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Abstract 

The aim of this paper is to reach the following objectives: to identify the determinants that have 

significant influence on life expectancy for European countries, in 2007; to measure the significance 

level of the influence of the determinants on life expectancy; to classify the European countries 

according to life expectancy and its determining factors. 

The research is based on the regression method and cluster analysis. 

The results show that the determining factors of life expectancy, in 2007, for European coun-

tries, are: education, gender, health, earnings, and marital status. The influence of these factors is 

different for life expectancy of male population and for life expectancy of female population. The simi-

larities of factors’ influence create clusters of countries.  
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1. INTRODUCTION 

 

Each century has a determining feature, and wellness is the dominant of the twenty 

first century. The current level of knowledge, technology, and comfort guide the human be-

ing towards improving the factors that increase life expectancy. Life expectancy is the 
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expected (in the statistical sense) number of years of life remaining at a given age [Tsai, 

2010].  

In the knowledge society, the economical growth and development are directly influ-

enced by the investment in human capital, thus resulting in a development of well-being, 

quantifiable by the improvement of life expectancy. 

Most common factors associated with life expectancy are: gender, infant mortality rate, 

level of education, health state of the population, earnings, economic status and marital sta-

tus. A number of studies were conducted for each one of these factors. 

Gender was the first variable of study as seen in Monden [2010], Jaba [2007], Corsini 

[2010], Leung [2010] and the conclusion was that women have a higher life expectancy.  

The second variable was education, a great deal of studies indicate that tertiary educa-

tion tends to increase life expectancy [Cooney, 2008], [Mazumdar, 2001], [Balan, 2011], 

[Spoerri, 2006] in both genders and even secondary education gives a better chance to wom-

en [Corsini, 2010], [Rogot, 1992], [Stack, 1998]. 

Closely related to education is health. Life expectancy is influenced by health in a 

number of ways such as the expenses for health [Stubich, 2008], the number of doctors 

available to 1000 persons [Motivans, 2005], the healthier way of life of educated persons re-

flected also on their children’s life expectancy [Balan, 2011], [Stubich, 2008], [Lind, 2010].  

Another important factor is constituted by earnings as can be seen in [Leung, 2010], 

[Rogot, 1992], [Monden, 2010]. It has an overwhelming influence on life expectancy be-

cause it interacts with the other factors, earlier mentioned, facilitating or obstructing access 

to education and health services. [Lind, 2010] notes: “Social inequality and chances in life 

represent the educational gradient on health.” 

The last factor to be considered is marital status. Married persons are likely to live 

longer than single persons [Rossman, 1994]. However, a surprising result occurs in this pa-

per: single persons tend to have greater life expectancy, probably due to lack of stress and 

responsibilities. 

Results of the previous papers can be summarized as a spiral: education growth leads 

to technological development that can be seen in economic expansion, a result of which is 

an increase in well-being that triggers a new impulse for a need of raising the level of educa-

tion. 

The paper aims to reach the following objectives: to identify the determinants that have 

significant influence on life expectancy for European countries, in 2007; to measure the sig-

nificance level of the influence of the determinants on life expectancy; to classify the 

European countries according to life expectancy and its determining factors. 

 

2. DATA AND METHOD 

 

a. Population. Sample. Variables 
 

Data on life expectancy and its determining factors are observed for a sample of 29 Eu-

ropean countries, in 2007, from the EUROSTAT and World Bank databases. 

Considering the main results presented in the literature of speciality on the factors that 

influence life expectancy, the following variables were considered in the paper: •Health ex-

penditure as % of GDP; •Total public expenditure on education as % of GDP, for all levels 

of education combined; •Percent of persons with pre-primary, primary and lower secondary 

education (total and by gender); •Percent of persons with upper secondary and post-
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secondary non-tertiary education (total and by gender); •Percent of persons with tertiary ed-

ucation (total and by gender); •Gross domestic product at market prices (Euro per 

inhabitant); •Infant mortality rate; •Annual net earnings (Euro per person); •Unemployment 

rate (%);•Percent of single/married/widowed/divorced persons;  

In the first stage of research we used the 13 variables recorded on a sample of countries 

in 2007. On the variables considered in the literature as determining factors on life expec-

tancy, we applied an analysis of their significance, using the F test.  

From the observed set of variables, there were identified, using the significance level 

for the F test, the following determining factors for life expectancy: •Percent of persons with 

tertiary education; •Annual net earnings; •Infant mortality rate; •Percent of single persons. 

Life expectancy at certain ages represents the mean number of years still to be lived by 

a person who has reached a certain exact age, if subjected throughout the rest of his or her 

life to the current mortality conditions (age-specific probabilities of dying). 

Infant mortality rate represents the ratio of the number of deaths of children under one 

year of age during the year to the number of live births in that year. The value is expressed 

per 1000 live births. It reflects the health level of a population and the concern for health in 

one economy. 

The classification of the educational activities is based on ISCED (International Stand-

ard Classification of Education – UNESCO 1997). The categories are groups as it follows: 

pre-primary, primary and lower secondary (levels 0-2); upper secondary and post-secondary 

non-tertiary education (levels 3-4); tertiary education (levels 5-6). 

Marital status reflects the condition of a person to be in one of the following catego-

ries: ingle, married, widowed, divorced or separated. 

Annual net earnings are calculated from gross earnings by deducting the employee's 

social security contributions and income taxes, and adding family allowances in the case of 

households with children. Income tax and social security contributions parameters refer to 

the beginning of the fiscal year, i.e. changes occurring later during the year are ignored. 

Family allowances are cash transfers paid in respect of dependent children aged between 6 

and 11 years. If the amounts vary within this age range, the most generous are used. The 

case of twins is disregarded. 

 

b. Method  
 

In order to highlight the influence of the determining factors and its level of signifi-

cance, we used the analysis of regression and correlation. 

The choice of the best regression model is based on the analysis of residuals (calculat-

ed as a difference between the observed values of the dependent variable and the fitted 

values from the regression line of the influence of each of the selected factor). 

For each determining factor of life expectancy we retained the regression model for 

which the R square is the highest.  

In order to identify homogenous groups of countries based on the observed variables, 

we used the hierarchical cluster analysis.  

The method starts with clusters formed by one case that merge together until they form 

one big cluster. The first step in the cluster analysis is the proximity matrix (similarity ma-

trix) or the distance matrix. The distance between two cases is measured using the Euclidean 

distance. It represents the geometrical distance in a multidimensional space (the square root 
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of the sum of the squared differences between all the “i” variables on two cases): 

 

i

iiEuc yxyxd 2)(),( . 

The distances are calculated in order to group the cases into clusters. The rule used for 

clustering the cases is the Ward’s method: the cluster membership is based on the sum of the 

squared deviations from the cluster mean. The optimal number of clusters is decided on sub-

jective reasons: as the cases form groups, the clusters that merge are bigger and bigger and 

they are composed of more and more dissimilar cases. 

 

3. RESULTS 

 

The relationship between each factor and life expectancy is analysed by a simple linear 

regression model.  

The graph for the analysis of residuals is presented for each model, considering the re-

siduals on the horizontal axis and the explanatory variable on the vertical axis (see Figure 

no. 1). There can be noticed that the points in the graphs are randomly spread around the 

line for 0e , therefore the linear regression model is appropriate.  

For each model we estimated the regression equation. Table 1 presents the estimates 

for the regression coefficients, standard errors within brackets, and the significance level 

noted with asterisk. 

 
Table no. 1 Life expectancy regressions for pooled population 

Explanatory variable Regression model 

X1 – Secondary education (3-4) (%) 

)041.0()001.2(

09.0766.81ˆ 1
***** xy 

 

X2 – Tertiary education (5-6) (%) 

)080.0()725.1(

208.0341.73ˆ 2
***** xy 

 

X3 – Infant mortality rate 

)143.0()853.0(

832.0891.81ˆ 3
****** xy 

 

X4 – Annual net earnings 

)000.0()749.0(

5896.9206.73ˆ 4
****** xEy 

 

X5 – Single persons (%) 

)105.0()400.4(

349.0119.63ˆ 5
***** xy 

 

*Sig.<0.10, ** Sig.<0.05, *** Sig.<0.001 
 

There can be noticed that educational level is an important determinant of life expec-

tancy. However the impact is differentiated between the secondary and tertiary levels. Upper 

secondary and post-secondary non-tertiary education has a small negative influence on life 

expectancy (–0.09) while tertiary education has a positive influence. This fact can be ex-

plained in correlation with the different activities on labour market and the different income 

of the two groups. Persons with secondary education work mostly in industry (construction, 

mining, etc.) and perform mostly physical work in difficult conditions; moreover they have 
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a low income. On the other side, persons highly educated work in services sector, in a better 

work environment and have higher incomes, so that they can afford to spend more on health 

services and therefore improve their life expectancy. 
 

  

  
Figure no. 1 Scatter plot of Residuals for each regression model 

 

Infant mortality rate has a negative significant impact on life expectancy. Indeed, mor-

tality rate at an early age reflects the quality of health care system in one country which is an 

essential determinant on life expectancy. Therefore, a lower infant mortality rate implies a 

higher life expectancy. 

As shown in literature income is a determining factor of life expectancy due to its cor-

relation with access to education and health services. The positive dependence between 

annual net earnings and life expectancy underlines this argument. Higher earnings imply 

higher access to health care services and better education, hence a higher life expectancy. 

Also, marital status proves to influence life expectancy. This hypothesis is verified for 

one category of persons, namely single persons. There is a positive impact of single persons 

on life expectancy. One reason for this finding may be the work  

There are differences in the explanatory factors of life expectancy according to gender. 

For male population, secondary education has a negative impact, as also seen for total 

population, while tertiary education has a positive impact (see Table 2). 
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Table no. 2 Life expectancy regressions for male population 

Explanatory variable Regression model 

X1 – Secondary education (3-4) (%) 

)047.0()355.2(

130.0728.80ˆ 1
***** xy 

 

X2 – Tertiary education (5-6) (%) 

)095.0()941.1(

327.0158.68ˆ 2
***** xy 

 

*Sig.<0.10, ** Sig.<0.05, *** Sig.<0.001 

 

For female population, the only category of education that influences life expectancy is 

the tertiary education (see Table 3).  

 
Table no. 3 Life expectancy regressions for female population 

Explanatory variable Regression model 

X1 – Tertiary education (5-6) (%) 

)059.0()344.1(

127.0131.78ˆ 1
***** xy 

 

*Sig.<0.10, ** Sig.<0.05, *** Sig.<0.001 

 

After identifying the determining factors on life expectancy in 2007, we clustered the 

countries in homogenous groups according to the selected variables. We applied the hierar-

chical cluster analysis for the standardized variables using the Ward’s cluster method and 

the Squared Euclidian distance measure. 

Dendrogram graphically describes the formation of clusters. In this graph, the horizon-

tal axis scales the distance of links between cases. These links are represented by lines 

forming an inverted U. Therefore the height of U letter indicates the distance between cases. 

For each node on the graph we read the horizontal distance criterion on which these cases 

were grouped into a single cluster. When the data are clearly divided into clusters of similar 

cases, different branches will be represented on the dendrogram. 

According to the distance values, we kept the solution with 4 clusters (see Figure no. 

2). The distribution of countries into the 4 clusters is presented in the cluster membership 

table (see Table 4). 
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Figure no. 2 Dendrogram for hierarchical cluster analysis 

 

Table no. 4 Cluster membership 

Case Clusters Case Clusters 

1: Austria 1 16: Lithuania 3 

2: Belgium 2 17: Luxembourg 2 

3: Bulgaria 3 18: The Netherlands 2 

4: Cyprus 2 19: Norway 2 

5: Czech Republic 3 20: Poland 3 

6: Denmark 2 21: Portugal 1 

7: Estonia 3 22: Romania 3 

8: Finland 2 23: Slovak Republic 3 

9: France 2 24: Slovenia 3 

10: Germany 1 25: Spain 2 

11: Greece 1 26: Sweden 2 

12: Hungary 3 27: Switzerland 2 

13: Ireland 2 28:Turkey 4 

14: Italy 1 29:United Kingdom 2 

15: Latvia 3   
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We characterized the 4 clusters according to the values observed for the selected varia-

bles. We computed the mean and the std. dev. for each variable by clusters (see Table 5). 

 
Table no. 5 Statistics by cluster of countries 

Cluster Stat. 

Life 

expectancy 

Secondary 

education 

(%) 

Tertiary 

education 

(%) 

Infant 

mortality 

rate  

Single 

persons 

(%) 

Annual 

net 

earnings 

1 

N 5 5 5 5 5 5 

Mean 80.03 42.36 15.68 3.64 39.53 56769.76 

Std. 

Dev. 
.99 17.14 3.95 .19 1.92 19139.87 

2 

N 13 13 13 13 13 13 

Mean 80.12 40.87 27.31 3.48 45.51 68832.10 

Std. 

Dev. 
.95 6.82 2.06 .80 3.87 14556.18 

3 

N 10 10 10 10 10 10 

Mean 73.92 60.18 17.17 6.47 38.65 14724.32 

Std. 

Dev. 
2.36 6.59 5.52 2.81 5.50 5712.732 

4 
N 1 1 1 1 1 1 

Mean 71.73 20.40 8.80 15.60 34.07 17585.37 

 

There can be noticed that the 2
nd

 cluster (Belgium, Denmark, Finland, France, Ireland, 

Luxembourg, The Netherlands, Norway, Spain, Sweden, Switzerland, United Kingdom, and 

Cyprus) is characterised by the highest level for: life expectancy, percent of population with 

tertiary education, percent of single persons and annual net earnings. In the same time it is 

characterised by the lowest level of infant mortality rate. 

The 5 countries grouped in the 1
st
 cluster are characterised by high performance on the 

life expectancy and its determinants. This cluster is closed to the 2
nd

 cluster. 

Romania belongs to the 3
rd

 cluster of countries that is characterised by: low life expec-

tancy (92.3% of the 2
nd

 cluster mean); high infant mortality rate (185% of 2
nd

 cluster mean); 

low tertiary education proportion (67% of 2
nd

 cluster mean). The level of annual net earn-

ings is the lowest one compared to all the other clusters (21% of 2
nd

 cluster mean).  

Turkey is analysed as an independent cluster as it is the country with the poorest per-

formance on the observed variables: the lowest level for life expectancy along with the 

lowest level of tertiary education and the highest level for infant mortality rate. 

 

4. CONCLUSION 

 

In the paper we identified the determining factors of life expectancy, in 2007, for Eu-

ropean countries. Then, we measured the influence of determining factors of life 

expectancy. We found that these factors differ depending on the period under research. For 

the modern context, we discovered which factors have a major influence. We used statistical 

methods and we identified important relations between life expectancy and education (sec-

ondary and tertiary), infant mortality rate, earnings, and some very interestingly the marital 

status, more exactly, the status of being single has an important significance.  
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In the end, we found the relativity of the determining factors on life expectancy. 

Our findings correspond to the main ideas in the literature. The relevance of this study 

is essentially to integrate Romania in the European environment form the economic, social 

and demographic point of view. The cluster analysis used highlighted the long-lasting ef-

fects of communist period on the Eastern European countries. Even after almost 20 years the 

heritage of that period affects both life expectancy and its determining factors. 
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