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Rapid and deep changes in the mortality development during the past decades motivated 

demographers to analyze the trends more deeply and to develop specific methods which could be 

useful not only for the description but also for forecasting of the adult mortality. Because of the 

already very low level of mortality at lower ages, the mortality analysis started to be focused mainly 

on higher ages and the population group of the “oldest-old”. For precise demographic forecasts of 

these age groups the analysis of mortality development at higher ages have become a key factor.  

Within the analysis of the force of mortality (usually expressed in the form of some mortality law, i.e. 

parametric function) the decomposition of the total mortality into two different components is started 

to be applied (among other methods). Then both these components could be studied separately. The 

latest studies dealing with this topic (Bongaarts 2005, 2009; Gavrilova, Gavrilov, 2011; Gavrilov, 

Gavrilova, 1979; Gavrilov, Gavrilova, 1991) presented the distinguishing to the senescent (the term 

proposed by Bongaarts 2005) and background mortality (Gavrilov, Gavrilova 1979 used the term 

“base-line mortality”). Bongaarts based his analysis on the application of the logistic model while 

Gavrilov and Gavrilova traditionally use the Gompertz-Makeham formula. Both tried to apply this 

type of analysis to the data from developed and mostly European countries. Bongaarts (2005) 

concentrated mostly on the latest decades of the 20
th
 century (after the World War II), Gavrilova and 

Gavrilov (2011) focused on longer time interval – almost the whole 20
th
 century – in Sweden and the 

USA. 

This paper follows the issue of senescent and background mortality as was stated by the authors 

mentioned above and extend the analysis to wider range of countries data, also on the post-communist 

countries. These two approaches (the decomposition applied to logistic as well as the Gompertz-

Makeham model) are introduced briefly and applied to the data from not only developed Western 

European countries but also from the Eastern European countries. Moreover, where possible, longer 

time interval is considered in comparison with previously published works. In the second part of the 

paper the shifting mortality hypothesis is used for the analysis. This hypothesis is closely related to the 

previously mentioned decomposition of the total mortality and describes the shifts of the mortality 

curve as a whole or separately of the senescent mortality curve only. Special approach within the 

shifting mortality concept is the study of the movements (shifts) of the life table functions.  

The main goals of this paper were stated as: 

1) To find out whether there are some differences between the results for developed and 

developing  (non-post-communist and post-communist) countries, and whether the considered 

approach to the decomposition of the mortality to the senescent and background components 

reveals some more universal pattern of mortality development in both defined groups of 

countries. The paper focuses more on the Eastern European countries and their comparison 
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with Western and Northern Europe. The analysis was done according to sex, time and age 

differences. For the parameters estimation of the logistic or Gomperz-Makeham formula  

a slightly different method (weighted non-linear least squares) was used instead of the one 

used in previous papers (Bongaarts 2005, Gavrilovs 2011) 

2) To apply the concept of the shifting hypothesis to the results of previously mentioned 

countries and to analyze the shifts in their history. In this phase of the work the conditions set 

by Bongaarts (2005) are partly left behind and the shifting process isn`t analyzed under the 

condition of a parallel shift of the whole hazard (or survival) curve. So there is proposed  

a simple method of the estimation of the “age-specific shifts”. 

Then the research questions considered and solved in the paper can be summarized as: 

1) Are the results of Gavrilov, Gavrilova (1979, 1991, 2011) and Bongaarts (2005) valid also 

while using slightly different method of parameters estimation of the models (weighted non-

linear least squares)? 

2) Could it be proven that the development is similar also in other countries considered in the 

analysis, not only Sweden, the USA and other mostly Western European countries? 

3) What are the differences between Western and Eastern European Countries or rather what are 

the differences between the post-communist and the other developed countries?  

4) What are the differences according to sex?  

5) What are the differences of the development of the senescent mortality component according 

to age? 

6) Is there really a parallel shift of the mortality curve or the shifts are significantly different 

according to age? 

Questions 1 to 4 are solved in the first part of this paper, where the decomposition of mortality into 

two basic components is used and its results presented. Questions 5 and 6 are related to the second part 

of the paper dealing with the shifting mortality process and its identification in the data. 

Analyses in this paper ale based mostly on the usage of the data from the Human Mortality Database 

(www.mortality.org)
1
. For the analysis almost all the countries where data were available were used

2
.  
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