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ABSTRACT
Introduction: Poland has been experiencing an epidemic of alcohol-attributable deaths in the last dec-
ades. There is a growing body of scientific evidence that educational level is linked to health behaviours 
and health status. The aim of the study was to analyse the impact of educational inequalities on mortality 
due to alcoholic liver disease (ALD) in Poland in 2002 and 2011.
Material and methods: The analysis included deaths due to alcoholic liver disease which occurred in 
2002 and 2011 and information on education among Poles, aged 20 and over. Data originated from 
records of death certificates obtained from the database of the Central Statistical Office in Poland and 
the censuses. Attained educational level have been reclassified according to the International Standard 
Classification of Education. To assess the educational inequalities rate ratio of mortality in the group with 
lowest education to mortality in the group with highest education was used. 
Results: The lowest risk of death due to ALD was in the group with higher education, and the highest 
risk was in the group with the lowest education in both men and women (i.e. standardised death rate 
per 100,000 = 0.26 in 2002 and 0.68 in 2011 in higher educated vs 1.40 and 6.23, respectively, in lower 
educated women). In men, the highest risk of death from ALD was observed in the group with the lowest 
education aged 45-64 years (20.22/100,000 in 2002, and 44.08/100,000 in 2011). The rate ratio between 
2002 and 2011 increased only in women. 
Conclusions: Significant differences in deaths from alcoholic liver cirrhosis due to education have been 
observed in Polish adults. There is an urgent need to implement national alcohol control programs in 
Poland which would especially deal with alcohol consumption in the groups of population with lower 
education levels.
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INTRODUCTION
Health literacy is a crucial factor in shaping individ-

ual and populational health. This concept covers a broad 
range of competences and skills needed to live in good 
health, prevent and manage diseases, and use relevant 
health resources and information [1]. Health compe-
tences are very significantly related to the education level 
of the population. Thus, health policy requires constant 
monitoring of the impact of education on the health sta-
tus of the population [2-11].

Poland is one of the countries where the health dif-
ferences resulting from education level are particularly 
significant [12-15]. For example, in our analyses of the 
relationship between education and mortality from 
malignant neoplasms, the level of mortality from cervical 
cancer in young women aged 20-44 years was one order 
of magnitude higher among those with lower education 
levels than among those with higher education levels 
[13]. However, observations from the recently published 
papers by Pikala et al. indicate that health inequalities 
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have increased in the last decades in Poland [12]. The 
experiences of other countries indicates that these health 
inequalities may be avoidable [16]. Addressing these 
alarming phenomena in Poland requires the creation 
of science and evidence-based programmes. In case of 
Poland, the particular focus of interventions in this area 
should be on diseases related to tobacco smoking and 
alcohol consumption [17].

In Poland, the state of alcohol-related diseases is par-
ticularly critical. We have described this phenomenon 
in our recent publications [18, 19] showing the rising 
epidemic of alcohol attributable diseases, and especially 
alcoholic liver cirrhosis between 2002 and 2017. In 2015, 
Mackenbach et al. published a  comprehensive analysis 
of educational inequality in alcohol-related mortality in  
17 European countries, including Poland. They under-
lined the role of alcohol-related conditions in driving 
inequalities in overall mortality in many European 
countries and indicated that preventing alcohol-related 
mortality in lower socioeconomic groups is essential to 
reduce inequalities in mortality [20]. 

This paper presents an epidemiological analysis of 
educational inequalities in mortality due to alcoholic liv-
er disease (ALD) in 2002 and 2011 in Poland.

MATERIAL AND METHODS
The analysis included deaths due to alcoholic liver 

disease (K70 – International Statistical Classification 
of Diseases and Related Health Problems, 10th revi-
sion code) which occurred in 2002 (n = 1075) and 2011  
(n = 2903) and information on educational level among 
inhabitants of Poland, aged 20 and over. The study used 
unlinked cross-sectional design based on routinely col-
lected data. The data on deaths by educational level were 
obtained from records of death certificates via the data-
base of the Central Statistical Office in Poland,  whereas 
data for population denominators for the same education-
al categories were retrieved from the censuses [21, 22]. 

In 1999 Poland has implemented codes of diseases 
according the 10th Revision of International Classifica-
tion of Diseases (ICD-10) where alcohol liver disease for 
the first time constitutes the separate code. As the last 
two censuses providing data on education in Poland 
have been conducted in 2002 and 2011, they are the sub-
ject of present analysis. 

Educational categories refer to the attained educa-
tional level. The Polish educational scheme has been 
reclassified into three categories corresponding to the 
International Standard Classification of Education 
(ISCED) [23]: lower secondary education or less (catego-
ries 0–2, on average 0-8 years of education), upper sec-
ondary education (categories 3–4, on average between 9 
and 12 years of education) and higher education (catego-
ries 5–6, 13 years of education and more). 

Alcoholic liver disease was chosen as the best indi-
cator of morbidity related to alcohol consumption. 

Standardised death rates (SDR) were calculated using 
the World Standard Population (Segi standard) [24]. To 
assess educational inequalities, the rate ratio (RR) was 
used. Rate ratio is a relative measure in which we calcu-
lated the ratio of mortality in the group with lowest edu-
cation to mortality in the group with highest education. 

In the analysis we used three age groups: 20-44 years, 
45-64 years, and 65 years and more. To allow compar-
ison with other studies from international literature, 
we included in tables also additional age groups: 20-64 
years, 20+ and 0+. We present comparison of data in 
2002 and 2011. 

RESULTS 
In 2002, 160 women and 915 men, and in 2011 650 

women and 2253 men, died from ALD. Table 1 presents 
standardized death rates due to alcoholic liver disease 
in 2002 and 2011 in Poland according to sex and age 
groups. We observed large differences in ALD mortali-
ty rates according to educational level in both sexes. In 
women, the lowest SDR was found in those with higher 
education in the age group 20-44 (0.00/100,000 in 2002 
and 0.10/100,000 in 2011), and the highest in those with 
lowest level of education aged 45-64 years (3.23/100,000 
in 2002 and 12.98/100,000 in 2011). Similarly to women, 
in men the lowest SDR was found in men with higher 
education in the youngest age group (0.71/100,000 in 
2002 and 1.38/100,000 in 2011), and the highest in men 
with lower education aged 45-64 years (20.22/100,000 
in 2002 and 44.08/100,000 in 2011). In both men and 
women and in all age groups, except for 65 years and 
older, SDRs were lower in the group with higher educa-
tion, and greater in those in the lower secondary or less 
education category.

The highest rate ratio was found in the youngest age 
group (36.30 in 2011 in women, 14.15 in men in 2002 and 
12.09 in men in 2011). The lowest rate ratio was found in 
both men and women aged 65 years and older (3.57 in 
2002 and 1.81 in 2011 in men; 0.31 in 2002 and 1.30 in 
2011 in women). In 2002 the rate ratio was higher in men 
than in women in all age groups except for 20-64 years. 
In 2011 the rate ratio was higher in women than men in 
all age groups except for 65 years and older. Generally, the 
rate ratio was higher in 2011 compared to 2002 in women 
in all age groups. In men the rate ratio was lower in 2011 
compared to 2002 in all age groups except for 45-64 years. 

DISCUSSION
The analysis shows that educational level has signifi-

cantly affected the risk of death due to ALD in both sexes 
and in all age groups in Poland in the two analysed years. 
Generally, the lowest risk of death due to ALD was in 
the group with higher education, and the highest in the 
group with the lowest education. The exception was the 
group of women aged 65 years and more, in which no 
clear pattern was observed. Deaths from ALD in wom-



136

Małgorzata Pikala, Kinga Janik-Koncewicz, Witold A. Zatoński

JOURNAL OF HEALTH INEQUALITIES 2020 / Volume 6 / Issue 2, December

en with higher education were extremely rare, especially 
in young adults. In men, the highest risk of death from 
ALD was observed in the group with the lowest educa-
tion aged 45-64 years. The mortality rate was very high 
in 2002 (SDR 20.22/100,000), and further increased in 
2011 to 44.08/100,000. The rate ratio between 2002 and 
2011 increased only in women, suggesting that inequal-
ities in ALD mortality according to educational level 
increased between 2002 and 2011 in women. 

In our analysis, we used data on ALD (K70) deaths 
from the WHO mortality database according to the 
10th Revision of International Classification of Diseas-
es (ICD-10). In the WHO mortality database, data on 
deaths for Poland according to the ICD-9 classification 
for the years 1980-1998 are presented as three-digit 
codes and it is hard to differentiate between particular 
disease entities included in the broad category of “chron-
ic liver disease and cirrhosis”. Only the introduction of 
the ICD-10 classification, which uses more characters, 
increased the number of codes available and allowed 
for greater coding accuracy, as well as greater efficien-
cy in diagnosing diseases. Since the introduction of 
the ICD-10 in 1999 in Poland ALD has become a pre-
cisely defined disease entity. Therefore, data for Poland 
since 1999 enable to accurately determine the number 
of deaths resulting from liver diseases only exclusively 
caused by alcohol (K70).

Poland experienced large changes in the population 
structure by education level between 2002 and 2011 [22]. 
In 2002, 29.8% of the Polish population (28.0% of men 
and 31.4% of women) had primary education. In 2011, 
the share of people with primary education decreased 
by 11.5 percentage points to 18.3% (16.5% of men and 
20.0% of women). The percentage of people with higher 
education increased from 9.9% in 2002 to 17.0% in 2011. 

A greater increase of 8.6 percentage points was observed 
in women (from 10.4% to 19.0%). In men, the increase 
in people with higher education between 2002 and 2011 
was 5.5 percentage points (from 9.3% to 14.8%). Chang-
es in educational level in the Polish population are very 
important limitation of our analysis and must be taken 
into consideration. We must remember that in every 
decade there are dramatic increase especially in segment 
with higher education. 

There were other limitations in the study. A total of 
0.4% of all death certificates indicating alcoholic liver 
disease issued in 2002 lacked data on education level, 
and 2.2% lacked such data in 2011. Data on the number 
of people in each educational group, i.e. the denominator 
of death rates, was obtained from the censuses in 2002 
and 2011. The percentage of people with undetermined 
education was 2.0 in 2002 and 5.2 in 2011 [1]. Both the 
death certificates with missing information about educa-
tion, and those for people with undetermined education 
given in the census were excluded from the analysis.

The magnitude of the disparity in education-related 
ALD mortality continues to be a very significant health 
problem in Europe. This problem increasingly concerns 
Poland and the countries of Eastern Europe. Meanwhile, 
in many European countries, such as Spain or Italy, these 
differences are narrowing. 

The available literature includes a significant number 
of studies analysing the problem of deaths due to ALD 
by education and social status [20, 25-32]. The seminal 
study covering almost 17 European countries by Mack-
enbach et al. published in 2015 [20] shows that inequal-
ities in access to education significantly affect the overall 
mortality, and especially the mortality due to alcohol-re-
lated diseases, including alcohol cirrhosis, which is the 
best epidemiological indicator of alcohol consumption. 

TABLE 1. Standardized death rates due to alcoholic liver disease in 2002 and 2011 in Poland according the age groups and 
sex

WOMEN

Age group 20-44 45-64 65+ 20-64 20+ 0+

Year 2002 2011 2002 2011 2002 2011 2002 2011 2002 2011 2002 2011

Higher 0.00 0.10 0.90 2.49 1.24 1.45 0.32 1.09 0.43 1.13 0.26 0.68

Upper secondary 0.51 0.58 2.27 9.13 0.72 3.87 1.14 4.37 1.09 4.31 0.66 2.59

Lower secondary or less 2.22 3.63 3.23 12.98 0.38 1.88 2.59 11.50 2.33 10.38 1.40 6.23

Rate ratio* - 36.30 3.59 5.21 0.31 1.30 8.09 10.55 5.42 9.19 5.38 9.16

MEN

Age group 20-44 45-64 65+ 20-64 20+ 0+

Year 2002 2011 2002 2011 2002 2011 2002 2011 2002 2011 2002 2011

Higher 0.71 1.38 4.48 9.46 2.03 8.92 2.06 4.27 2.06 4.82 1.24 2.89

Upper secondary 1.91 5.35 13.52 31.13 6.94 23.35 6.07 14.59 6.17 15.61 3.70 9.37

Lower secondary or less 10.05 16.68 20.22 44.08 7.25 16.17 13.70 26.50 12.95 25.29 7.77 15.18

Rate ratio* 14.15 12.09 4.51 4.66 3.57 1.81 6.65 6.21 6.29 5.25 6.27 5.25
*lower secondary or lower vs higher educational level
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At the same time, Mackenbach et al. points out that 
there are also countries in Europe that are successful in 
controlling mortality due to ALD, such as France, Swit-
zerland, Spain and Italy. Researchers indicate that what 
has happened in recent decades in these countries can 
greatly help in the development of evidence-based pol-
icy in other European countries. Poland is a country in 
which the development and implementation of a nation-
al alcohol control program, also based on the experience 
of other European countries, is particularly urgent.

CONCLUSIONS
Significant differences in deaths from alcoholic liv-

er cirrhosis due to education have been observed in the 
Polish adult population. These differences are much 
higher in Poland than in Western European countries 
(i.e. Spain, Austria, or Norway) and similar to differences 
in neighbouring countries (i.e. Lithuania, Latvia, Esto-
nia) [20]. Level of differences in death rates from alco-
holic liver cirrhosis in some Western European countries 
is declining but in Poland and neighbouring countries is 
increasing. There is an urgent need to implement nation-
al alcohol control programs in Poland which would 
especially deal with alcohol consumption in groups of 
population with lower education levels. 
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