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ABSTRACT

Objectives To analyse years of life lost (YLLS) due to
digestive diseases in Poland according to: marital status,
education, working status and place of residence.

Design A cross-sectional study.

Setting The study was based on a dataset containing
information from death certificates of Poles who died in
2002 and in 2011.

Participants The analysis covered records with codes
K00-K93 according to the International Classification of
Diseases and Related Health Problems, 10th Revision.
Outcome measures YLL values were calculated using the
Standard Expected Years of Life Lost measure. For each
socioeconomic variable, the rate ratio (RR) was calculated
as the quotient of YLLs in the less privileged group to the
more privileged group.

Results Among the categories of marital status, the
smallest YLL values (per 10 000) were recorded among
singles (men: 100.63 years in 2002, 121.10 years in 2011;
women: 26.99, 33.33, respectively), and the most among
divorced men (657.87, 689.32) and widowed women
(173.97, 169.46). YLL analysis according to education
level revealed the lowest values in people with higher
education (men: 54.20, 57.66; women: 17.31, 18.31) and
the highest in people with lower than secondary education
(men: 178.85, 198.32; women: 104.95, 125.76). Being
economically active was associated with a smaller YLL
score (men: 39.93, 59.51; women: 10.31, 14.96) than
being inactive (men: 340.54, 219.93; women: 126.86,
96.80). Urban residents had higher YLL score (men:
159.46, 174.18, women: 73.03, 78.12) than rural ones
(men: 126.83, 137.11, women: 57.32, 57.56).

In both sexes, RR according to education level and place of
residence increased, and those according to marital status
and working status decreased with time.

Conclusions Activities aimed at reducing health
inequalities in terms of YLL due to digestive diseases
should be primarily addressed to inhabitants with lower
than secondary education, divorced and widowed people,
urban residents and those who are economically inactive.

INTRODUCTION

Globally, life expectancy is increasing,
reflecting the improvement in the health
of the population. According to the Global
Burden of Disease (GBD) study, between

Strengths and limitations of this study

» The research material was a complete database
containing information from all death certificates
of Polish citizens from 2002 (n=359486) and 2011
(n=375501), from which records encoded as KO0—
K93 were used for further analysis (17 772 and
16434 deaths, respectively).

» The methodology used in this study allows the re-
sulting year of life lost (YLL) score to be compared
with those found for other populations.

» The study included the years 2002 and 2011, that
is, the years in which the last two national censuses
took place, these being the data sources.

» YLLs according to socioeconomic variables were
calculated for people aged 15 and above, because
data from censuses on marital status, level of ed-
ucation and working status were limited to this age
group.

» The data on the level of education were absent from
0.47% of deaths certificates in 2002 and 1.50% in
2011; data on marital status were absent in 0.24%
of cases in 2011 but were complete in 2002; work-
ing status was absent from 0.37% of certificates
from 2002 and 1.41% of certificates in 2011; data
on the place of residence were complete in both
studied years.

1980 and 2015, global life expectancy
increased from 59.6 to 69.0 years among men
and from 63.7 to 74.8 years among women.'
In view of these positive trends, the existence
of differences in health between individual
countries and specific socioeconomic groups
is of concern. In 2005, WHO appointed the
Commission for Social Determinants of
Health, which confirmed the significance of
this problem.?

In Poland, a country with a life expectancy
shorter than the FEuropean Union (EU)
average, that is, 73.5 years in men and 81.6
years in women, compared with 77.9 and
88.3 years for the EU-28 in 2015,” reducing
social inequalities is one of the objectives of
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the National Health Programme for 2016-2020.* Socio-
economic factors are known to constitute a significant
modifiable cause of the excess mortality among Polish
residents.”

The most important causes of deaths and lost years
of life in Poland include cardiovascular diseases, malig-
nant neoplasms, external causes, respiratory diseases
and diseases of the digestive system.’” The latter group is
dominated by diseases related to excessive use of alcohol,
that is, alcoholic liver disease, fibrosis and cirrhosis of the
liver as well as acute pancreatitis.® In view of the increasing
per capita alcohol consumption in Poland, along with the
growth of other unhealthy behaviours related to the West-
ernisation, further analyses of the influence of socioeco-
nomic variables on mortality due to digestive diseases are
required.” '’ To date, most research has been devoted to
the assessment of the health situation of Polish citizens
regarding cardiovascular diseases, and little attention has
been paid to diseases of the digestive system.''

Currently, synthetic measures are increasingly used to
assess the health of the population; WHO recommends
using the Disability-adjusted Life Years measure and its
components: years of life with disability and years of life
lost (YLLs). The YLL measure better expresses the socio-
economic aspects of premature mortality than tradition-
ally used death rates. It takes into account the number of
deaths, and the age of the persons at the time of death."

The aim of the study was to analyse the YLL score asso-
ciated with diseases of the digestive system in Poland
in 2002 and 2011 according to socioeconomic factors:
marital status, level of education, working status and
place of residence.

METHODS

The study was based on a dataset containing information
gathered from the death certificates of Polish citizens
who died in 2002 (n=359486) and in 2011 (n=375501),
obtained from the Central Statistical Office in Poland.
These years were included in the study because they were
when the last two censuses of the Polish population took
place. The database used in the study is available as online
supplementary material 1.

The analysis covered the data on deaths caused by
diseases of the digestive system, that is, coded as KO0-K93
according to the International Classification of Diseases
and Related Health Problems-10th Revision (ICD-10):
the numbers of deaths were 14772 in 2002 (4.11% of all
deaths) and 16434 in 2011 (4.38%).

For both years, mortality rates were calculated and then
standardised by age using the direct method, with the
European population updated in 2013 as the reference."*
In order to evaluate the number of YLLs, the authors
applied the Standard Expected Years of Life Lost (SEYLL)
measure, calculated using a methodology consistent with
GBD (according to the method developed by Murray and
Lopez) "’

I
SEYLL = 5_d<}
=

where: e*x stands for a number of expected years of life
that remain to be lived by the population which is at age
X; dx stands for a number of deaths at age y; x stands for
the age when death occurred; I stands for the oldest age
in a particular population.

The life expectancy for particular age was determined
on the basis of the table published by WHO in 2012.
According to this source, the expected lifespan for both
sexes at the age of 0 is 86.02 years.'®

We also used the SEYLL per person (SEYLL, ) measure,
which is the ratio of YLLs to the number of inhabitants,
calculated in this study as a value per 10000 population.

In addition to the underlying cause of death, the
following variables were included in the study: sex, age,
place of residence, marital status, level of education and
working status.

Area codes identifying place of residence were assigned
to two variants:

» Urban area.
» Rural area.

Marital status was classified into four categories:

» Single.

» Married.

» Divorced/separated.
» Widowed.

In Poland, cohabitation cannot be chosen as the marital
status of the deceased. However, Poland is characterised
by a very low percentage of cohabitating couples. In 2011,
there were about 320000 of them (approximately 2.1%
of the population were cohabitants), while in 2002 there
were less than 200000 (1.4% of the population).'’

Levels of education consistent with the International
Standard Classification of Education updated in 2011
were assigned to the stages of the Polish education
system.'® Three levels of education were identified:

» Lower than secondary education (levels 0-2).
» Secondary education (levels 3—4).
» University education (levels 5-8).

Working status was classified as:

» Economically active (working or receiving unemploy-
ment benefits).

» Economically inactive (using non-commercial source
of income or dependent on another person).

To calculate YLLs according to socioeconomic vari-
ables, data on deaths among inhabitants aged 15 years
and above were used, because the information from
the national censuses on the number of inhabitants
according to the analysed variables (ie, marital status,
level of education and working status) were limited to this
age group.'” * It should be noted that among children
and adolescents under 15 years of age, 32 deaths were
recorded for KO0-K93 in 2002 and 6 deaths in 2011.

Some of the death certificates lacked the information
on the variables covered by the study:
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Figure 1 Years of life lost due to diseases of the digestive
system in Poland according to age. SEYLL, standard
expected years of life lost.

» Level of education was absent from 0.47% of certifi-
cates in 2002 and 1.50% in 2011.

» Marital status was complete in 2002, but was absent
from 0.24% in 2011.

» Working status was absent from 0.37% of certificates
in 2002 and 1.41% of certificates in 2011.

» Place of residence was complete in both studied years.

For each socioeconomic variable, the rate ratio (RR)

was calculated as the quotient of SEYLL in the less privi-

leged group to SEYLL in the most privileged group; the

corresponding 95% Cls were also calculated, these being

estimated based on the formulas described by Morris and

Gardner.”' #

Patient and public involvement statement
Patients and Public were not involved in the study.

RESULTS

General results

Between 2002 and 2011 in Poland, the values of stan-
dardised death rates (SDRs) due to diseases of the
digestive system decreased from 5.95 to 5.25 per 10000
people. In both analysed years, the crude death rates
due to digestive diseases increased with age, reaching the
highest values in people aged 85 and more. Progression
of premature mortality due to these diseases was also
observed, expressed as an increase in time (ie, between

2002 and 2011) of mortality rates among people aged up

to 64 years, with a simultaneous decline in all subsequent
age groups (online supplementary material 2).

Among the diseases of the digestive system, a highest
number of deaths were due to liver diseases, responsible
for 5494 deaths in 2002 (37.19% of deaths caused by
diseases of the digestive system) and 6941 deaths in 2011
(42.24%). This group was dominated by alcoholic liver
disease (1079 and 2968 deaths, respectively), as well as
fibrosis and cirrhosis of the liver (3951 and 3320 deaths,
respectively) (online supplementary 3).

The socioeconomic characteristics of deaths due to
digestive diseases in inhabitants of Poland aged 15 years
and above in 2002 and 2011 are presented in online
supplementary 4.

Among people aged 15 years and above, in 2002, diges-
tive diseases were the cause of 330098.72 YLLs in total
(SEYLLlD 101.02 years per 10 000): 220 008.75 years
in men (SEYLL =141.39 years) and 110 089. 97 years in
women (SEYLL =64.30 years). In 2011, this figure was
373272.02 YLLs in total (SEYLLp 115.70 years): 249
639.37 years in men (SEYLL =161.53 years) and 123
632.65 years in women (SEYLL =73.55 years).

In 2002, the highest SEYLL, values were found among
the oldest members of the population, that is, at the age
of 85 and above: 353.7 years for men and 303.3 years
for women. In contrast, in 2011, the highest SEYLL_ was
recorded in the 55-59 age group for men (299.1 years),
but in the 85 and above age group for women (244.1
years). It is noteworthy that among men, SEYLL  values
increased over time in the 40-59 and 65-69 years group
but decreased in subsequent age groups. Similarly, among
women, SEYLL increased among respondents aged
35—64 years and decreased in subsequent age groups
(figure 1).

YLLs according to marital status

In both analysed years, the highest SEYLL, values in men
were observed in the divorced/ separated group (657.87
years in 2002 and 689.32 years in 2011), and the lowest
in the group of singles (100.63 years and 121.10 years,
respectively); RR fell from 6.54 (95% CI 6.44 to 6.63) in
2002 t0 5.69 (95% CI 5.62 to 5.76) in 2011. In women, the
highest SEYLL was observed in widows (173.97 years in
2002 and 169.46 years in 2011), and the lowest in singles
(26.99 years and 33.33 years, respectively); the RR value
also decreased from 6.45 (95% CI 6.31 to 6.58) in 2002
to0 5.08 in 2011 (95% CI 4.99 to 5.18) (figure 2, table 1).

YLLs according to level of education

Among men, the highest SEYLL values were in those with
lower than secondary education (178.85 years in 2002
and 198.32 years in 2011), and the lowest in those with
higher education (54.20 years in 2002 and 57.66 years
in 2011); the RR rose from 3.30 (95% CI 3.23 to 3.37)
in 2002 to 3.44 (95% CI 3.38 to 3.50) in 2011. Similarly,
in women, SEYLL was the highest in those with lower
than secondary education (104.95 years in 2002 and
125.76 years in 2011), and the lowest in those with higher
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Figure 2 Years of life lost due to diseases of the digestive
system in inhabitants of Poland aged 15 years and above in
2002 and 2011 according to marital status. SEYLL, standard
expected years of life lost.

education (17.31 years and 18.31 years, respectively); RR
increased from 6.06 (95% CI 5.88 to 6.25) in 2002 to 6.87
(95% CI 6.70 to 7.04) in 2011 (figure 3).

YLLs according to working status

In both sexes, being economically inactive was associated
with a greater YLL score than being economically active.
SEYLL, fell from 340.54 years among inactive men in 2002
t0219.93 years in 2011, and rose from 36.93 years to 59.51
years among active men; the RR value decreased from
9.22 (95% CI 9.11 to 9.33) in 2002 to 3.69 (95% CI 3.66
to 3.73) in 2011. SEYLL, fell from 126.86 years among
inactive women in 2002 to 96.80 years in 2011, and rose
from 10.31 years to 14.96 years among active women; the
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Figure 3 Years of life lost due to diseases of the digestive
system in inhabitants of Poland aged 15 years and above
in 2002 and 2011 according to level of education. SEYLL,
standard expected years of life lost.

RR value fell from 12.31 (95% CI 12.03 to 12.59) in 2002
t0 6.47 (95% CI 6.35 to 6.59) in 2011 (figure 4).

YLLs according to place of residence

Among men, SEYLL was 159.46 years in 2002 and 174.18
years in 2011 among urban residents, and 126.83 years
and 137.11 years among rural residents; the RR value was
1.26 (95% CI1.25 to 1.27) in 2002 and 1.27 (95% CI 1.26
to 1.28) in 2011. In women, SEYLLp amounted to 73.03
years in 2002 and 78.12 years in 2011 among urban resi-
dents, and 57.32 years and 57.56 years among rural resi-
dents; the RR value grew from 1.27 (95% CI 1.26 to 1.29)
in 2002 to 1.36 (95% CI 1.34 to 1.37) in 2011 (figure 5).

Table 1 Socioeconomic inequalities in years of life lost due to diseases of the digestive system in inhabitants of Poland aged

15years and above in 2002 and 2011

Rate ratio (95% Cl)
Men Women
2002 2011 2002 2011

Level of education

Less than secondary
education

Secondary education
University education
Marital status
Single
Married
Divorced/separated
Widowed
Working status
Economically active
Economically inactive
Place of residence
Urban area
Rural area

3.30 (3.23 t0 3.37)

2.62 (2.56 to 2.67)
1.00

1.00
1.34 (1.32 to 1.35)
6.54 (6.44 to 6.63)
4.35 (4.28 to 4.43)

1.00
9.22 (9.11 t0 9.33)

1.00
1.26 (1.25 to 1.27)

3.44 (3.38 to 3.50)

3.17 (3.12 t0 3.22)
1.00

1.00
1.11 (1.09 to 1.12)
5.69 (5.62 to 5.76)
3.47 (3.41 t0 3.52)

1.00
3.69 (3.66 to 3.73)

1.00
1.27 (1.26 to 1.28)

6.06 (5.88 to 6.25)

3.02 (2.93 to 3.12)
1.00

1.00
1.90 (1.86 to 1.94)
5.30 (5.15 to 5.44)
6.45 (6.31 to 6.58)

1.00
12.31 (12.03 to 12.59)

1.00
1.27 (1.26 to 1.29)

6.87 (6.70 to 7.04)

4.15 (4.05 to 4.25)
1.00

1.00
1.63 (1.60 to 1.66)
4.87 (4.76 to 4.99)
5.08 (4.99 to 5.18)

1.00
6.47 (6.35 to 6.59)

1.00
1.36 (1.34 to 1.37)
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Figure 4 Years of life lost due to diseases of the digestive
system in inhabitants of Poland aged 15 years and above in
2002 and 2011 according to working status. SEYLL,standard
expected years of life lost.

DISCUSSION

Between 2002 and 2011, the values of SDRs for diseases
of the digestive system in Poland decreased. However,
the increase in death rates observed among people aged
20-64 due to digestive diseases was reflected in a relevant
increase in YLLs.

To most effectively prevent deaths in the least privi-
leged groups, it is necessary to identify the features that
contribute most to premature loss of life. Our findings
indicate that among the Polish population, male sex,
divorced or widowed marital status, lower than secondary
education, economic inactivity and living in urban areas
have the most unfavourable effect on YLL score due to
digestive diseases.

In both sexes, differences in YLL values due to diges-
tive diseases between particular socioeconomic groups,
measured with RR, increased over time between people
who differed in the level of education or place of resi-
dence, and they decreased between people from different
categories of marital status and working status.

Our findings indicate that alcohol-related liver diseases,
that is, alcoholic liver disease and fibrosis and cirrhosis
of the liver have the dominant influence on YLL score
due to diseases of the digestive system. In Poland, alcohol
consumption has been increasing in recent years, which
may partially explain the change in YLLs due to diges-
tive diseases, and the growing inequalities between some
socioeconomic groups: mean alcohol consumption rose
from 8.02 L of pure alcohol per person in 2002 to 10.11
L in 2011.* In addition, in 2008, men in Poland drank
on average 4.5 times more alcohol than women, most of
them being divorced, with secondary vocational educa-
tion, and worse financial situation in self-evaluation than
women.**

Mackenbach et al reported that in all of 17 surveyed
European countries, deaths from alcohol-related diseases
(including alcoholic liver cirrhosis) were more common
in people with lower levels of education.”” Research
conducted on British and American populations found
divorced and widowed people to have higher risk of liver
dysfunction (self-reported impaired liver condition) than
those of other relationship status, while singles displayed
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Figure 5 Years of life lost due to diseases of the digestive
system in inhabitants of Poland aged 15 years and above
in 2002 and 2011 according to place of residence. SEYLL,
standard expected years of life lost.

the lowest risk.”® In addition, Johnson et al reported that
marriage tended to have a protective effect against hospi-
talisation and death due to liver cirrhosis, and suggested
that married patients are more likely to follow medical
prescriptions, including regular intake of drugs.?’ A
Hungarian study found a higher risk of chronic liver
disease and liver cirrhosis to be associated with being
single, separated or divorced, and having lower level of
education. It was stated that behaviours related to alcohol
consumption do not fully explain the existing health
inequalities.”

Other studies have confirmed that people with lower
socioeconomic status have a greater risk of adverse health
effects associated with drinking alcohol than more privi-
leged inhabitants, even though both groups may consume
the same amount of alcohol; hence, the term ‘alco-
hol-harm paradox’. Although the causes remain unclear,
it has been observed that the type of drink consumed and
the style of drinking (binge drinking among people with
lower socioeconomic status) may play a role, together
with the coexistence of other diseases and health prob-
lems, and access to medical care.? %

It should be noted that although all citizens in Poland
have equal access to publicly funded healthcare, its avail-
ability has been limited in recent years due to low funding,
amounting to 4.8% of gross domestic product (GDP),
compared with an EU average of 6.7% in 2016, and insuf-
ficient staff numbers between 2000 and 2016, it was 2.4
doctors per 1000 inhabitants, significantly lower than the
EU average of between 3.0 and 3.6, respectively, and 5.2
nurses per 1000 population with an EU average being
6.5 and 8.4, respectively. Due to long waiting periods for
specialist treatment, the interest of Polish inhabitants in
the private healthcare sector is growing. Its availability
depends on the material situation of the patients; hence,
the described inequalities in health between citizens
differing in socioeconomic status may be associated with
uneven access to high-quality and timely medical care.” **

On the other hand, recent years have seen a gradual
improvement in the economic situation of Polish citizens
between 1990 and 2014, GDP grew by an average of 3.8%
annually. YLL score among economically inactive people
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of both sexes were found to decrease during this period,
while those of economically active people increased;
this suggests that the least privileged inhabitants tended
to gain more health benefits as an effects of economic
growth.”

A research conducted on a Danish population, charac-
terised by high economic status with small socioeconomic
inequalities, revealed higher mortality among people with
lower education in relation to university graduates. This
unfavourable epidemiological situation was considered to
be due to behaviours related to alcohol consumption and
cigarette smoking.**

Smoking has a proven negative impact on the devel-
opment of many disorders, particularly respiratory and
cardiovascular diseases; however, it also increases the
risk of chronic digestive diseases and exacerbates their
course.” ** A study conducted on a Polish population
found a higher percentage of daily-smokers among men
with lower socioeconomic status (beneficiaries of social
institutions) than in the general male population, that is,
52.8% vs 33.9%""; even greater differences were revealed
by a study on an Australian population: 53.5% vs 15.1%.

The reasons for the worsening epidemiological situa-
tion due to digestive disease, in terms of YLL score, may
also be incorrect eating habits. Numerous studies have
proved that people with low socioeconomic status are
more likely to have difficulty balancing their daily diet.*
The second edition of the Multi-Centre National Popula-
tion Health Examination Survey carried outin 2013-2014
showed that about 60% of Polish residents consume a
low-quality diet (0-3 points in the 7-point Healthy Diet
Indicator), and only 15% of the population incorporate
healthy eating habits (5-7 points).*

Regardless of the type of analysed socioeconomic vari-
able, men lost on average more years of life than women.
This can be explained by a greater intensity of adverse
health behaviours among men (such as poor diet, ciga-
rette smoking and alcohol consumption), and also by less
frequent use of healthcare due to low attention paid to
disease symptoms.*!

Income differences may also playan importantrole while
discussing health inequalities between men and women.
In 2017, in Poland, the gender pay gap amounted to 7.2,
indicating that women earned, on average, 7.2% less than
men per hour of work; however, according to the Central
Statistical Office in Poland, mean hourly wages were
reported to be 13.9% grater among men than women in
2014. It is recognised that in Poland, maternity has the
greatest influence on depressing earnings by women;
even so motherhood can be considered as a protective
factor against various risk behaviours, including exces-
sive consumption of alcohol, which may also have some
impact on inequalities in YLL score according to sex.” **

Although both sexes displayed an increasing trend of
RR according to the level of education, this index was
higher in women than in men. This is a consequence of
a greater increase in SEYLL over time among people
with less than secondary education (about 20% among

women and 11% among men), compared with people
with higher education (about 6% in both sexes). This
indicates that the health situation of the least-educated
women was deteriorating particularly quickly; this may be
associated with an unfavourable financial situation and
greater participation in adverse health behaviours among
this group. However, it should be noted that in the anal-
ysed years, the percentage of women with higher educa-
tion increased from 15.3% to 24.6%, and the percentage
of women with lower than secondary education dropped
from 36.4% to 25.6%. It can, therefore, be assumed that
the actual effects of the described social inequalities are
less noticeable than indicated by the RR analysis. It should
be emphasised that surveys of the Polish population indi-
cate that women with higher education are characterised
by the best health condition due to the most health-ori-
ented lifestyle.'” **

Limitations

The research material comprised a dataset created on the
basis of death certificates, the reliability of which depends
on the correctly identification of the causes of deaths and
their accurate coding (according to ICD-10). It has been
proposed that the most pronounced inaccuracies in deter-
mining causes of death in the Polish population concern
cardiovascular diseases’ 47; however, a study comparing
YLL values due to alcohol-related liver diseases between
individual Polish provinces found significantly lower
recognition of fibrosis and cirrhosis of the liver in one
province, with a relatively high number of alcoholic liver
disease cases.*

In addition, some death certificates lack information on
level of education, marital status or employment status.
However, given the very large number of the database,
the data gaps discussed in the present study did not have
a significant impact on the research results.

Another disadvantage of research on YLLs is related
to discrepancies in the methodology used by different
authors, which may make it difficult to compare the
obtained results. To compute YLLs, it is possible to
use, instead of SEYLL, the Potential Years of Life Lost
measure, where the value of life between 60 and 85 years
of age is taken as a limit, or the Period Expected Years
of Life Lost measure, which uses local life tables for this
purpose. In addition, when using SEYLL, it is possible
to base the analysis on different reference points, such
as the Cole-Demeny’s life tables based on the Japanese
population or tables with reference values based on the
EU-15 or EU-27 averages.*

CONCLUSIONS

Substantial health inequalities exist between most socio-
economic groups in the Polish population with regard to
YLL scores due to diseases of the digestive system. Such
differences observed between inhabitants with different
levels of education imply the need to direct public health
activities primarily at people with lower than secondary
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education, but also at divorced and widowed people, resi-
dents of urban areas, and those who are economically
inactive. Particular emphasis should be placed on modifi-
cation of lifestyle behaviours, which seem to play a crucial
role in premature mortality due to diseases of the diges-
tive system, including combating alcohol addiction, ciga-
rette smoking cessation and diet modification. Further
research should be directed at seeking other causes of
identified socioeconomic inequalities.
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