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Abstract 

Czechia and Greece, being now members of the European Union, have a discrete political, 

economic, and social history. Over time, their unique characteristics solely affected their 

demographic history, causing convergences and divergences in the levels of the demographic 

indicators and in their temporal trends. The scope of this paper is the comparative analysis of 

mortality between the two countries. More specifically, the average longevity trends (life 

expectancy at birth) will be studied using the Arriaga decomposition methods. Secondly, the 

healthy life expectancy in the two populations and their temporal trends will be presented. The 

third part of this paper will explain the dispersion of the life table's deaths within the two 

countries. Gini coefficient, e-dagger and Keyfitz entropy H are the relevant dispersion measures 

used. Results indicate the aforementioned convergence-divergence scheme among the two 

populations. Overall, life expectancy at birth is higher in Greece for both genders. The most 

critical factor governing the two countries’ differences springs from the mortality differentials 

in the age groups 45-64 and 65-84 years. Healthy Life expectancy increases over time, though 

Greece has enlarged its differences from Czechia in recent years. Finally, a gender-specific 

effect on mortality due to the economic crisis was found in Greece. 

Key words:  Czechia, Greece, average life span, healthy life expectancy, Gini coefficient, e-

dagger, Keyfitz entropy H. 

JEL Code:  J1, J11, J16. 

 

Introduction 

Greece and Czechia have a very diverse modern history. In the 1960s, Greece was a poor 

country of the western world, with little growth potential. The new era for Greece starts in 1974 

and the restoration of Democracy. The country followed a rapid developmental course, became 

a member of the European Union and Eurozone and faced a severe economic crisis after 2008. 
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Czechia was part of Czechoslovakia in the 1960s and a member of the so-called eastern block 

of Europe. In 1989, after the velvet revolution, it separated from Slovakia and followed in the 

years after a rapid developmental course. In 2004, Czechia became a full member of the 

European Union.   

The research question that will be addressed in this paper is related to the mortality 

developments in the two countries since 1981. Therefore, the mean duration of life expressed 

as the life expectancy at birth (e0) and healthy life expectancy trends (HLE) will be studied. A 

decomposition procedure will be applied on e0 differences in order to identify mortality pattern 

differentials and evaluate their effect on the observed longevity differences. Afterwards, the 

diversity of age at death and life spans will contribute as a proxy to examining the effectiveness 

of their health systems and the possible existing inequalities in each country. These will be 

presented in the data and methods, and results sections.  

 

Data and methods 

Data come from the human mortality database, consisting of the full life tables of Greece and 

Czechia per gender, closing at the age of 110. After evaluating the e0 differences between the 

two countries, these were decomposed by applying a stepwise decomposition method according 

to Andreev et al. (2002) and Shkolnikov and Andreev (2010). 

Afterwards, following Skiadas and Skiadas (2020), the Healthy Life Years Lost (HLYL) 

because of diseases and disabilities will be calculated corresponding to:  

𝐻𝐿𝑌𝐿 = 𝑚𝑎𝑥
𝑥𝑚𝑥

∑ 𝑚𝑥
𝑥
0

 

where x is the age and mx the age-specific mortality rates of a life table. According to this 

method, which originates from stochastic analysis, the healthy life expectancy results from the 

substruction of HLYL from Life expectancy at birth. 

Generally speaking, the well-known Gini Coefficient is an index of diversity or 

inequality in society (Sitthiyot & Holasut, 2021). When calculated on life table data, it expresses 

the inter-individual variability in the age at death (Wilmoth and Horiuchi, 1999): it is the mean 

of the absolute differences in the individuals' length of life to the average length of life in a 

population (Shkolnikov et al., 2003). The formula for the calculations is following.  

If 𝐹𝑥 =
∑ 𝑑𝑡

𝑥
𝑡=0

∑ 𝑑𝑡
𝜔
𝑡=0

= 1 −
𝑙𝑥+1

𝑙𝑥
 and 𝛷𝑥 =

∑ 𝑑𝑡∗�̅�𝑥
𝑡=0

∑ 𝑑𝑡∗�̅�𝜔
𝑡=0

=
𝑇0−(𝑇𝑥+𝑥𝑙𝑥)

𝑇0
  

then, the Lorenz curve at age 0 is approximated as: 
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𝐺0 = 1 − ∑ (𝐹𝛸+1 − 𝐹𝑥)

𝜔−1

𝑥=−1

 (𝛷𝑥+1 − 𝛷𝑥) 

where x is the age, ω the oldest age in a life table and 𝑡̅ is the mean age of individuals dying 

between the exact ages t and t+1. In that way, the Lorenz curve is defined as a set of points of 

a complete life table with horizontal coordinates Fx and vertical Φx (Shkolnikov et al., 2003).  

The second method of calculating the diversity of deaths and inequalities in life spans 

among people is the e†. According to Vaupel and Canudas-Romo (2003), e† corresponds to the 

average number of person-years lost due to deaths in a life table.  

As the value of e† increases, so do the inequalities and vice versa. Additionally, there is 

a negative correlation between the increase in life expectancy and e† developments. According 

to Shkolnikov and Andreev (2014), the e-dagger (e†) corresponds to: 

𝑒𝑥
† =

1

𝑙𝑥
∗ ∑⌊𝑑𝑥(𝑒𝑦+1 − 𝑎𝑦⌋ +

𝑙𝜔

2𝜆𝑥

𝜔−1

𝑦=𝑥

𝑒𝜔 

and Keyfitz's (1977) entropy to: 

𝛨𝑥 ≅
𝑒𝑥

†

𝑒𝑥
 

where x represents age, ω the last age of the life table, e the life expectancy or life losses, l the 

survivors at the beginning of each age x (or ω), and αx, the percentage of person-years lived at 

an age. Therefore, the entropy Hx of a life table is the proportional expression of e† in respect 

to life expectancy.  

 At the same time, age α† will be calculated, which separates deaths into early and late 

ones. If the life table entropy is less than one, the age α† corresponds to an age where (Zhang 

και Vaupel, 2009): 

𝑒†(𝛼) =e(a)*(1-H(a)) 

where, α is the age, and H is the system's entropy at that age. The exact value of α† will be 

calculated with linear interpolation between two known ages, in which the differences of the 

terms of the equation above are minimized. Vaupel et al. (2011) found that an increase in 

average life span was accompanied by a decrease in life span inequalities between individuals, 

and consequently an increase of α†. Therefore, both variables give valuable information about 

the health system and, ultimately, social cohesion in a country.   
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1.1 Results 

Life Expectancy at birth 

The life expectancy at birth increases in both genders, but with different rhythms overtime 

(Fig. 1). In general, it is higher in Greece for both genders, though a solid but incomplete 

convergence trend has been observed between the two countries, especially after the 1990s, i.e. 

when the well-known velvet revolution was over. In the recent era, the differences with Greece 

have become smaller, even with significant fluctuations. A slowdown in the rates of longevity 

changes (i.e. e0 changes) in both genders and countries characterizes the most recent years. 

 

Fig. 1: Life expectancy at birth in Czechia and Greece. 1981-2019. 

Males 

 

Females

 

Source: Human Mortality Database (https://www.mortality.org/), own calculations.   

These developments are related to the temporal changes in mortality patterns within and 

among the two countries. The by-age decomposition of the e0 differences among males and 

females in Greece and Czechia is seen in Fig. 2. According to this analysis, infant mortality is 

in favour of Greece until the beginning of the 21st century, when the two countries practically 

have minimal differences in both genders. Besides its fluctuating character, it contributes 

positively to Greece’s e0 differences from Czechia. On the contrary, the mortality of children 

1-14 years fluctuates wildly, favours Czechia, and reduces e0 differences after the 1990s. 

However, comparing these two groups with the others in Fig 1., it seems that any effects are 

minor.  

The same happens with the age group of 15-29 years. The 30-44 age group contributes 

to enlarging the two countries’ differences in e0, though these largely converge after 2005. The 

same happens in females, but the positive contribution to Greece is smaller, besides the overall 
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decrease of the differences. Most of the differences between the two countries are related to the 

differential mortality in the 45-64 and 65-84 groups.  

 

Fig. 2: Age decomposition of the differences in e0. 1981-2019. 

Males Females 

  

  

  

  

Source: Human Mortality Database (https://www.mortality.org/), own calculations.  

Due to the fact that mortality is higher in the Czech Republic during the later working 

ages (45-64 years), Greece has a significant advantage that enlarges the e0 differences. 

However, a clear convergence trend is observed between the two countries, which was not yet 
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competed in 2019. This advantage is more pronounced in males than in females. The most 

crucial effect comes from the 65-84 age group. Being in declining order until the early 21st 

century, afterwards, to a large extent, it stabilizes, and despite fluctuations, it favours Greece. 

The effects are more significant in males than in females. The last age group of extremely old 

adults has a negligible effect on the e0 differences between the two countries. The very old 

people (85-99 years) exhibit a more moderate effect on e0 differences, which the last years of 

the study increases in males and decreases in females. 

 

Fig. 3: Healthy life expectancy. 1981-2019. 

Males 

 

 

Females 

 

 

Source: Human Mortality Database (https://www.mortality.org/), own calculations. 

 

Healthy Life Expectancy 

Healthy life expectancy largely follows the temporal trends of life expectancy at birth (Fig. 3). 
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compared, such a finding is not confirmed. This is very obvious in the last years in males, in 

which their differences in HLE are larger than those of e0. Additionally, females have much 

smaller HLE than e0 differences. These facts reflect the different burdens of diseases and levels 

of HLE in the two genders in the two countries, at least in the most recent years of the study. 

 

The measures of diversity 

As discussed before, the Gini coefficient accounts for the variability in the ages of death in a 

population. Simultaneously, it constitutes a measure of rectagularization of the life table’s 

survival curves. Ideally, one would expect an almost linear relationship with the life expectancy 

at birth.  

 

Fig. 4: Gini Coefficient. 1981-2019. 

Males

 

Females

 

Source: Human Mortality Database (https://www.mortality.org/), own calculations. 

 

This is the case with Czechia. There is an almost perfect relationship between the 

average length of life (e0) and the Gini Coefficient, which is somewhat more robust in females 

(Fig. 4). In Greece, this linear relationship is also evident, but it is somewhat weaker compared 

to Czechia in both genders, where the most striking deviations from linearity are at the time 

series' beginning and end. Note that after 2008, Greece was burdened economically, socially 

and even culturally because of the emergence of the economic crisis. One can reasonably 

hypothesize that Gini's Coefficient temporal trends' final disturbance is connected with this 

crisis. As for the first one, the data quality has played an important role.  

As said before, the e† (e-dagger), is a measure of the diversity of deaths and inequalities in 

life spans among people. As the value of e† increases, so do the inequalities and vice versa. The 
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Keyfitz H measures the mortality system's disorder, as it is the proportional expression of e† to 

e0. Finally, α† is the age which separates early from late deaths. All of them are seen in Fig. 5. 

The system's disorder and e† tend to decrease as long as life expectancy at birth increases. An 

obvious fact in the females of Greece. As the mortality transition has moved considerably ahead 

in them and irrespective of the adverse environment of the socioeconomic crisis, the life span 

inequalities become smaller.  

 

Fig. 5: Keyfitz H, e† and α†. 1981-2019. 

Males

 

Females

 

  

Source: Human Mortality Database (https://www.mortality.org/), own calculations. 

 

However, this is not the case for the male population, for which any developments halted 

some years before the emergence of the economic crisis (i.e. in 2008). Some years after this 

crisis, a significant deterioration is observed. One can reasonably hypothesize that the temporal 

trends existing before the crisis consolidated after it. In Czechia, the previous developments of 

Keyfitz H and e† slowdown, or they are getting worse in both genders.  

10.6

10.8

11.0

11.2

11.4

11.6

11.8

12.0

12.2

12.4

0.140

0.145

0.150

0.155

0.160

0.165

0.170

0.175

0.180

0.185

0.190

1
9

8
1

1
9

8
4

1
9

8
7

1
9

9
0

1
9

9
3

1
9

9
6

1
9

9
9

2
0

0
2

2
0

0
5

2
0

0
8

2
0

1
1

2
0

1
4

2
0

1
7

e†

K
ey

fi
tz

 H

year

CZ Keyfitz H El Keyfitz H Cz e† EL e†

8.0

8.5

9.0

9.5

10.0

10.5

11.0

0.100

0.105

0.110

0.115

0.120

0.125

0.130

0.135

0.140

0.145

0.150

1
9

8
1

1
9

8
4

1
9

8
7

1
9

9
0

1
9

9
3

1
9

9
6

1
9

9
9

2
0

0
2

2
0

0
5

2
0

0
8

2
0

1
1

2
0

1
4

2
0

1
7

e†

K
ey

fi
tz

 H

year

CZ Keyfitz H El Keyfitz H Cz e† EL e†

10.6

10.8

11.0

11.2

11.4

11.6

11.8

12.0

12.2

12.4

55

57

59

61

63

65

67

69

71

73

1
9

8
1

1
9

8
4

1
9

8
7

1
9

9
0

1
9

9
3

1
9

9
6

1
9

9
9

2
0

0
2

2
0

0
5

2
0

0
8

2
0

1
1

2
0

1
4

2
0

1
7

e†α
†

year

a† CZ a† EL Cz e† EL e†

8.0

8.5

9.0

9.5

10.0

10.5

11.0

66

68

70

72

74

76

78

80

1
9

8
1

1
9

8
4

1
9

8
7

1
9

9
0

1
9

9
3

1
9

9
6

1
9

9
9

2
0

0
2

2
0

0
5

2
0

0
8

2
0

1
1

2
0

1
4

2
0

1
7

e†α
†

year

a† CZ a† EL Cz e† EL e†

https://www.mortality.org/


 

876 
 

This finding needs more examination to consider the epidemiological and socioeconomic 

characteristics, not to forget that the financial crisis of 2008 affected almost all the European 

countries but at a different rate. Therefore, in three out of four cases, a general inability of the 

health and social security system to limit the inequalities of people's lifespan is recorded. 

Such a statement does not consider the temporal trends of α†. Over time, an effective health 

and social cohesion system will shift early deaths to older and older ages. Indeed this is the case 

in males of Czechia, where the separating age of early and late deaths did not change 

significantly in 1980, but afterwards, a rapid increase in this age took place, even if in the last 

years of the study these developments slow down. The same happens in females, where the 

increase is more apparent than in males.  

Thus, during the last years of the study, the health system cannot reduce life inequalities 

significantly, but at the same time, it can protect more and more people from early death by 

moving the separating age higher and higher.  

This is not the case for males in Greece. In the last years of the study, the health system 

cannot improve the situation of men in the country. The inequalities tend to remain consistently 

higher than several years in the pre-crisis period and fluctuate, while at the same time, the age 

of separation of the deaths remains stable and even decreases in the last year of the study. 

Besides a minor deterioration, the country's female population does not face this problem. 

Epidemiological, social and cultural factors may have affected this divergence between the two 

genders. Therefore, a possible explanation could be that part of the population (i.e. the males) 

has already faced the first effects of the economic crisis on mortality. Of course, more research 

is needed to confirm and evaluate this statement.  

 

Conclusion 

The life expectancy at birth increases in both genders, but with different rhythms over 

time and in general, it is higher in Greece for both genders, despite the convergence trends 

observed in the most recent era. The most critical factor governing these differences is the 

mortality differences in the age groups 45-64 and 65-84 years. Healthy Life expectancy 

increases over time, though Greece enlarges its differences from Czechia in the last years. Also, 

there has been a slight disturbance in the development of the Gini coefficient in Greece in the 

most recent years. One can reasonably hypothesize that this disturbance relates to the economic 

crisis that afflicted the country after 2008. The analysis of e† revealed that the most crucial effect 

is on males. This finding must be seen in relationship to the temporal trends of α† to establish 
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some kind -if any- relationship with the economic crisis. In Czechia, irrespective of the gender, 

the situation is very different. The details of this diversification, which are discussed in the text 

above, suggest that there was probably a kind of gender specific effect on mortality in Greece 

during the economic crisis.  
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