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SUMMARY
In Europe, a steady mortality decline has been observed from the 1950s, however, Central and Eastern Europe underwent a period of stagnation 

or even worsening from the 1960s to 1980s. Since that time an evident mortality decline could be observed in that part of Europe too. Within the 
post-communist countries, mortality development has been most favourable in Slovenia, the Czech Republic and Slovakia. The aim of this study 
is to describe the latest development of cancer mortality in two selected countries – the Czech Republic and Slovakia. These two countries have 
much in common, including many similar long term trends in demographic or social indicators’ development. The study evaluates whether cancer 
mortality development differs in the two countries or rather follows a similar trend. From the presented results it is clear that the development 
apparently differs namely according to sex. The results according to selected particular causes of death (from the group of malignant neoplasms) 
are presented as well. It could be assumed that many aspects could be improved by prevention programmes or screening.
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INTRODUCTION

Mortality development in many Central or Eastern European 
countries during the second half of the 20th century may be di-
vided into 3 specific periods. The first one is the period of rapid 
improvement in the 1950s followed by the second period of 
stagnation or even worsening from the 1960s to 1980s, and the 
last one is a period of improvement from the 1990s in Central 
Europe and a period of several mortality crises in the Eastern 
post-communist countries. For this study only two countries were 
selected for a deeper analysis – the Czech Republic and Slovakia. 
Both countries have much in common, including a shared his-
tory as two parts of one country until 1993. Also their general 
mortality development in the 20th century was similar. When 
life expectancy at birth (below referred to as “life expectancy” 
without any specification of age) is used as a description of the 
mortality level in both countries, it can be seen that its value 
increased by almost 10 years during the 1950s. Although the life 
expectancy of both males and females was higher in the Czech 
Republic at the beginning of the 1950s, at the end of that decade 
values in both countries were almost the same (around 73 years 
for females and 68 for males). The following period was also 
typical in both countries with only a slight increase for females 
and a stagnation (or worsening in the 1960s) for males. From 
1990, mortality development in both countries started to differ. 
In the Czech Republic, the life expectancy of females started to 
increase more rapidly and in Slovakia a mild rate of increase was 
observed. In case of males, however, life expectancy had already 

started to increase in the Czech Republic during the 1980s while 
in Slovakia its value only started to grow after 1990 (Fig. 1).

Favourable mortality development in most developed countries 
could also be connected with changes in the structure of deaths 
according to different causes (1, 2). In accordance with the theory 
of cardiovascular revolution (3), the proportion of cardiovascular 
diseases among all deaths has decreased in the most developed 
countries, the proportion of this group of causes compared to total 
deaths decreased from about 50% (in the 1950s) to nearly 30% at 
the end of the first decade of the 21st century (4). The situation 
is not yet the same in the two analysed countries. In 2013 in both 
countries, around 43% of males died because of cardiovascular 

Fig. 1. Life expectancy at birth, males, females, Czech Repub-
lic, Slovakia, 1950–2013.
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diseases and around 28% because of malignant neoplasms. For 
females the proportion of cardiovascular diseases remains even 
higher in comparison to males (almost 52% in the Czech Repub-
lic and more than 57% in Slovakia). However, the proportion of 
malignant neoplasms is nearly identical (slightly above 22% in 
both countries). The increase in this proportion has been more 
rapid in Slovakia.

In both countries mortality from cardiovascular diseases has 
decreased rapidly during the studied period. Also, both countries 
show the most rapid decrease in cancer mortality when compared to 
other post-communist countries (5). However, because of differing 
development in the number of deaths from malignant neoplasms as 
a proportion of all deaths in both studied countries (Table 1), there 
is a need for a more in-depth study of cancer mortality. 

The aim of this study is to describe the latest development 
of cancer mortality in the Czech Republic and Slovakia and to 
find out whether cancer mortality development differs in the two 
countries or rather follows a similar trend. Any differences will 
be studied in more detail using data on particular causes of death 
or an analytical method of decomposition showing the overall 
trends in mortality according to selected causes of deaths from 
the class of malignant neoplasms.

MATERIALS AND METHODS

Just for a basic comparison of life expectancy at birth, data 
from the Human Mortality Database, University of California, 
Berkeley, USA, and Max Planck Institute for Demographic Re-
search, Germany, was used. For detailed analysis, data on deaths 
according to age groups and groups of causes of death were used as 
well as population size within the same age structure in the middle 
of the year (exposure). Cause specific analysis was applied only 
to the years 1994 and later because since then the 10th revision 
of International Classification of Diseases (ICD) has been used in 
both studied countries, so no data transformations had to be used.

Numbers of deaths according to causes of death, were taken 
from the Czech Statistical Office (numbers of deaths according to 
a detailed list of causes of death; numbers were aggregated into the 

Czech Republic

Males Females
1991 1994 2004 2013 1991 1994 2004 2013

Malignant neoplasms 24.8 26.6 29.9 27.3 20.4 21.2 24.4 22.3
Cardiovascular diseases 51.7 50.9 46.0 43.0 60.3 60.1 56.8 51.8
Other 23.6 22.6 24.1 29.7 19.3 18.7 18.7 25.9

Slovakia

Males Females
1991 1994 2004 2013 1991 1994 2004 2013

Malignant neoplasms 21.1 22.8 24.8 28.4 16.7 18.3 19.6 22.0
Cardiovascular diseases 48.2 49.2 47.9 43.6 58.5 60.3 61.3 57.4
Other 30.7 27.9 27.4 28.0 24.8 21.4 19.0 20.6

Table 1. Proportion (%) of selected groups of causes of death among all deaths, males, females, 1991, 1994, 2004, 2013

Source: Czech Statistical Office (http://www.czso.cz/csu/2014edicniplan.nsf/p/130067-14), Slovak POPIN (http://www.infostat.sk/slovakpopin/)

same structure of causes as the data for Slovakia) and the Statisti-
cal Office of the Slovak Republic (numbers of deaths according 
to causes of death). For the Czech Republic data were available 
in the same structure from 1994 to 2013, for Slovakia data were 
available in the same structure only from 1996 to 2013. So as it 
was possible to compare the whole period from the years 1994 
to 2013, numbers of deaths according to age groups and causes 
and exposure for years 1994 and 1995 in Slovakia were extracted 
from the WHO Mortality Database using the VBA program for 
data extraction from the WHO Mortality Database (6).

For simple description of cancer mortality standardised 
mortality rates were used. In the calculation the age-specific 
mortality rates were weighted by the new European standard (7). 
The more detailed analysis was performed using the method of 
decomposition. This method produces the age and cause-specific 
contributions to the difference in life expectancy between the two 
analysed populations. In this way the differences in life expectancy 
between 1994 and 2013 for both countries were decomposed. 
This method of decomposition was proposed by Pollard (8) and 
is calculated as follows:

where            is the age specific mortality rate in age group 
< x; x + n) (n is the width of the age interval) in population A from 
a cause (or group of causes) of death i .wx are the age-specific 
weights:

where        is the number of survivors to age group < x; x + n) 
in population A from the life table and          is the life expectancy 
at age x in the same life table. In both life tables the l0 is the same 
value of the root of the table. For the first age group the weight 
is calculated differently – with higher weight of age x (0.92) and 
lower weight of age x + 1 (0.08). This reflects the higher concentra-
tion of deaths during the first year of life just after birth.
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Cause of death

Slovakia Czech Republic

Males Females Males Females

1994 2013 1994 2013 1994 2013 1994 2013
C00-C14 0.2970 0.2834 0.0309 0.0352 0.1406 0.1179 0.0256 0.0279
C15 0.1205 0.1218 0.0177 0.0134 0.0984 0.0949 0.0143 0.0170
C16 0.3990 0.2821 0.1982 0.1074 0.4387 0.1727 0.1990 0.0795
C18 0.2953 0.4512 0.1623 0.2085 0.4908 0.3286 0.2694 0.1722
C19-C21 0.3941 0.3985 0.1689 0.1407 0.4168 0.2351 0.1849 0.1024
C22 0.1379 0.1503 0.0876 0.0556 0.1730 0.1345 0.0872 0.0569
C25 0.1930 0.2039 0.1094 0.1376 0.2499 0.2518 0.1707 0.1802
C32-C34 1.4172 1.0548 0.1673 0.2185 1.4977 0.9531 0.2467 0.3091
C43 0.0421 0.0790 0.0374 0.0417 0.0632 0.0589 0.0363 0.0250
C50 0.0111 0.0065 0.3547 0.3972 0.0081 0.0051 0.4577 0.3139
C53 – – 0.0950 0.0901 – – 0.0936 0.0683
C54-C55 – – 0.1386 0.0963 – – 0.1197 0.0826
C56 – – 0.1051 0.1069 – – 0.1578 0.1316
C61 0.3883 0.5066 – – 0.5345 0.4526 – –
C64 0.1149 0.1573 0.0550 0.0573 0.2460 0.1658 0.1167 0.0723
C67 0.1874 0.1992 0.0203 0.0385 0.1912 0.1636 0.0452 0.0435
C81-C96 0.2220 0.3022 0.1504 0.1660 0.3020 0.2669 0.1887 0.1589

Table 2. Age-standardised mortality rates from selected causes, males, females, Czech Republic, Slovakia, 1994, 2013 (per 
1,000)

Source: Czech Statistical Office, 2015; Statistical Office of the Slovak Republic, 2015; WHO, 2015; author’s calculation
C00-C14 – MN of lip; C15 – MN of oesophagus; C16 – MN of stomach; C18 – MN of colon; C19-C21 – MN of rectosigmoid junction, rectum, anus and anal canal; C22 – MN 
of liver and intrahepatic bile ducts; C25 – MN of pancreas; C32-C34 – MN of larynx, trachea, bronchus and lung; C43 – malignant melanoma of skin; C50 – MN of breast; 
C53 – MN of cervix uteri; C54-C55 – MN of corpus uteri, uterus and other unspecified parts of uterus; C56 – MN of ovary; C61 – MN of prostate; C64 – MN of kidney, except 
renal pelvis; C67 – MN of bladder; C81-C96 – malignant neoplasms, stated or presumed to be primary, of lymphoid, haematopoietic and related tissue

For the detailed analysis of cancer mortality, 17 causes of 
deaths (groups of causes) were selected; all of them representing 
causes from the group of malignant neoplasms (Table 2 and 3).

RESULTS

In accordance with expectations, the overall mortality de-
velopment is positive in both analysed countries. Using the 
age-standardised mortality rate for a basic comparison, one can 
follow the decreasing trend for both sexes in both countries over 
the whole studied period. For males, the differences between the 
two countries has been visible from the middle of the 1990s, for 
females only from the middle of the 2000s. Only in the latest 
years, the decline in mortality in Slovakia has been more rapid 
(Fig. 2). The trend would be similar, or even more visible, if 
the age-standardised mortality rates were calculated only for 
circulatory diseases (not shown here). However, the picture is 
completely different when following mortality only from the 
causes in Chapter II of ICD-10 (Neoplasms). At the beginning 
of the studied period, the situation was more favourable for 
both sexes in Slovakia than in the Czech Republic. However, 
for males the age-standardised cancer mortality rates are nearly 
the same from 1998, but the decreasing trend is more rapid for 
Czech males, particularly from the beginning of the 21st cen-
tury. During the last years of the studied period, mortality from 
neoplasms almost levels off in Slovakia. For females, there are 

not so many fluctuations around the trend. Mortality from neo-
plasms was lower for Slovak females until the year 2013, where 
the values of the age-standardised mortality rates for females in 
both countries were nearly the same. Again the decreasing trend 
is more rapid in the Czech Republic than in Slovakia, where 
mortality from neoplasms remains almost unchanged during the 
studied period (Fig. 3).

Considering the cause-specific mortality rates for Slovak 
males in 1994 the most common causes of death within malignant 
neoplasms (MN) were malignant neoplasm of larynx, trachea, 
bronchus and lung (C32-C34), followed by malignant neoplasm of 
stomach (C16) and malignant neoplasm of rectosigmoid junction, 
rectum, anus, and anal canal (C19-C21). Mortality from the first 
two causes decreased up until the year 2013 by about a quarter. 
Mortality from the third cause even increased slightly. As a result 
the most common cause of death within malignant neoplasms 
for Slovak males in 2013 was still MN of lung. However, the 
second most frequent malignant neoplasm in 2013 was malignant 
neoplasm of prostate (C61), where the age-standardised mortality 
rate increased from 1994 by about 30%. The third most frequent 
cause of death within malignant neoplasms in 2013 was malignant 
neoplasm of colon (C18), where the mortality rate increased by 
more than 50% from 1994. For males in the Czech Republic in 
1994, the most frequent causes of death within malignant neo-
plasms were the same as in Slovakia in 2013, i.e. MN of lung, 
prostate and colon. However, mortality from all these causes of 
death decreased by 15% (MN of prostate) to 33% (MN of colon) 
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and 36% (MN of lung) until 2013. Despite this decrease, the same 
three causes (or groups of causes) remained the most frequent in 
2013 in Czech males (Table 2).

For females the development was completely different. In 
1994, for Slovak females the most common cause of death within 
malignant neoplasms was malignant neoplasm of breast (C50), 
followed by MN of stomach (C16) and MN of rectum (C19-C21). 

Whereas mortality from MN of stomach decreased by 2013 by 
nearly 46% and from MN of rectum by more than 16%, mortality 
from MN of breast increased by about 12%. These trends resulted 
in the fact, that MN of breast still remained the most frequent cause 
of death within malignant neoplasms for Slovak females in 2013. 
However, in 2013 this cause was followed by MN of lung, where 
the mortality rate increased from 1994 by more than 30%, and by 

Fig. 2. Age-standardised mortality rate, males, females, Czech 
Republic, Slovakia, 1994–2013 (per 1,000).
Source: Czech Statistical Office, 2015; Statistical Office of the Slovak Republic, 2015; 
WHO, 2015; author’s calculation
SVK – Slovakia, CZE – Czech Republic, age-specific mortality rates are weighted 
using the European standard (7)

Fig. 3. Age-standardised mortality rate from Neoplasms (ICD-
10, dg. C00–D48), males, females, Czech Republic, Slovakia, 
1994–2013 (per 1,000). 
Source: Czech Statistical Office, 2015; Statistical Office of the Slovak Republic, 2015; 
WHO, 2015; author’s calculation
SVK – Slovakia, CZE – Czech Republic, age-specific mortality rates are weighted 
using the European standard (7)

Cause of death
Slovakia Czech Republic

Males Females Males Females
C00-C14 0.95 1.14 0.84 1.09
C15 1.01 0.75 0.96 1.18
C16 0.71 0.54 0.39 0.40
C18 1.53 1.29 0.67 0.64
C19-C21 1.01 0.83 0.56 0.55
C22 1.09 0.64 0.78 0.65
C25 1.06 1.26 1.01 1.06
C32-C34 0.74 1.31 0.64 1.25
C43 1.88 1.11 0.93 0.69
C50 0.59 1.12 0.62 0.69
C53 – 0.95 – 0.73
C54-C55 – 0.70 – 0.69
C56 – 1.02 – 0.83
C61 1.30 – 0.85 –
C64 1.37 1.04 0.67 0.62
C67 1.06 1.90 0.86 0.96
C81-C96 1.36 1.10 0.88 0.84

Table 3. Ratios of age-standardised mortality rates from selected causes between the years 1994 and 2013, males, females, 
Czech Republic, Slovakia

Source: Czech Statistical Office, 2015; Statistical Office of the Slovak Republic, 2015; WHO, 2015; author’s calculation
C00-C14 – MN of lip; C15 – MN of oesophagus; C16 – MN of stomach; C18 – MN of colon; C19-C21 – MN of rectosigmoid junction, rectum, anus and anal canal; C22 – MN 
of liver and intrahepatic bile ducts; C25 – MN of pancreas; C32-C34 – MN of larynx, trachea, bronchus and lung; C43 – malignant melanoma of skin; C50 – MN of breast; 
C53 – MN of cervix uteri; C54-C55 – MN of corpus uteri, uterus and other unspecified parts of uterus; C56 – MN of ovary; C61 – MN of prostate; C64 – MN of kidney, except 
renal pelvis; C67 – MN of bladder; C81-C96 – malignant neoplasms, stated or presumed to be primary, of lymphoid, haematopoietic and related tissue
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MN of colon where mortality rates in 2013 were more than 28% 
higher in comparison to 1994. Also in the Czech Republic MN 
of breast was the most common cause of death from malignant 
neoplasms for females in 1994. However, mortality from this 
cause decreased up until 2013 by more than 31%. In 1994, this 
cause was followed by MN of colon, for which the mortality 
rate decreased until 2013 by 36%. The third most frequent cause 
of death within the studied group of causes was MN of lung in 
Czech females in 1994. By 2013, mortality from this cause had 
increased, making it the second most frequent cause of death for 
Czech females within malignant neoplasms. The most frequent 
cause remained MN of breast, however, the mortality rates for 
these two causes of death were nearly the same. The third most 
common cause within the studied group of causes in 2013 was 

malignant neoplasm of pancreas (C25). The mortality rate from 
this cause remained nearly the same in 2013 as in 1994 (Table 2).

As described above, the most common cancers in the Czech 
and Slovak Republics in 1994 and 2013 partially differ – this is 
caused not only by sex specificity in causes of death (e.g. MN of 
breast) but also by different trends in mortality developments over 
time (between 1994 and 2013). The mortality development from 
malignant neoplasms (measured by the change in age-standardised 
mortality rates) was the most favourable in case of Czech males 
(among both sexes in both compared countries). The only cause 
of death where the age-standardised mortality rate increased be-
tween 1994 and 2013 for Czech males was for MN of pancreas, 
the rate increased by less than 1%. The mortality development 
in Czech females was nearly as favourable – mortality rates for 

Fig. 4. Age-specific contributions of selected causes of death to the increase in life expectancy between 1994 and 2013, males, 
Slovakia (left), Czech Republic (right).
Source: Czech Statistical Office, 2015; Statistical Office of the Slovak Republic, 2015; WHO, 2015; author’s calculation
C00-C14 – MN of lip; C16 – MN of stomach; C18 – MN of colon; C19-C21 – MN of rectum ; C32-C34 – MN of lung; C61 – MN of prostate

Fig. 5. Age-specific contributions of selected causes of death to the increase in life expectancy between 1994 and 2013, fe-
males, Slovakia (left), Czech Republic (right).
Source: Czech Statistical Office, 2015; Statistical Office of the Slovak Republic, 2015; WHO, 2015; author’s calculation
C16 – MN of stomach; C18 – MN of colon; C19-C21 – MN rectum; C22 – MN of liver and intrahepatic bile ducts; C32-C34 – MN of lung; C50 – MN of breast; C53 – MN of 
cervix uteri; C54-C55 – MN of corpus uteri, uterus and other unspecified parts of uterus; C56 – MN of ovary
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almost all malignant neoplasms decreased between 1994 and 
2013. There was only a slight increase in case of MN of pancreas 
and MN of lip, oral cavity and pharynx (C00-C14) – by about 
5% and nearly 9%, respectively. However, there are two excep-
tions from this favourable development – malignant neoplasm 
of oesophagus (C15) and above all MN of lung. For these two 
causes of death the mortality rates increased by more than 18% 
and 25%, respectively (Table 3).

On the other hand, the mortality development for both Slo-
vak males and females is much less favourable. For males it is 
possible to find only four causes of death from the studied list, 
where the mortality rate decreased between 1994 and 2013 – the 
highest decrease could be observed for MN of lung and MN of 
stomach, where mortality rates decreased by more than 25% and 
nearly 30%, respectively. For all the other causes the mortality 
rates increased. The situation among Slovak females was similar – 
mortality rates decreased for only five causes of deaths, the most 
significant decrease can be seen in case of MN of stomach, by 
almost 46 %, malignant neoplasm of liver and intrahepatic bile 
ducts (C22), and malignant neoplasm of corpus uteri, uterus and 
other unspecified parts of uterus (C54-C55). For these causes 
mortality rates decreased by 36% and 30%, respectively (Table 3). 

As shown above, life expectancy at birth in both countries 
is increasing, however, the increase is evidently higher in the 
Czech Republic than in Slovakia. Clearly the question arises – 
what is the reason for different trend in developments of cancer 
mortality in the countries ultimately reflected by different trends 
in life expectancy noted between 1994 and 2013? This question 
can be easily answered using any decomposition method. In this 
study, the decomposition proposed by Pollard (8) was used. This 
method can quantitatively present the contributions of changes 
in mortality from selected causes (or groups of causes) accord-
ing to age (or age groups) to the difference in life expectancy 
between the two compared populations. The decomposition was 
calculated separately for males and females as well as for both 
countries. Positive values of calculated contributions represent 
positive effect on the life expectancy (i.e. a contribution to its 
increase), negative values represent rather a contribution to the 
decrease of life expectancy between compared years. The sum of 
all contributions for all causes of death and across all age groups 
is the total difference in life expectancy. The most important ad-
vantage of this method is that the contributions to the change of 
life expectancy reflect not only the total change in mortality from 
selected causes of deaths, but also their importance among other 
causes of death. Moreover, it is possible to see at what ages the 
positive or negative contributions are concentrated. So that the 
results remain clear and readable, contributions of only 6 causes 
or groups of causes are depicted in the graphs for males and 9 
causes for females. 

As can be seen from the graph, for Slovak males the most 
important contributor to the increase in life expectancy from the 
group of cancers is MN of lung. Life expectancy increased, above 
all, thanks to the positive development of mortality from this 
cause in the middle and higher age groups, above 40 to around 
70 years (Figure 4). As mentioned previously, mortality from this 
cause decreased during the studied period by about 25%. The 
contributions of MN of stomach are concentrated particularly at 
higher ages (50 to about 75 years). Moreover, there are positive 
contributions from MN of lip, but only in the lower ages (from 35 

to about 50 years). On the other hand, at higher ages mortality from 
this group of causes contributed rather negatively to the overall 
change in life expectancy. There are also negative contributions 
from MN of prostate (Fig. 4), these are concentrated predomi-
nantly at higher ages (about 70 years and over).

As mentioned above, there is only one cause of death from the 
analysed list of causes for males in the Czech Republic where the 
age-standardised mortality rate increased over the studied period. 
However, MN of lip mortality also slightly increased in some age 
groups and so contributed negatively to the change in life expect-
ancy (Fig. 4). But this negative contribution is concentrated only at 
ages from 55 to 70 years and those negative contributions are very 
small and accompanied by higher positive contributions at lower 
ages. Also in case of Czech males, the most important contributor 
to the increase in life expectancy between 1994 and 2013 was 
MN of lung. The contributions from this cause are concentrated 
predominantly in age groups from 45 to 75. In comparison to the 
situation in Slovakia, MN of prostate contributed to the increase 
of life expectancy for Czech males. The contributions from this 
cause are greatest at the highest ages but they are already visible 
from around 45 years of age.

For males, it could be summed up that cancer mortality devel-
opment was almost similar in the Czech Republic and Slovakia 
with only a few differences: the first one is the fact that cancer 
mortality decreased more in the Czech Republic, so the contribu-
tions to the increase in life expectancy are higher in comparison to 
Slovakia (in the Czech Republic the decrease in cancer mortality 
added 1.05 years to the increase in life expectancy while in Slo-
vakia the overall contribution of cancer mortality was only 0.56 
years). Secondly, in the Czech Republic mortality from almost 
all analysed causes of death decreased. In Slovakia, it is possi-
ble to find causes where mortality increased during the studied 
period (MN of prostate particularly at the highest ages and MN 
of colon in the middle age groups, from around 50 to 75 years). 
For both countries, the highest contribution to the increase in life 
expectancy is due to the decrease in mortality from MN of lung 
(contribution of 0.59 years in the Czech Republic and of 0.44 
years in Slovakia).

As might be expected, the situation is more complicated for 
females in both countries. In case of Slovak females the sum of all 
contributions to the change in life expectancy from all analysed 
causes is rather small (0.20 years), because the positive contribu-
tions are almost completely offset by the negative ones. Moreover, 
the contributions are often not systematic across age. In Figure 
5, there are negative contributions visible particularly from MN 
of lung, concentrated at ages 50 and over. An irregular develop-
ment is visible in case of specific female causes – MN of breast, 
cervix uteri or ovary. For these causes the mortality development 
is favourable (and contributions to life expectancy are positive) at 
some ages and unfavourable (negative) at other ages. Above all, 
in case of MN of breast a clear mortality improvement is visible 
at lower ages (from around 35 to 65 years), and a negative one at 
higher ages (above 65). This straight difference of development 
before and after the age of 65 could be analysed and discussed 
in more detail in future research, as the reasons may lie in many 
aspects including preventive programmes.

Although for females in the Czech Republic the contributions 
of analysed causes of death (0.58 years) are lower in comparison 
to males, in comparison to Slovak females their contributions 
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to the changes in life expectancy are rather positive. The most 
significant positive contributions are visible for MN of breast in 
all age groups (except for a very small decrease at 30–34 years). 
Also, contributions of other analysed causes of death are rather 
systematic across age groups. Most of the contributions are con-
centrated at around 55 to 75 years of age. However, at these ages 
the positive contributions are accompanied by negative values 
from MN of lung. As stated above, the overall age-specific mor-
tality rate from this group of causes increased for Czech females 
by more than 30% between 1994 and 2013. The Czech female 
population is negatively affected by mortality from this cause 
at ages above 60 years. At lower ages mortality from this cause 
slightly decreased (Fig. 5). This should be analysed more in detail 
with the aim of finding possible reasons for the development (e.g. 
smoking habits of females during the second half of the 20th 
century or environmental factors).

When we try to summarize the results for Czech and Slovak 
females, the cancer mortality development of females is not as 
favourable as for males. Above all, in case of Slovak females, the 
positive contributions to the change in life expectancy (caused by 
decrease in cancer mortality) are almost completely offset by the 
negative ones. In both countries females suffer from the obvious 
increase in mortality from MN of lung. In the Czech Republic, the 
overall age-standardised mortality rate from this cause increased 
by more than 25%, in Slovakia by more than 30%. However, 
whilst in the Czech Republic this cause negatively affected those 
above 60, in Slovakia this effect was seen after 50 years of age. 
At lower ages the mortality development from this cause is rather 
positive, particularly in Czech females. Female specific causes 
(MN of breast, cervix uteri or ovary) also differ in both analysed 
countries. Whereas in the Czech Republic mortality from these 
causes decreased during the studied period in all analysed age 
groups (with only small exceptions), in Slovakia the develop-
ment across age is rather irregular, or the positive development 
occurred only at lower ages (below 65 years) and is accompanied 
by negative development at higher ages. All these facts should be 
studied in future research.

DISCUSSION AND CONCLUSION

As described above, both studied countries have much in com-
mon, including a shared history and general mortality develop-
ment. The Czech Republic and Slovakia have been going through 
a period of general mortality improvement since 1990. However, 
evident differences can be found between the two countries with 
regard to mortality development. The main positive trend in 
mortality is influenced above all by improvements in cardiovas-
cular mortality since in both countries cardiovascular diseases 
still remain the main cause of death for both sexes. The positive 
development of cardiovascular mortality is supposedly driven, 
above all, by a reduction in major cardiovascular risk factors 
(primary prevention) and technological development in medicine 
and surgery (9, 10). However, with regard to the second main 
group of causes of death, neoplasms, different tendencies were 
revealed. For males, the trend is rather positive in both countries, 
though in the Czech Republic a more rapid mortality decrease 
is observable. Nearly the same holds for females, but in case of 
Slovakia there are such contradictory tendencies according to 

particular causes of death that the overall trend of cancer mortality 
could be perceived rather as unchanged. Females in the Czech 
Republic as well as in Slovakia suffer from increasing mortality 
rates in MN of lung. Moreover, in Slovakia especially at higher 
ages, the problem of increasing mortality from female-specific 
causes (such as MN of breast, cervix uteri or ovary) remains. 
Finding any clear reasons for this development would hardly be 
possible without more in-depth research of the important aspects 
described in other types of studies. One of the most important 
could be the efficiency of screening and preventive programmes 
in both countries (11).

According to the research (5), in the Czech Republic and 
Slovakia, there are populations with rapid mortality decline. This 
also holds for some causes of death from malignant neoplasms. 
However, cancer mortality still remains relatively high in those 
countries. On the other hand, the Czech Republic and Slovakia 
are not the only countries in Central Europe where mortality from 
malignant neoplasms remains high or has decreased only slowly 
during recent years. Hungary is often mentioned as an example 
where cardiovascular mortality decreased while mortality from 
malignant neoplasms showed no significant change (12). Also, 
in countries of Western, Northern and Southern parts of Europe 
mortality development during the second half of the 20th century 
was impacted, above all, by changes in cardiovascular mortality. 
In these countries cancer mortality remained nearly stable during 
the period and its proportion among all causes of death increased 
(4). The reasons for this development were found, above all, to be 
better and more affordable medical treatment and possibilities of 
prevention with respect to cardiovascular diseases in comparison 
to malignant neoplasms.

As shown in this study, for females in the Czech Republic and 
Slovakia, an upcoming problem seems to lie in the rising mortal-
ity from MN of lung. These causes of death could be assumed 
as closely related to smoking habits (13). Smoking-attributable 
diseases can be found among cardiovascular diseases as well 
as among malignant neoplasms (4). It is supposed that the peak 
of mortality from smoking-attributable cardiovascular diseases 
occurred during the 1970s in Western Europe and from smoking-
attributable cancer diseases about one decade later (4). However, 
as consequence of different smoking habits for males and females 
during the 20th century, the peak for females could be expected 
later. Stabilization of smoking-attributable cancer mortality in 
Western Europe has been seen only in recent years (4). Based 
on the results presented above, we can expect a future decrease 
in smoking-attributable cancer mortality for females during the 
next decade or two in Central European countries. Even now the 
mortality is decreasing in lower age groups. There are also other 
relevant factors which should be studied in relation to lung cancer 
mortality. For example, the prevalence may be tied to the socio-
economic status of the population, although this relationship was 
not confirmed for females (14).

When searching for reasons which could explain the differ-
ences between the Czech Republic and Slovakia, it should be 
mentioned that there are even bigger differences within the group 
of post-communist countries in Central and Eastern Europe. Pos-
sible reasons could be found in their different social or economic 
development over the last decades (15). It is also possible to 
distinguish between countries from this region, which were re-
garded as being more “western” or “eastern” countries even before 
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World War II (16, 17). From this perspective the rapid positive 
development of the Czech Republic could be understood as once 
again approaching the standards of Western European countries. 
However, this does not explain fully the differences between the 
Czech and Slovak part of a former united country. Moreover, it 
could be proved (18) that according to overall mortality devel-
opment almost no convergence tendencies between the Czech 
Republic and Western European countries can be found. However, 
it should be pointed out, that the cited convergence analysis was 
not based on cause-specific data.

The development of female-specific cancer mortality, particu-
larly in Slovakia, should be discussed in relation to prevention, 
because many deaths from these causes could be prevented by 
screening programmes or detection of malignant neoplasms in the 
early stages. However, even in other EU countries the coverage of 
screening programmes is not as high as it should be. According 
to estimates for cervical cancer screening, only about one third of 
women of the corresponding age participate (11, 19). In dealing 
with cervical cancer, the incidence rate in the Czech Republic is 
still relatively high despite the provision of free annual preven-
tive gynaecological examinations. The coverage is estimated to 
be about one third of females at ages 25–65, but it is expected to 
be much lower at higher ages (around 17% of females at ages 60 
and over). Moreover, vaccination against HPV infection (which 
could lead to MN of cervix uteri) for young girls is financially 
supported by health insurance companies (20). In Slovakia, the 
screening programmes are organised similarly, however, written 
invitations are planned only for the future (20). 

As for preventive programmes, many issues could be discussed 
in relation to the development of cancer incidence or mortality. 
These discussions are, however, beyond the scope of this study.
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