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Introduction: Although in Poland at the turn of the 20th and 21st centuries, tobacco 
consumption per capita was one of the highest in the world as a result of specific political 
and social conditions, nicotinism was the most common preventable cause of death that 
reduced life expectancy by 10 years on average. The aim of this study is to determine the 
level of premature mortality and its trends by age and sex for tobacco-related malignancies in 
Poland in the years 2008–2017.
Methods: The standardised premature mortality rates as well as mortality rates for five-year 
age ranges according to the patients’ sex were used. The Joinpoint model was used to 
determine the time trends.
Results: Premature mortality due to all tobacco-dependent cancers analysed decreased in 
Poland throughout the analysed period in both male (2.5% per year) and female (1% 
per year) populations. A detailed analysis of individual diseases showed that a decrease in 
premature mortality was observed for almost all malignancies with the exception of malig-
nant liver cancer among males, malignant oesophageal cancer among females and malignant 
lip, oral cavity and oropharyngeal cancer in both sexes. The reduction in mortality from all 
tobacco-related cancers in the male population was greatest between 40 and 44 years of age, 
reaching 5.6% year on year. Similarly, in the case of females, the decline in mortality was 
greater in the younger age cohorts and decreased in those aged over 50.
Conclusion: The favourable phenomenon of decreasing the level of premature mortality 
caused by tobacco-related malignancies may be associated, among others, with the policy of 
primary prevention of these diseases in the form of a widespread ban on smoking in public 
places, intensive information campaigns on the harmfulness of tobacco smoking and increas-
ing taxation on tobacco products.
Keywords: premature mortality, cancer, smoking, epidemiology

Introduction
Nicotinism is the most common preventable cause of death worldwide. According 
to the World Health Organization, diseases caused by smoking kill more than 
8 million people worldwide each year. More than 7 million die because of active 
smoking, and about 1.2 million die due to passive exposure to tobacco smoke.1 

Smoking and the diseases it causes are estimated to reduce life expectancy by an 
average of 10 years, contributing significantly to premature mortality, ie, an 
increase in the number of deaths in a population before reaching the conventionally 
defined threshold of old age.2 Tobacco-related diseases, which are responsible for 
the increased mortality in the population exposed to tobacco smoke, include cancer, 
cardiovascular diseases and respiratory diseases.3
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Since the early 20th century, the rapid increase in 
smoking prevalence, in addition to increased life expec-
tancy and declining mortality from other causes, has made 
mortality from malignant cancers an increasingly common 
phenomenon.4 According to World Health Organization 
reports, malignancies, including tobacco-related cancers, 
are now the most common cause of death before the age 
of 70 in the Polish population.5

While there is a general awareness of the issue of 
premature mortality resulting from the most common 
smoking-related cancers, such as lung cancer, less atten-
tion has been paid to the less common tobacco-related 
cancers.

This study’s main objective was to determine the level 
of premature mortality and its trends by sex and age for 
cancers of the lip, oral cavity and pharynx, oesophagus, 
liver, larynx, and acute myeloid leukaemia in Poland in 
2008–2017. All deaths of people before 65 years of age 
were classified as premature deaths. The authors also 
assessed the incidence of deaths and determined premature 
mortality trends in men and women due to all tobacco- 
related malignancies according to sex and age in the same 
period. This publication presents some of the findings on 
changes in premature mortality due to tobacco-related 
diseases in Poland.6

Materials and Methods
This study analysed all deaths of people under 65 years of 
age registered in Poland between 2008 and 2017. The data 
on the number of deaths and the population’s size in the 
analysed age ranges were obtained from the Central 
Statistical Office. The analysis of time trends takes into 
account a summary of all deaths where tobacco-related 
cancer was identified as the underlying cause of death: 
malignant neoplasms of the lip, mouth and throat (C00- 
C14), oesophagus (C15), stomach (C16), large intestine 
(C18-C21), liver (C22), pancreas (C25), larynx (C32), 
trachea, bronchus and lung (C33-C34), cervix (C53), urin-
ary tract (C64-C67) and acute myeloid leukaemia (C92. 
0).4 Subsequently, a separate analysis was conducted on 
premature mortality caused by selected malignant neo-
plasms - the lip, oropharynx, oesophagus, liver, pancreas, 
larynx, and acute myeloid leukaemia, taking into account 
gender and age. The diagnoses were classified according 
to the International Statistical Classification of Diseases 
and Health Problems (ICD-10).7

To analyse the mortality of male and female popula-
tions under 65, the authors used the mortality rates 

standardised based on the 2013 European standard popula-
tion and crude death rates for age groups.8 The mortality 
trends were determined for the five-year age ranges (20– 
24, 25–29, 30–34, 35–39,40–44, 45–49, 50–54, 55–59, 
60–64 years of age), taking into account the division by 
the gender.

The Joinpoint model was used to determine time trends 
in mortality. The model constitutes a particular version of 
linear regression, presenting time trends through 
a segmented curve consisting of the sections that join at 
points where a change in the time trend is significant. The 
Joinpoint method has proven its value only in descriptive 
analyses, such as the ones carried out in our study; it 
cannot be used for multivariate analyses. The Joinpoint 
model was used to calculate the average annual percentage 
change in premature mortality due to the analysed cancers 
and to determine whether the trend dynamics of mortality 
changed in the analysed period of time. If a year was 
identified when a change in the trend dynamics was 
observed, then information on the annual percentage 
change in mortality before and after that year was pro-
vided. The analysis was conducted with the minimum 
number of zero joinpoints (straight line), followed by 
tests for the model fitted with a maximum of one joinpoint. 
The Monte Carlo Permutation method for tests of signifi-
cance was used. The homoscedasticity model was selected 
(errors are assumed to have constant variance). Using the 
Monte Carlo Permutation technique with 4499 randomly 
selected data sets, the numbers and locations of the join-
points, with the best-fitted models for mortality trend, were 
estimated. Based on the calculated models, annual percen-
tage change (APC) between points and average annual 
percentage change over the whole analysed period were 
determined for mortality rates.9 The Joinpoint results are 
not shown for some subgroups because at least in one year 
from the analysed range, the number of deaths due to 
analysed disease was zero. A statistical software, 
Joinpoint Regression 4.7.0.0 (US National Cancer 
Institute, Bethesda, United States of America), served to 
determine the regression models. For the annual percen-
tage change (APC) as well as for the average annual 
percentage change (AAPC), a 95% confidence interval 
(95% CI) was determined, and a value of p<0.05 was 
assumed as the level of relevance.

Results
In Poland, all tobacco-related malignancies caused 7014 
premature deaths in women and 14,988 in men, accounting 
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for 21% of all premature deaths in women and 18.1% in 
men in 2008. In the same year, cancers analyzed in this 
study were responsible for 1384 (4.1%) premature deaths 
in women and 4024 (4.9%) in men (Table 1). The total 
number of premature deaths due to cancers of the lip, 
oropharynx, oesophagus, liver, larynx and acute myeloid 
leukaemia accounted for just over half the number of 
premature deaths from malignant lung cancers alone 
(Table 1).

For most of the cancers analysed, as with other 
tobacco-related cancers, around 90% of premature deaths 
occur between the ages of 50 and 65 (Table 2). It is notable 
that for all cancers and all age groups (in which mortality 
was not incidental) mortality rates are higher for men 
(Table 2).

Due to tobacco-related cancers, the total premature 
mortality declined in Poland over the entire period ana-
lysed for both the male and female populations. Among 
males, the decline in the standardised mortality ratio 
amounted to 2.5% per year, and in the female population, 
the ratio remained stable between 2008 and 2014 and then 
began to decline by 2.7% per year (Table 3).

The level of premature mortality due to selected malig-
nant neoplasms or a group of malignant neoplasms, as in 
the case of malignant cancers of the lip, oral cavity and 
pharynx among men, showed a decrease except for the 
latter group of malignant cancers as well as malignant liver 
cancer. The most rapid decrease was observed in prema-
ture mortality caused by malignant laryngeal tumours (3% 
per year) and acute myeloid leukaemia (2.7% per year). 
Premature mortality due to malignant cancers of the lip, 
oral cavity and pharynx increased by 0.9% per year, while 

for malignant cancers of the liver by 1.2% per year. Time 
trends in mortality due to all the analysed malignancies in 
the male population did not change throughout the entire 
analysed period(Table 3).

In the female population, a decrease in premature mor-
tality was observed in the case of all analysed diseases 
with the exception of malignant tumours of the lip, oral 
cavity and pharynx and oesophagus. The most rapid 
decrease in premature mortality was observed due to can-
cers of the larynx (2% per year) and the liver (1.9% 
per year). Premature mortality due to cancers of the lip, 
oral cavity and pharynx increased by 3% per year, and for 
malignant cancers of the oesophagus, the increase was 
0.7% per year. Similarly to the male population, the time 
trends in mortality due to all analysed malignant cancers 
did not change throughout the entire analysed period 
(Table 3).

The reduction in premature mortality due to all 
tobacco-related cancers in the male population was most 
significant between 40 and 44, reaching 5.6% annually. In 
the following older age groups, a decrease in mortality was 
also observed, but the dynamics were smaller, amounting 
to 1.3% per year in the oldest male group analysed. 
Similarly, in the case of women, the decrease in mortality 
was more significant in the younger age groups and 
decreased in the groups above 50 years of age. In two 
groups of females (55–59 and 60–64), the mortality rates 
increased in the first half of the decade analysed, by 0.3% 
per year and 2.7% per year, respectively. Since 2013, for 
women aged 55–59, and since 2014 for those aged 60–64, 
an annual decrease in mortality rates of 3.1% and 1.7%, 
respectively, was observed (Table 4).

Table 1 Premature Deaths Due to Tobacco-Related Malignancies in Poland in 2008 (The First Year of the Study) by Gender (Absolute 
Numbers, %)

ICD 10 Type of Cancer Number of Deaths Under65 % Of Deaths Under 65

Females Males Females Males

C00–C14 Malignant tumours of the lip, oropharynx and pharynx 212 1104 0.63 1.33
C15 Malignant tumours of the oesophagus 104 595 0.31 0.72

C16 Malignant tumours of the stomach 500 1286 1.50 1.55

C18–C21 Malignant tumours of the large intestine 1137 1613 3.40 1.95
C22 Malignant tumours of the liver 232 367 0.69 0.44

C25 Malignant tumours of the pancreas 569 971 1.70 1.17

C32 Malignant tumours of the larynx 97 779 0.29 0.94
C33-C34 Malignant tumours of the trachea, bronchi and lungs 2540 6832 7.60 8.25

C53 Malignant tumours of the cervix 1045 0 3.13 0.00

C64–C68 Malignant tumours of the urinary tract 408 1233 1.22 1.49
C92.0 Acute myeloid leukaemia 170 208 0.51 0.25
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The results of the analysis of mortality trends due to 
individual tobacco-related malignancies by age group are 
presented below.

Malignant Cancers of the Lip, 
Oropharynx and Pharynx
The highest decrease of mortality (c.a. 4% per year) due to 
malignant cancers of the lip, oropharynx and pharynx was 
observed among men between 30 and 39 years of age. With 
age, the dynamics of the mortality decrease declined, and in 
the oldest age groups, ie 55–59 and 60–64 years, an increase 
in mortality was observed. Most age groups in the female 
population showed an increase in mortality, reaching as 
much as 5.8% per year among 40–44-year-old women and 
4.9% in the 60–64 age group. Only the 30–34 and 45–49 age 
groups showed a decreasing trend, with mortality rates 
declining by 3.7% and 1.6% per year, respectively. (Table 4).

Malignant Tumours of the Oesophagus
The decrease mortality in males under 59 years of age, 
depending on the age group, ranged between 3.2% and 1% 

per year, while in those aged 60–64, the decrease was not 
significant. In the female population, mortality increased 
in all age groups except 50–54 years. The small increase in 
mortality among women between 60 and 64 years of age, 
of 0.1% per year, is noteworthy (Table 4).

Malignant Cancers of the Liver
Due to these malignancies, among men over 50 years of 
age there was an increasing premature mortality trend of 
approximately 2% per year for 50–59-year-olds and 0.9% 
for 60–64-year-olds, respectively. Among women between 
45 and 54, there was a shift to an increasing mortality 
trend since 2013. In the older age groups, 55–59 and 
60–64, the trend was downward, by 4% and 0.7% 
per year, respectively (Table 4).

Malignant Cancers of the Pancreas
In the female and male populations under 60, a significant 
decrease in premature mortality was observed, reaching up 
to 7% per year. Among the male population between 60 
and 64 years of age, the mortality remained stable, while 

Table 2 Premature Mortality Due to the Analysed Cancers by Gender and Age in Poland in 2008 (Standardised Rates According to 
ESP2013)

Standardised Death Rates

Females

ICD 10 Type of cancer 20–24 25–29 30–34 35–39 40–44 45–49 50–54 55–59 60–64

C00-C14 Malignant tumours of the lip, oropharynx and 

pharynx

0.0 0.1 0.1 0.2 0.9 1.7 3.0 5.3 4.6

C15 Malignant tumours of the oesophagus 0.0 0.0 0.1 0.0 0.2 0.3 2.0 2.1 3.3

C22 Malignant tumours of the liver 0.1 0.2 0.2 0.2 0.3 1.5 2.3 4.9 8.2

C25 Malignant tumours of the pancreas 0.0 0.1 0.1 0.2 1.3 3.5 6.3 12.7 21.0

C32 Malignant tumours of the larynx 0.0 0.0 0.0 0.0 0.3 0.5 1.5 2.5 2.6

C92.0 Acute myeloid leukaemia 0.3 0.4 0.5 0.3 1.1 1.3 1.5 3.2 3.5

Males

C00-C14 Malignant tumours of the lip, oropharynx and 

pharynx

0.1 0.0 0.1 1.2 2.6 9.4 20.1 27.8 30.9

C15 Malignant tumours of the oesophagus 0.1 0.0 0.0 0.5 1.0 5.0 7.7 16.3 20.9

C22 Malignant tumours of the liver 0.2 0.1 0.4 0.5 0.6 2.2 5.1 8.8 13.7

C25 Malignant tumours of the pancreas 0.0 0.1 0.1 1.0 3.1 6.2 13.5 25.4 34.9

C32 Malignant tumours of the larynx 0.0 0.0 0.0 0.3 1.5 4.9 13.9 19.8 26.2

C92.0 Acute myeloid leukaemia 0.4 0.4 0.4 0.7 0.8 1.3 2.0 3.5 7.0
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in the female population, it increased by 0.7% per year 
(Table 4).

Malignant Cancers of the Larynx
A decreasing trend in mortality was observed in both sexes 
under 60 (5% per year). In the 60–64 age group, the 
reduction in mortality among men was 0.3% per year, 
while in the group of women, an increase in mortality of 
2% per year was observed (Table 4).

Acute Myeloid Leukaemia
Among males, the highest decrease in mortality occurred 
in the group between 20 and 24 years of age and between 
35 and 39. It amounted to respectively 9.5% and 7.1% 
per year. The only age group among the males in which an 
increase in mortality was observed was the group between 
25 and 29 years of age (0.9% per year). In the male 
population between 40 and 50 years of age, the decrease 
in mortality was 5% per year and it decreased in the older 
age groups, reaching 1.2% per year in the 60–64 group. 
Among females between 45 and 55, the mortality rate 
decreased by about 2% per year. In the older age groups, 
an increase in mortality was observed. It amounted to 
0.6% per year among 55 to 59-year-old women, and to 
1.2% per year in the oldest of the analysed age groups 
(Table 4).

Discussion
Poland belongs to the European countries, with one of the 
highest mortality rates due to cancer. While in Western 
European countries, a decline in mortality due to malig-
nant tumours was observed as early as the 1980s, in 
Poland, it began to decline only at the turn of the 20th 
and 21st centuries.10,11 One of the factors responsible for 
this phenomenon was the different course of Poland’s 
nicotinism epidemic compared to that of Western 
European countries.12,13 In those countries, as well as in 
many other highly developed ones, ie, the USA, Canada or 
Japan, the highest prevalence of smoking took place in the 
1950s and 1960s,14–17 however, due to early medical 
reports on the harmfulness of smoking tobacco,18–21 the 
1960s saw a decline in the number of smokers.14,16,22 In 
Poland, however, as in other Central and Eastern European 
countries, the spread of nicotinism continued into the 
1980s. Over the following years, cigarette consumption 
remained high, with a decline only beginning in 
the second half of the 1990s.10Ta
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Table 4 Time Trends in Premature Mortality in the Population of Poland Due to Total Tobacco-Related Cancers and the Other 
Cancers Analysed According to the Five-Year Age Groups, 2008–2017

All Tobacco Related Cancer Types in Total

Age Group Years Females Years Males

APC (95% CI) AAPC (95% CI) APC (95% CI) AAPC (95% CI)

20–24 2008–2017 0 0 2008–2017 −4.3 (−12.7, +4.9) −4.3 (−12.7, +4.9)

25–29 2008–2017 −5.3* (−8.9, −1.5) −5.3* (−8.9, −1.5) 2008–2017 +0.3 (−3.9, +4.7) +0.3 (−3.9, +4.7)

30–34 2008–2017 −3.3 (−7.3, +0.8) −3.3 (−7.3, +0.8) 2008–2017 −0.5 (−3.8, +2.9) −0.5 (−3.8, +2.9)

35–39 2008–2017 −2.5* (−4.7, −0.3) −2.5* (−4.7, −0.3) 2008–2017 −1.5 (−4.3, +1.5) −1.5 (−4.3, +1.5)

40–44 2008–2017 −3.1* (−4.5, −1.6) −3.1* (−4.5, −1.6) 2008–2017 −5.6* (−7.0, −4.2) −5.6* (−7.0, −4.2)

45–49 2008–2017 −4.8* (−5.9, −3.6) −4.8* (−5.9, −3.6) 2008–2017 −5.5* (−7.5, −3.5)

2008–2010 −10.6* (−20.2, +0.2)

2010–2017 −4.0* (−5.4, −2.5)

50–54 2008–2017 −3.7* (−4.7, −2.7) −3.7* (−4.7, −2.7) 2008–2017 −4.2* (−5.1, −3.2) −4.2* (−5.1, −3.2)

55–59 2008–2017 −1.3* (−2.2, −0.3) 2008–2017 −3.0* (−3.3, −2.8) −3.0* (−3.3, −2.8)

2008–2013 +0.3 (−1.3, +1.8)

2013–2017 −3.1*(−5.3, −1.0)

60–64 2008–2017 +1.2* (+0.1, +2.4) 2008–2017 −1.3* (−2.1, −0.6)

2008–2014 +2.7* (+1.4, +4.0) 2008–2015 −0.3 (−0.8, +0.3)

2014–2017 −1.7 (−5.3, +2.0) 2015–2017 −4.8* (−8.7, −0.8)

Malignant cancers of the lip, oropharynx and pharynx

20–24 2008–2017 0 0 2008–2017 0 0

25–29 2008–2017 0 0 2008–2017 0 0

30–34 2008–2017 −3.7 (−15.3, +9.6) −3.7 (−15.3, +9.6) 2008–2017 −3.9 (−17.9, 12.4) −3.9 (−17.9, 12.4)

35–39 2008–2017 +1.2 (−7.6, +10.9) +1.2 (−7.6, +10.9) 2008–2017 −4.8 (−10.6, +1.2) −4.8 (−10.6, +1.2)

40–44 2008–2017 +5.8 (−5.0, +17.8) +5.8 (−5.0, +17.8) 2008–2017 −0.9 (−5.2, +3.5) −0.9 (−5.2, +3.5)

45–49 2008–2017 −1.6 (−4.4, +1.2) −1.6 (−4.4, +1.2) 2008–2017 −0.5 (−3.5, +2.6) −0.5 (−3.5, +2.6)

50–54 2008–2017 +3.0 (−0.5, +6.6) +3.0 (−0.5, +6.6) 2008–2017 −1.4 (−3.1, +0.3) −1.4 (−3.1, +0.3)

55–59 2008–2017 +2.5 (−0.9, +6.0) +2.5 (−0.9, +6.0) 2008–2017 +0.5 (−0.7, +1.7) +0.5 (−0.7, +1.7)

60–64 2008–2017 +4.9 (+2.5, +7.3) +4.9 (+2.5, +7.3) 2008–2017 +3.2* (+1.7, +4.8) +3.2* (+1.7, +4.8)

Malignant cancers of the oesophagus

20–24 2008–2017 0 0 2008–2017 0 0

25–29 2008–2017 0 0 2008–2017 0 0

30–34 2008–2017 0 0 2008–2017 0 0

35–39 2008–2017 0 0 2008–2017 −3 (−14.8, +10.4) −3 (−14.8, +10.4)

40–44 2008–2017 +5 (−11.4, +24.4) +5 (−11.4, +24.4) 2008–2017 −1 (−6.9, +5.3) −1 (−6.9, +5.3)

(Continued)
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Table 4 (Continued). 

All Tobacco Related Cancer Types in Total

Age Group Years Females Years Males

APC (95% CI) AAPC (95% CI) APC (95% CI) AAPC (95% CI)

45–49 2008–2017 +5.4 (−2.5, +14) +5.4 (−2.5, +14) 2008–2017 −3.2* (−6.1, 0.1) −3.2* (−6.1, 0.1)

50–54 2008–2017 −5.1 (−13, +3.6) −5.1 (−13, +3.6) 2008–2017 −1.7 (−4.2, +0.8) −1.7 (−4.2, +0.8)

55–59 2008–2017 +2.8 (−1.6, +7.4) +2.8 (−1.6, +7.4) 2008–2017 −2* (−3.4, −0.6) −2* (−3.4, −0.6)

60–64 2008–2017 +0.1 (−6.2, +6.8) +0.1 (−6.2, +6.8) 2008–2017 +0.2 (−1.7, +2.1) +0.2 (−1.7, +2.1)

Malignant cancers of the liver

20–24 2008–2017 0 0 2008–2017 0 0

25–29 2008–2017 +1.6 (−13.1; +18.8) +1.6 (−13.1; +18.8) 2008–2017 0 0

30–34 2008–2017 −8.4 (−18.7; +3.3) −8.4 (−18.7; +3.3) 2008–2017 −7.3 (−23.0; +11.7) −7.3 (−23.0; +11.7)

35–39 2008–2017 +1.4 (−12.9; +17.9) +1.4 (−12.9; +17.9) 2008–2017 +3.1 (−10.1; +18.2) +3.1 (−10.1; +18.2)

40–44 2008–2017 +5.0 (−10.5; +23.3) +5.0 (−10.5; +23.3) 2008–2017 +2.4 (−6.1; +11.6) +2.4 (−6.1; +11.6)

45–49 2008–2017 −3.0 (−14.9; +10.7) 2008–2017 −4.4 (−13.1; +5.2) −4.4 (−13.1; +5.2)

2008–2015 −12.5* (−20.3; −3.9)

2015–2017 +39.3 (−31.0; +181.3)

50–54 2008–2017 +1.2 (−9.6; +13.4) 2008–2017 +1.6 (−5.0; +8.6) +1.6 (−5.0; +8.6)

2008–2015 −5.5 (−12.9; +2.5)

2015–2017 +28.7 (−29.7; +135.9)

55–59 2008–2017 −4.0* (−6.3; −1.5) −4.0* (−6.3; −1.5) 2008–2017 +2.1 (−1.5; +5.7) +2.1 (−1.5; +5.7)

60–64 2008–2017 −0.7 (−4.2; +3.0) −0.7 (−4.2; +3.0) 2008–2017 +0.9 (−0.9; +2.7) +0.9 (−0.9; +2.7)

Malignant cancer of the pancreas

20–24 2008–2017 0 0 2008–2017 0 0

25–29 2008–2017 0 0 2008–2017 0 0

30–34 2008–2017 +7.1 (−4.4, +20.0) +7.1 (−4.4, +20.0) 2008–2017 0.0 (−14.9, +17.5) 0.0 (−14.9, +17.5)

35–39 2008–2017 +1.5 (−10.6, +15.2) +1.5 (−10.6, +15.2) 2008–2017 −2.9 (−11.1, +6.0) −2.9 (−11.1, +6.0)

40–44 2008–2017 −1.7 (−10.8, +8.4) −1.7 (−10.8, +8.4) 2008–2017 −7.1* (−10.9, −3.1) −7.1* (−10.9, −3.1)

45–49 2008–2017 −4.4* (−7.4, −1.3) −4.4* (−7.4, −1.3) 2008–2017 −1.4 (−3.5, +0.8) −1.4 (−3.5, +0.8)

50–54 2008–2017 −1.3 (−3.1, +0.5) −1.3 (−3.1, +0.5) 2008–2017 −3.5* (−5.8, −1.0) −3.5* (−5.8, −1.0)

55–59 2008–2017 −1.6 (−4.2, +1.1) −1.6 (−4.2, +1.1) 2008–2017 −2.4* (−3.5, −1.3) −2.4* (−3.5, −1.3)

60–64 2008–2017 +0.7 (−0.1, +1.6) +0.7 (−0.1, +1.6) 2008–2017 0.0 (−1.0, +1.0) 0.0 (−1.0, +1.0)

Malignant cancers of the larynx

20–24 2008–2017 0 0 2008–2017 0 0

25–29 2008–2017 0 0 2008–2017 0 0

(Continued)
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In order to reduce mortality caused by tobacco- 
related diseases, including tobacco-related malignancies, 
in 2008, Poland ratified the World Health Organization’s 
MPOWER tobacco control strategy. It introduced sev-
eral anti-tobacco measures, including a ban on smoking 
in public places, active tobacco counselling, warning 
about the harmful effects of tobacco, a ban on tobacco 
advertising, and increased tobacco taxes.23 Successive 
implementation of the solutions proposed by WHO 
resulted in a decrease in the prevalence of nicotinism 
in Poland between 2009 and 2017 among men from 
32% to 29%, and in the case of women from 24% to 
20%, according to the Chief Sanitary Inspectorate. 
Moreover, there was a decrease in passive exposure to 
tobacco smoke.24 However, it should be noted that 
despite the decline of smoking in Poland, it remains at 
a relatively high level, still ranking Poland among the 

countries with one of the highest smoking rates in 
Europe.25

Nonetheless, between 2008 and 2017, mortality caused 
by tobacco-related cancers declined faster in Poland 
among those aged under 65 than the mortality due to 
cancer in most European countries. That was more than 
two decades since smoking prevalence began to decline. 
Premature mortality due to tobacco-related cancers in 
males declined by 2.6% per year in Poland, while mortal-
ity in Europe among the 35–64 year-olds declined by an 
average of 1.7% per year between 1993 and 2009. In the 
female population, the decline in premature mortality in 
Poland (AAPC 1%) was at the same level as the European 
average between 1993 and 2009.11

A detailed analysis of individual diseases showed that 
a reduction in premature mortality was recorded for almost 
all malignant neoplasms. The exceptions were malignant 

Table 4 (Continued). 

All Tobacco Related Cancer Types in Total

Age Group Years Females Years Males

APC (95% CI) AAPC (95% CI) APC (95% CI) AAPC (95% CI)

30–34 2008–2017 0 0 2008–2017 0 0

35–39 2008–2017 0 0 2008–2017 −1.7 (−18.1, +17.9) −1.7 (−18.1, +17.9)

40–44 2008–2017 0 0 2008–2017 −3.1 (−13.7, +8.8) −3.1 (−13.7, +8.8)

45–49 2008–2017 −6.7 (−16.7, +4.4) −6.7 (−16.7, +4.4) 2008–2017 −4.5* (−6.8, −2.1) −4.5* (−6.8, −2.1)

50–54 2008–2017 −5.7 (−12.8, +1.9) −5.7 (−12.8, +1.9) 2008–2017 −6.9* (−9.1, −4.5) −6.9* (−9.1, −4.5)

55–59 2008–2017 −4.9* (−9.1, −0.5) −4.9* (−9.1, −0.5) 2008–2017 −4.4* (−5.6, −3.2) −4.4* (−5.6, −3.2)

60–64 2008–2017 +2.0 (−2.5, +6.9) +2.0 (−2.5, +6.9) 2008–2017 −0.3 (−1.3, +0.8) −0.3 (−1.3, +0.8)

Acute myeloid leukaemia

20–24 2008–2017 −6.7 (−21.5; +10.7) −6.7 (−21.5; +10.7) 2008–2017 −9.5 (−24.6; +8.6) −9.5 (−24.6; +8.6)

25–29 2008–2017 −13.2* (−24.0; −0.9) −13.2* (−24.0; −0.9) 2008–2017 +0.9 (−14.9; +19.6) +0.9 (−14.9; +19.6)

30–34 2008–2017 −12.9* (−24.1; −0.2) −12.9* (−24.1; −0.2) 2008–2017 −2.2 (−12.0; +8.8) −2.2 (−12.0; +8.8)

35–39 2008–2017 −3.2 (−12.0; +6.6) −3.2 (−12.0; +6.6) 2008–2017 −7.1 (−15.3; +1.8) −7.1 (−15.3; +1.8)

40–44 2008–2017 +4.0 (−6.5; +15.5) +4.0 (−6.5; +15.5) 2008–2017 −5.3 (−11.3; +1.2) −5.3 (−11.3; +1.2)

45–49 2008–2017 −1.8 (−6.7; +3.4) −1.8 (−6.7; +3.4) 2008–2017 −4.6 (−13.9; +5.6) −4.6 (−13.9; +5.6)

50–54 2008–2017 −2.4 (−7.6; +3.1) −2.4 (−7.6; +3.1) 2008–2017 −2.9 (−8.0; +2.5) −2.9 (−8.0; +2.5)

55–59 2008–2017 +0.6 (−3.8; +5.2) +0.6 (−3.8; +5.2) 2008–2017 −1.3 (−4.3; +1.8) −1.3 (−4.3; +1.8)

60–64 2008–2017 +1.2 (−3.1; +5.8) +1.2 (−3.1; +5.8) 2008–2017 −1.2 (−4.3; +1.9) −1.2 (−4.3; +1.9)

Notes: The relevant rows of Table 3 contain detailed information on annual percentage change (APC) and average annual percentage change (AAPC) in mortality of women 
and man in the analysed period, according to the analysed five year age ranges. The significant values were marked with * at p< 0.05.
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cancers of the liver among men, malignant cancers of the 
oesophagus among women and malignant cancers of the 
lip, oral cavity and throat in both sexes.

Premature mortality due to malignant neoplasms of the 
lip, mouth and oropharynx was increasing in both sexes, 
despite a decrease in the prevalence of smoking and the 
stable levels of alcohol consumption which are the factors 
attributed to be responsible for 75% of all cases of these 
cancers at the end of the 20th century.26,27 An increase in 
mortality from malignant tumours of the lip, mouth and 
throat also occurred in other central and western European 
countries and parts of southern Europe.28 This trend is 
now being linked to risk factors other than alcohol and 
tobacco. It is estimated that 38% of oral and pharyngeal 
malignancies in Central Europe are due to HPV 
infection.29

In the case of mortality due to oesophageal cancers in 
the male population, an upward trend was observed in 
Poland until the end of the 20th century, which was 
reversed during the analysed period. A similar decline in 
male mortality in the pre-65 population was observed ear-
lier in Western European countries, eg in France since the 
1980s.30 Premature mortality of females due to oesopha-
geal cancer in Poland, as in other European countries, 
remains stable and at a low level.30

In Poland, over the period in question, a clear decrease 
in premature mortality due to malignant liver tumours was 
observed in the female population. In contrast, premature 
mortality in males remained stable The analysis of pre-
mature mortality for 34 European countries in total shows 
a plateau between 1995 and 2010 in both sexes.11 

However, the situation was different in different parts of 
Europe. Despite a lack of data on premature mortality in 
individual countries, mortality results showed an increase 
in Western and Northern European countries, where mor-
tality from liver cancer remained low. Simultaneously, it 
declined in Central and Eastern European countries, 
where mortality from liver cancer was higher. The 
increase in mortality in Western and Northern Europe 
was attributed to the increase in HCV infections and the 
prevalence of obesity and diabetes.31,32 The reduction in 
mortality in Eastern European countries, on the other 
hand, was explained by a lower number of HBV 
infections.33

It is estimated that 30% of pancreatic malignancies 
could be avoided by giving up smoking.34 In Poland, as 
in other European countries, mortality due to pancreatic 
cancer is significantly higher than the world average. 

During the analysed decade, premature mortality in 
Poland decreased in both male and female populations. 
The observed trend was consistent with mortality trends 
from 2005–2015 in countries where the decline in smoking 
prevalence occurred much earlier, eg, the United 
Kingdom. However, in some European countries, eg 
Greece, despite the observed decrease in tobacco con-
sumption, mortality from pancreatic cancer is increasing. 
This phenomenon is attributed to other factors like obesity, 
diabetes and lack of physical activity.35

Mortality from laryngeal cancer in Western European 
countries, after years of increase, reached a plateau in the 
late 1980s and early 1990s and then began to decline. In 
Eastern and Central European countries, such as Poland, 
the mortality level declined only at the beginning of the 
21st century. In the analysed period of 2008–2017, the 
decline in premature mortality due to laryngeal malignan-
cies had similar dynamics to the decline in mortality in the 
group between 35 and 64 years of age in other European 
countries over the period 2006–2012.36

The present analysis shows a reduction in premature 
mortality due to acute myeloid leukaemia, which is con-
sistent with earlier reports on the decrease in mortality 
rates due to that cause in both sexes in Poland between 
1990 and 2010. At that time, it was pointed out that this 
decrease in mortality was mainly due to lower mortality in 
children and young adults.37 In other European countries, 
similar declining mortality trends were observed since the 
1980s.11

The analysis of time trends for the malignancies under 
consideration in particular age groups showed a greater 
decrease in premature mortality before the age of 55. 
With age, in male and female patients, the dynamics of 
mortality decrease declined, especially as regards laryn-
geal and pancreatic cancer. The observed phenomenon 
may be partly explained by gradual changes in lifestyle, 
which have been observed since the beginning of the 
political transformation in Poland. Enriching the diet 
with vegetable products, changing drinking patterns, tak-
ing actions limiting the exposure to carcinogens at work 
and, above all, decreasing tobacco consumption by men 
and women, have all been described in Poland since the 
1990s, and the scale of these changes has been 
increasing.24,38–41 It therefore seems clear that younger 
people are the main beneficiaries of the changes 
described.

In addition, it should be noted that the results of the 
present analysis conducted for neoplastic diseases are 
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consistent with the results of previous studies of premature 
mortality in Poland conducted for COPD.6

Strengths and Limitations of the 
Study
Nationwide coverage of the data and the size of the study 
population were among the advantages of the data analy-
sis. A limitation, on the other hand, is the use of secondary 
sources of information, ie data on deaths from death certi-
ficates. These data may be affected by error. For example, 
according to the Central Statistical Office and the National 
Institute of Public Health and Hygiene, almost half of all 
cardiovascular deaths in Poland (46.7%) were related to 
the use of the so-called “garbage codes” defined by the 
WHO.42,43 Nevertheless, it should be emphasised that in 
the case of data on cancer deaths in Poland, the data have 
been assessed by the WHO as high quality records.44

Additionally, it is noteworthy that this work is designed 
as a descriptive epidemiological study. It aims to describe 
the trends in premature mortality due to malignancies in 
Poland. The methodology used does not make it possible 
to show a cause-and-effect correlation between any risk 
factors and reduced premature mortality. However, the 
results of the above analysis indicate that subsequent pre-
ventive health care decisions in Poland have ensured the 
continuation of the downward trend in premature mortality 
due to cancers observed since the early 1990s. Cigarette 
smoking is one of the important risk factors for analysed 
cancers whose changes have been observed in Poland over 
the past 25 years.22

Scope for Future Study
Along with the reduction in exposure to tobacco smoke, 
more attention is being paid to other risk factors that play 
an increasing role in the development of the so-called 
tobacco-related diseases. A reduction in mortality due to 
malignant neoplasms of the lip, oral cavity and pharynx 
seems possible with the continuation of smoke-free poli-
cies and the implementation of other preventive actions, 
such as universal vaccination against oncogenic HPV 
types. A decrease in mortality due to oesophageal cancer 
may be brought about by a reduction in obesity in the 
population, while mortality due to malignant liver cancer 
may be brought about primarily by prophylaxis of HBV 
infection in the form of vaccination of those not yet 
vaccinated and by early effective treatment of hepatitis C.

Conclusions
1. The study showed a decreasing trend of premature 

mortality due to all tobacco-related malignancies in 
Poland between 2008 and 2017 for both sexes and 
for the younger age groups who were already 
affected by political changes that had the potential 
to change people’s lifestyles.

2. In the case of selected cancers, no reduction in 
premature mortality was found only for malignant 
liver cancer in males, malignant oesophageal cancer 
in females and malignant cancers of the lip, mouth 
and throat in both sexes.

3. The advantageous phenomenon of decreasing pre-
mature mortality caused by tobacco-dependent 
malignancies may be associated, among other 
things, with the ongoing primary prevention of 
these diseases in the form of a widespread ban on 
smoking in public places, intensive information 
campaigns on the harmful effects of smoking and 
the increased taxation of tobacco products.

4. The range of preventive measures should target all 
cancer risk factors (including obesity, poor diet, 
viral infections and environmental pollution).
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