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Background 

The most important theoretical concepts in demography (e.g. theory of demographic transition, 

epidemiologic transition) expect convergence of mortality in their final stages. However, according 

these concepts, in previous stages the divergence of mortality also appears as a consequence of different 

onset and tempo of these processes in various populations. Studies focused on convergence and 

divergence tendencies of any indicator provide unique information about its development in time and 

space (among populations). With ongoing changes in demographic behavior and development in Europe 

and in the world (Vrdoljak et al, 2011; Bongaarts, 2014) and with newly formulated theoretical concepts 

or modern stages of traditional concepts (Olshansky, Ault, 1986; Vallin J, Meslé, 2004), there is still 

need of study of convergence in demography with consideration of various aspects of demographic 

processes. 

 

Goals of the paper 

There are two main goals of the paper:  

(1) Describe the main convergence-divergence tendencies of mortality in Europe, above all within the 

Central and Eastern European countries which are often not studied in detail in similar research. In 

the meantime a possible method of measuring and analyzing the convergence tendencies of selected 

country to other countries with lower mortality is introduced. 

(2) Study the convergence-divergence tendencies in more detail taking into account the main groups of 

causes of death. This part of analysis is again more focused above all on the Central and Eastern 

European countries during the last two decades.  

 

Data 

In the paper, the main research is focused on European countries as “Europe is the main ‘laboratory’ to 

test theories” (Vallin, 2013, pp. 156) in terms of mortality. Data from 1959–2009 from the Human 

Mortality Database for 28 selected European countries are used, life expectancy and temporary life 

expectancy are selected as studied indicators. Data for cause-specific analysis are extracted from WHO 

Mortality Database4 using the VBA program for data extraction from the WHO Mortality Database 

(Andreev, 2010). Analysis includes only the time period of the 10th revision of International 

Classification of Diseases. 

 

Methods 

For description of the main convergence-divergence tendencies of mortality in Europe, analytic tools 

neglecting the size of each population as well as considering the size of each population (Wilson, 2001; 

Kašpar, 2014) are performed. For analysis of the convergence tendencies of mortality of a selected 

country to other countries the “Hypothetical number of years necessary for equalization of the values of 

the (temporary) life expectancy in the selected country and other analyzed countries with higher value 

of this indicator” is calculated (more details e.g. in Kašpar, Hulíková Tesárková, Zimmermann, 2014; 

Kašpar, 2014; Hulíková Tesárková, Kašpar, Zimmermann, 2015). Study the convergence-divergence 
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tendencies, taking into account the main groups of causes of death, is based on almost the same 

methodological approaches as mentioned above. 

 

Main results 

The main results confirm the generally known existence of various stages of convergence and 

divergence tendencies of mortality in Europe after the World War II. Moreover, it is possible to illustrate 

the contemporary and recent development within the Central and Eastern European countries, where 

divergent tendencies started to prevail already in the 1980s and 1990s. This was caused above all by 

mortality crises in the Eastern European countries and rapid positive development in the Central Europe.  

 

Figure 1: Hypothetical number of years since 2009 necessary for equalization of the values of life expectancy at age of 65,  
the Czech Republic selected as the analyzed country 

 
 

Calculation of the hypothetical number of years needed for equalization of the life expectancy at 

selected age is based on the assumption of extrapolation of the observed recent trends. The result cannot 

be taken as a forecast but rather as a possible way of illustration of the convergence tendencies of the 

studied country to countries with higher value of this indicator (see Figure 1). For life expectancy at age 

65 the convergence for the Czech Republic (selected for illustration) could be expected above all to 

Denmark or Spain, Portugal (for males) and selected Scandinavian countries (for females). Also within 

the Central European countries, which are often taken as a rather homogeneous region, there are some 

significant differences which could be observed.  

According to selected groups of causes of death, the European countries considered in the analysis 

form still a rather heterogeneous group of countries when dealing the mortality from cardiovascular 

diseases, but the overall trend of development is similar (Figure 2).  

 



3 
 

Figure 2: Hypothetical number of years to equity of values of the logistic function of the age-standardized mortality rates from 
cardiovascular diseases, the Czech Republic selected as the analyzed country 

 
 

Figure 3: Hypothetical number of years to equity of values of the logistic function of the age-standardized mortality rates from 
external causes, the Czech Republic selected as the analyzed country 

 
 

The analyzed group of countries is relatively homogeneous according to mortality form external 

causes. Latvia could be taken as an exception with its value (divergent tendency of mortality 

development) for females and Italy and Spain are exceptional for their low values for males (Figure 3).  

Also in the case of mortality from malignant neoplasms there could be observed a relatively 

homogeneous group of countries (among the analyzed ones). For females the convergence of mortality 

could be observed for the Czech Republic and France or Belgium, however this is not true for males. 

The opposite holds for Bulgaria and Denmark, where the convergence tendency with the Czech Republic 

could be observed only for males, not for females. The mortality development could be taken as 

a convergence for the Czech Republic and Sweden, Norway, Spain or Portugal (Figure 4). In case of 

mortality from malignant neoplasms changes of life style and smoking habits during the 20th century 

could be taken among the reasons of the observed convergence/divergence trends. 
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Figure 4: Hypothetical number of years to equity of values of the logistic function of the age-standardized mortality rates from 
external causes, the Czech Republic selected as the analyzed country 
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