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Background. alcohol is one of the most serious public health threats facing the global population. Of all disease risk fac-
tors, alcohol ranks ninth place globally and sixth in Poland, with regards to DaLys (Disability-Adjusted Life Years). DaLys consist of two 
components: yLL (Years of Life Lost) and yLD (Years of Life with Disability). 
Objectives. The aim of the study was to assess the number of years of life lost due to alcohol-related diseases of the liver in the Polish 
population in 2013 according to voivodships.
Material and methods. The study was based on 387,312 records obtained from the death certificates of Poles who died in 2013. The 
data on deaths caused by alcohol-related diseases of the liver (alcoholic liver disease, fibrosis and cirrhosis of the liver) were used for 
the analysis. The SeyLL (Standard Expected Years of Life Lost) was used to calculate the years of life lost.
Results. In 2013, alcohol-related diseases of the liver caused 6,126 deaths of Poles, resulting in a loss of 129,578.8 years of life in the 
group of men (69.5 per 10,000) and 51,280.3 years in the group of women (25.8 per 10,000). The highest number of years of life lost 
was noted in the voivodships of Śląskie (102.5 per 10,000 males and 45.9 per 10,000 females) and łódzkie (97.3 and 33.6, respectively), 
and the lowest in Podkarpackie (49.3 and 10.4, respectively).
Conclusions. Premature deaths caused by alcohol-related diseases of the liver are a considerable problem in the Polish population. The 
particular challenge in public health activities is to reduce the inconsistencies in health between voivodships.
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Background

alcohol is one of the most serious public health threats fac-
ing the global population. according to the WHO (World Health 
Organization), about 3.3 million people die from its effects each 
year; this constitutes 5.9% of all deaths. For many years, the 
highest alcohol intake has been recorded in europe, accounting 
for 25.7% of globally consumed alcohol. While worldwide only 
6.2 liters of alcohol is drunk per person yearly, the average for 
europe is about 10.9 liters per person yearly [1, 2].

In Poland, an increasing trend in alcohol consumption 
has been noted for years; since 2006, alcohol intake has not 
dropped below 10 liters per person. Furthermore, since 2008, 
Poland’s individual alcohol consumption has exceeded the aver-
age for the eU (European Union). In 2014, this was 10.7 liters of 
alcohol per Polish resident, while the eU average was 10.2 liters 
per person [3]. 

alcohol-related hazards depend not only on the amount of 
alcohol intake, but also on the type of alcoholic beverage drunk 
[4]. On average in Poland, more than 50% of consumed alcohol 
is beer, about 40% is spirits, and less than 10% is wine. These 
proportions are only becoming more concerning with an in-
creasing amount of beer and spirits and a decreasing amount 
of wine being consumed in Poland. In 2014, 6.45 liters of beer 
(60.2%), 3.4 liters of spirits (31.8%) and 0.86 liters of wine (8%) 
per capita were consumed; while in 2000, it was 4.14 liters of 
beer (49.3%), 2.48 liters of spirits (29.5%) and 1.78 liters of wine 
(21.2%) per capita [3].

currently, more than 200 diseases and health problems 
are linked with excessive alcohol consumption. among them, 
neuropsychiatric disorders, injuries, liver cirrhosis, acute and 

chronic pancreatitis, malignant neoplasms and cardiovascular 
diseases play a dominant role [5].

Of all disease risk factors, alcohol ranks ninth globally and 
sixth in Poland, with regards to DaLys (Disability-Adjusted Life 
Years) [6]. according to the WHO, in 2012, about 5.1% of all 
DaLys were due to diseases caused by alcohol [1].

DaLys consist of two components: yLL (Years of Life Lost) 
and yLD (Years of Life with Disability). as a measure of disease 
burden, it provides a more complex assessment of the health 
status of a population than the conventionally used ratios, while 
its yLL component particularly serves to evaluate premature 
mortality [7, 8].

In 2011, liver cirrhosis was the third most important cause 
of yLLs per one death in Poland, followed by traffic accidents 
and suicides. The number of premature years of life lost due to 
liver cirrhosis was then 12.1 per one male death and 11.3 per 
one female death. These were substantially higher than the av-
erage numbers of years of life lost among all diseases – 7.1 and 
4.7, respectively [9]. 

Based on these differences, liver cirrhosis, which in 80% of 
cases may be associated with excessive alcohol consumption, 
might play a major role in a loss of lifetime potential in the 
Polish population [10]. This raises the need for more detailed 
analysis of premature mortality due to alcohol-related diseases 
among Poles. evaluating, by voivodships, the years of life lost 
associated with these diseases will hopefully help to reduce the 
inequalities between local communities [11]. 

Objectives
The aim of this study was to assess the number of years of 

life lost caused by alcohol-related diseases of the liver in the Pol-
ish population in 2013 according to voivodships.
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Material and methods

The study was based on a dataset provided by the central 
Statistical Office in Poland, created on the basis of the death cer-
tificates of Poles who died in 2013, comprising 387,312 records. 
Data on deaths caused by alcohol-related diseases of the liver 
were analyzed, i.e. k70 – alcoholic liver disease, k74 – fibrosis 
and cirrhosis of the liver, according to the IcD-10 (International 
Classification of Diseases and Related Health Problems – 10th 
Revision). Due to the lack of availability to follow the medical 
records of patients, it was not possible to extract the cases of 
fibrosis and cirrhosis of the liver caused only by alcohol.

as a measure of years of life lost, we used SeyLL (Standard 
Expected Years of Life Lost), calculated according to the method 
implemented by Murray and Lopez [8]:

where: 
e*

χ – is the average life expectancy for a particular age deter-
mined on the basis of standard population, 

dχ – is the number of deaths at age χ, 
χ – is the age of death, 
I – is the oldest age in the population.

The expected lifespan for each age was established using 
the life table published by the WHO in 2012 [12]. according 
to this source, the life expectancy for both genders at age 0 is 
86.02 years. The values given in the table were not adjusted for 
age or discounted over time.

We also implemented SeyLLp (Standard Expected Years of 
Life Lost per person), which is a ratio of the number of years 
of life lost and the size of a population, calculated per 10,000 
inhabitants. SeyLLd (Standard Expected Years of Life Lost per 
death), which describes the number of years of life lost per one 
death, was calculated by dividing the number of years of life lost 
by the number of deaths caused by a particular disease.

Results

In 2013, alcohol-related diseases of the liver caused 6,126 
deaths, which accounted for 1.58% of all deaths of Poles in 
the analyzed year. The studied diseases (k70 and k74) were 
the cause of 89.32% of deaths from all diseases of the liver 
(k70–k77). alcoholic liver disease (k70) caused 3,423 deaths 
(55.88% of deaths): 2,636 deaths of men and 787 deaths of 
women; and fibrosis and cirrhosis of the liver (k74) caused 
2,703 deaths (44.12% of deaths): 1,613 deaths of men and 
1,090 deaths of women. The highest number of deaths was re-
corded in the Śląskie voivodship (1,146), and the lowest was in 
the Świętokrzyskie voivodship (148) (Table 1).

In 2013, alcohol-related diseases of the liver were the cause 
of 180,859 years of life lost: 129,578.81 years in the group of 
men and 51,280.28 in the group of women. This constituted 
89.97% of the SeyLL associated with all diseases of the liver in 
the analyzed year. These figures translate to 46.97 premature 
years of life lost per 10,000 inhabitants (SeyLLp): 69.54 years 
per 10,000 males and 25.81 years per 10,000 females. a per-
son who died due to an alcohol-related disease of the liver over 
the analyzed time lost on average (SeyLLd) 29.52 years of life. In 
the group of men, SeyLLd was 30.50 years, and in the group of 
women, it was 25.81 years.

The highest SeyLLp due to the studied diseases was noted in 
the voivodships of Śląskie (102.48 per 10,000 males and 45.93 per 
10,000 females) and łódzkie (97.27 per 10,000 males and 33.61 
per 10,000 females). It was the lowest in the Podkarpackie voivod-
ship (49.33 per 10,000 males and 10.43 per 10,000 females).

The highest number of years of life lost calculated per one 
male death was noted in the Warmińsko-Mazurskie voivodship 
(33.74 years), and the lowest was in the Zachodniopomorskie 
voivodship (28.55 years). In the group of women, the high-
est number of years of life lost per death was also noted in the 
Warmińsko-Mazurskie voivodship (35.02 years), while the lowest 
was recorded in the Opolskie voivodship (22.45 years) (Table 2).

Table 1. Deaths caused by alcohol-related diseases of the liver in Poland in 2013 according to gender and voivodship
Voivodship Men Women M/W

K70 K74 Total K70 K74 Total
Dolnośląskie 167 176 343 52 105 157 2.18
kujawsko-Pomorskie 90 117 207 26 64 90 2.30
Lubelskie 112 87 199 37 38 75 2.65
Lubuskie 93 39 132 33 28 61 2.16
łódzkie 240 114 354 78 82 160 2.21
Małopolskie 156 135 291 32 81 113 2.58
Mazowieckie 441 110 551 111 113 224 2.46
Opolskie 67 43 110 26 26 52 2.12
Podkarpackie 78 97 175 8 39 47 3.72

Podlaskie 108 33 141 25 24 49 2.88
Pomorskie 173 67 240 63 57 120 2.00
Śląskie 407 341 748 137 261 398 1.88
Świętokrzyskie 66 41 106 21 21 42 2.52
Warmińsko-Mazurskie 154 1 155 49 2 51 3.04
Wielkopolskie 174 135 309 51 102 153 2.02
Zachodniopomorskie 111 77 188 38 47 85 2.21
Total 2,636 1,613 4,249 787 1,090 1,877 2.26

k70 – alcoholic liver disease; k74 – fibrosis and cirrhosis of the liver; M/W – ratio of the number of deaths of men and women.

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 =  ∑𝑑𝑑𝜒𝜒
𝐼𝐼

𝜒𝜒=0
𝑒𝑒𝜒𝜒∗  
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There is a lack of accurate data on premature mortality caused 
by particular diseases, and various methods are used to calcu-
late yLLs. In the presented study, we applied SeyLL to analyze 
the number of years of life lost. However, other potential mea-
sures are also in use, such as PyLL (Potential Years of Life Lost) 
or PeyLL (Period Expected Years of Life Lost). PyLL uses a val-
ue between 60 and 85 years as a limit of life expectancy, and 
PeyLL evaluates the expected lifespan based on local life tables 
[23, 24]. On the other hand, SeyLL adapts the lifetime table of 
a population considered as referential. In our study, we applied 
a table published by the WHO in 2012, created on the basis of 
the data from countries with the lowest mortality rates and at 
least 5,000,000 inhabitants [12]. In older studies, tables using 
the population of Japan as a standard (coale-Demeny’s table) 
or the average for the 15 “old” eU countries, or sometimes 27, 
were in use [9, 18].

according to the GBD (Global Burden of Disease) [25], in 
Poland in 2013, chronic diseases of the liver were the cause of 
61.10 years of life lost per 10,000 inhabitants. The significant 
discrepancy between this result and the one obtained in our 
study (46.97 years per 10,000 inhabitants) is due to the fact that 
the GBD presented the values for a larger group of diseases, 
which also included diseases of the liver with an infectious eti-
ology. From the GBD data, Poland ranks eighth in the eU-28 in 
terms of years of life lost due to chronic liver diseases, followed 
by romania (136.05 years per 10,000 inhabitants), Hungary 
(107.21 years) and Lithuania (101.71 years).

In the presented study, the analysis of years of life lost due 
to alcohol-related diseases of the liver in the Polish population 
according to voivodships was established for the first time. The 
presence of significant inequalities seen between the voivod-
ships is of a concern – the numbers of years of life lost for men 
in the Śląskie (SeyLLp = 102.48) and łódzkie voivodships (SeyLLp 
= 97.27) were two times higher than in Podkarpackie voivodship 
(SeyLLp = 49.33). The differences between these voivodships 
were even larger in the group of women (SeyLLp = 45.93 and 
33.61 vs 10.43, respectively). In each voivodship, a significant 
difference in the number of years of life lost between the group 
of men and women emerged; this ratio was on average 2.69. 
However, in the Podkarpackie voivodship, the SeyLLp value in 
the group of men was almost five times higher than in the group 
of women. The values of SeyLLd were not much different be-

Discussion

Diseases of the digestive system are the fifth leading cause 
of mortality in the Polish population, followed by cardiovascular 
diseases, malignant neoplasms, external causes and diseases 
of the respiratory system [13–17]. among the diseases of the 
digestive system (k00–k93), diseases of the liver make up the 
highest share in deaths. Particularly alcohol-related diseases, 
i.e. alcoholic liver disease and fibrosis and cirrhosis of the liver, 
contribute the most [18, 19]. 

according to data of eurostat, in Poland in 2013, the stan-
dardized mortality rate due to chronic diseases of the liver (k70, 
k73, k74) was 16.91 per 100,000 inhabitants: 25.47 per 100,000 
males and 9.61 per 100,000 females. This placed Poland thir-
teenth among all the eU-28 countries. For years, the values of 
this rate for the Polish population have been exceeding the av-
erage for the european Union, which was 14.71 per 100,000 in-
habitants in 2013 and only 21.44 for men and 8.81 for women. 
among the eU-28 countries, the highest standardized mortal-
ity rates were observed in romania (46.73 per 100,000; 65.83 
for men and 31.08 for women), in Hungary (31.57 per 10,000; 
53.11 for men and 15.13 for women) and in Lithuania (30.92 
per 100,000; 45.03 for men and 19.99 for women). The low-
est mortality rates were observed in the netherlands (4.73 per 
100,000; 6.03 for men and 3.55 for women), in norway (4.79 per 
100,000; 6.10 for men and 3.59 for women) and in Malta (5.51 
per 100,000; 9.11 for men and 2.31 for women) [19].

In terms of the number of premature years of life lost, dis-
eases of the digestive system also rank fifth in the Polish popula-
tion [9]. among these diseases each year, most yLLs are caused 
by alcoholic liver disease, fibrosis and cirrhosis of the liver and 
acute pancreatitis [18]. The dominant role in the pathogenesis 
of these diseases is played by alcohol. It is estimated that 60– 
–80% of liver cirrhosis cases are caused by excessive consump-
tion of alcohol [10]. Less often, they are caused by other factors, 
such as hepatotropic viruses, autoimmune diseases, bile stuck 
in the course of various illnesses, drugs and other toxins [20]. as 
another example, acute pancreatitis is associated with alcohol 
consumption in 30–50% of cases [21, 22].

epidemiological comparisons between countries in terms of 
the number of years of life lost by a specific cause are difficult. 

Table 2. Years of life lost due to alcohol-related diseases of the liver in Poland in 2013 according to gender and voivodship

Voivodship Men Women

SEYLL SEYLLp SEYLLd SEYLL SEYLLp SEYLLd

Dolnośląskie 10,324.57 73.74 30.10 4,318.46 28.58 27.51
kujawsko-Pomorskie 6,047.59 59.58 29.22 2,348.55 21.76 26.10

Lubelskie 6,009.73 57.39 30.20 2,196.24 19.73 29.28
Lubuskie 4,803.66 82.02 30.94 1,509.93 28.80 24.75

łódzkie 11,672.56 97.27 32.97 4,428.62 33.61 27.68

Małopolskie 8,987.82 55.19 30.89 2,818.32 16.31 24.94

Mazowieckie 16,795.94 66.14 30.48 6,234.33 22.52 27.83

Opolskie 3,239.13 66.52 29.45 1,427.35 27.45 22.45

Podkarpackie 5,141.72 49.33 29.38 1,132.68 10.43 24.10
Podlaskie 4,258.40 72.96 30.20 1,390.75 22.69 28.38

Pomorskie 7,165.27 64.10 29.86 3,123.99 26.59 26.03

Śląskie 22,787.51 102.48 30.46 10,945.22 45.93 27.50

Świętokrzyskie 3,311.09 53.37 31.24 1,167.16 17.96 27.79
Warmińsko-Mazurskie 5,230.09 73.73 33.74 1,786.19 24.17 35.02

Wielkopolskie 9,156.12 54.35 29.63 4,055.91 22.80 26.51

Zachodniopomorskie 5,367.61 64.09 28.55 2,396.58 27.17 28.20

Total 129,578.81 69.54 30.50 51,280.28 25.81 27.32
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Conclusions
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diseases of the liver are a significant problem in the Polish pop-
ulation. Moreover, it demonstrates that Polish voivodships are 
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The particular challenge faced by public health activities is to 
reduce the inconsistencies of health between these local com-
munities. There is a need to combat unfavorable drinking hab-
its throughout society. Further research on the drinking habits 
among residents of different voivodships is essential in order to 
implement effective methods to limit the years of life lost as-
sociated with these diseases.
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