.5%* (–6.6; –2.3) 2.3 1.5

Age group

0-14 –7.9%* (–13.4; –2.1) 0.5 0.3

15-29 –6.5%* (–9.7; –3.2) 2.5 1.4

30-44 –4.5%* (–7.1; –1.8) 2.2 1.3

45-64 –4.3%* (–5.5; –3.1) 4.2 2.7

65+ –1.0% (–5.2; 3.3) 3.3 2.8

Region

Warmińsko-Mazurskie –2.3% (–5.7; 1.2) 4.8 3.7

Kujawsko-Pomorskie –1.1% (–6.9; 5.0) 3.3 2.8

Podlaskie –0.4% (–4.7; 4.1) 2.8 2.6

Opolskie 1.0% (–10.3; 13.7) 2.6 2.5

Świętokrzyskie –1.8% (–10; 7.1) 2.4 2.5

Zachodniopomorskie –2.9% (–8.4; 2.8) 2.5 2.3

Lubuskie –2.9% (–7.4; 1.9) 3.3 2.1

Podkarpackie –4.9% (–9,8; 0.4) 3.5 2.0

Łódzkie –5.4%* (–10; –0.5) 2.7 1.9

Pomorskie –1.6% (–6.9; 4.0) 2.9 1.8

Mazowieckie –3.5%* (–6,2; –0,8) 2.7 1.7

Dolnośląskie –5.1% (–9.9; 0.1) 2.6 1.7

Lubelskie –7.8%* (–13.4; –1.9) 3.1 1.5

Małopolskie –6.9%* (–8.2; –5.6) 2.3 1.3

Śląskie –6.2%* (–9.0; –3.3) 1.9 1.1

Wielkopolskie –6.8%* (–9.4; –4.1) 1.9 1.0
APC – annual percentage change of mortality 
*Statistical significance p < 0.05.
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of prevention of mental health problems could be also 
beneficial in this context. According to the EZOPII study 
conducted in Poland concerning the prevalence of men-
tal health problems, heavy alcohol use is more frequent 
among males from groups with lower socio-economic 
status, who also have a substantially high risk of drown-
ing in Poland [20].

The successful reduction of mortality due to drown-
ing seen in young age groups in Poland could be caused 
by swimming lessons in schools, which also teach water 
safety skills to children and adolescents. These lessons 
were introduced several decades ago in Poland. It shows 
also the necessity to continue these efforts and to evalu-
ate and improve curricula in the area of swimming les-
sons for children and adolescents.

In the  context of  Poland and the  observed region-
al differences, it could be useful to coordinate policies 
of  regional development and to cooperate and coordi-
nate actions with local stakeholders like local self-gov-
ernment, regional governmental administration, and 
services and NGOs to allocate more resources for 
the  supervision of  waters, building safe infrastructure 
protecting people from water hazards, and teaching 
inhabitants skills on how to avoid and how to manage 
risky situations while being close to water.

CONCLUSIONS
Despite favourable downward trends of  mortali-

ty due to drownings, there are still characteristic high 
inequalities of drowning risk between males and females 

in Poland. The most favourable change was the dynamic 
decrease of mortality among young age groups; howev-
er, among elderly people the  mortality did not change 
much. Another negative phenomenon observed in 
Poland is the especially high mortality due to drowning 
among less educated people.

There is a need to address drowning prevention tai-
lored to groups with risk factors in Poland, like males, 
elderly people, and people with low socio-economic sta-
tus. Taking into consideration the disparities of drown-
ing death rates and differences in drowning mortality 
trends in Polish voivodships, interventions should also 
be tailored to the regional context. The areas of special 
concern include Opolskie voivodship and voivodships 
with a higher share of waters and with a higher per-
centage of rural population in Poland like Kujawsko- 
Pomorskie, Warmińsko-Mazurskie, Świętokrzyskie, and 
Podlaskie. 

Data quality regarding drowning surveillance in 
Poland should be improved. The introduction of medical 
criteria in Police statistics in cases of drowning should be 
considered. 
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