
_________________ 

16th ASMDA Conference Proceedings, 30 June ï 4 July 2015, Piraeus, Greece 
 

© 2014 ISAST                               
 

Comparing estimates of healthy life expectancy in 

Europe from WHO and from first exit time theory  
Christos H. Skiadas

1
 and Konstantinos N. Zafeiris

2 

 

1 
ManLab, Department of Production Engineering and Management, Technical 

University of Crete, Chania, Greece. (e-mail: skiadas@cmsim.net) 
2 Laboratory of Anthropology, Department of History and Ethnology, Democritus 

University of Thrace, Komotini, Greece.  (e-mail: kzafiris@he.duth.gr) 

 

 

Abstract:  The first exit time theoryôs HLEB3 and the WHO estimations of Healthy life 
Expectancy (HALE) are compared in this paper. The application of first exit time theory 

was based on the abridged life tables published by WHO, which were expanded to full 

life tables with a non linear regression procedure. Findings indicate that the two methods 

are in accordance concerning the estimation of healthy life expectancy.   
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1  Introduction  
 1.1 The World Health organization approach 

According to the methodology developed by the World Health Organization 

(WHO) the healthy life expectancy (HALE) is defined as the average number of 

years a person is expected to live in ñfull healthò
1
. The computation of HALE is 

based on Sullivanôs method [21] in which population data on health and 

disability are combined in a life table [25]. Quite briefly, in this method the 

years lost due to disability (YLD) are estimated across a comprehensive set of 

disease and injury causes (see [24] [23]). Then, the per capita fraction of YLD 

for all causes is calculated for every age group, sex and country, after adjusting 

for independent comorbidity. Based on that fraction the lost years of healthy life 

are calculated for each age group and the Healthy Life Expectancy at age x is 

the sum of healthy life years from the age x up to the open ended interval of the 

life table divided by the survivors in each age x ([25] [24] [11] [9]). The new 

estimates of WHO for years 2000-2012, are based on the results of the Global 

Burden of Disease (GBD; [6] [10] [11]) study of 2010 after the revision of 

existing or the application of new methods for dealing with comorbidity. In that 

way they are not directly comparable with the WHO estimates of HALE for 

previous years [25]. However, as WHO notes, several limitations exist in the 

aforementioned method, because of the lack of reliable data on mortality and 

morbidity and of the comparability of self-reported data from health interviews 

and the measurement of health-state preferences for such self-reporting
1
.  
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An example of such calculations is found in Salomon et al. [14], which used 

three sets of data from the GBD 2010 study: estimates of the age specific 

mortality rates, of the prevalence of 1160 sequelae (pathological conditions 

resulting from a disease) by age, sex, year and country and the relevant 

disability weights. In order for the disability weights to be estimated, the 1160 

sequelae were mapped into 220 unique health states and represent health loss, 

measured in a scale from 0 (equivalent to ideal health) to 1 (equivalent to death). 

They were measured on the basis of household surveys in five countries 

(Bangladesh, Indonesia, Peru, Tanzania and the USA) and open access web 

based surveys relying on simple paired comparison questions [13]. In such 

questions, the respondents were presented with two individuals in different 

health states described in lay language and asked which person they regarded as 

healthier. Then probit regression analysis was used in order to translate these 

paired responses into estimates of health on a continuous scale. Additional 

questions were used in the web surveys, in order for example, to compare the 

health benefits of different life-saving or disease prevention programs etc. This 

methodology is even more complicated as for the estimation of age specific 

rates a variety of sources was used along the official death registration data, 

such as household surveys, censuses. The same was the case for the prevalence 

of the sequalae [23]. Afterwards, a Monte Carlo simulation approach was used 

for computing the average health of individuals in a population within an age 

interval by taking into consideration the prevalences for all sequelae and their 

disability weights accounting also for comorbidity. Finally, the Sullivan method 

was applied [21]. Obviously enough, this is a rather complicated procedure, 

possibly subject to sample or other types of errors, as people from different 

cultures and socio-economic background may have different views, perceptions 

and experiences about health and disability. Because of that we proposed an 

alternative method. 

 

 1.2 The First Exit Time Theory  approach 

The First Exit Time Theory ([7] [18] [19] [20] [17]) is based on the idea that if 

the mortality of a population can be modeled on the basis of death and 

population data, then its health status can be modeled too with the same data. 

The implementation of this approach comes from the general theory of dynamic 

models for modeling human life introduced by Jansen and Skiadas [7]. In that 

way, while the health of an individual changes over time according to a 

stochastic process, their death comes when health falls below a limit, or a barrier 

as it is called in the first exit time theory. Then the problem is to find the 

distribution of the first exit time of a diffusion process expressing the health 

state of a person from a barrier [15]. 

 

It is proven [15] that the death density distribution g(x) or the death distribution 

d(x) in a life table can be modeled as:  
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where x is the age and k, l, c, b parameters which need to be estimated. In fact a 

non linear regression model is applied on the dx distribution of a full life table 

and then the Health State Function H(x) is estimated as: 
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where k is estimated as k=max(d(x)Ѝὼ) [16]. 

 

 
 

Fig 1. The health state function of the population up to the zero health age. 

 

The Health State Function (HSF) has the form seen in Figure 1, in which health 

increases up to one point and decreases afterwards in order to be 0 in a time 

point of human life cycle located at the older ages (age at zero health). In fact 

the first part of HSF within the rectangle AMNO describes the phase of 

development during the human life cycle in which at a particular age the 

ñmaximum health stateò of an organism is observed [17]. This point 

corresponds to the maximum vitality of that organism. The white area within the 

rectangle MBCN represents the deterioration phase of human health until its 

zero point. If no-deterioration mechanism was present, or the repairing 

mechanism of human body was perfect during that phase, then the health state 

would continue following the straight line AMB which is parallel to the x axis. 

This is not the case of course and that leads to the gradual disruption of human 

health. The problem is how to estimate the ñlost life yearsò during the 

deterioration phase of the human life cycle. If THDideal is the ideal total 

dynamics of the population a geometric solution can be given as:  
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where ɚ is a parameter expressing years and should be estimated for every case 

and MBCM the grey area of the rectangle MNCB. It was found that for 

purposes of multiple comparison of countries ɚ could be set to be 1 year.  

 

However, the above formula has to be expanded further if the health state of the 

people lived beyond the age at zero health is taken into consideration. In fact 

these people contributed to the health state of the population and for the sake of 

visualization they are represented in the area ECD. Then the equation above can 

be expanded in for a new estimation to be named LHLY3 to be calculated as:  
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Based on the last equation the healthy life expectancy can be simply calculated 

as: (life expectancy at birth)-LHLY3. 

 

The scope of this paper is to make a comprehensive assessment of the healthy 

life expectancy (HLEB3) in the European countries estimated by the First Exit 

Time Theory in comparison to the estimations of the World Health 

Organization.  

 

2  Data and methods 
 

The life table data published by the World Health Organization (WHO, 

http://apps.who.int/gho/data) used for the application of the First Exit Time 

Theory. These life tables are in an abridged form and contain information for 

the age groups <1, 1-4 and for 5-years age intervals up to the age 100 which 

corresponds to the open-ended one.  

 

However, the First Exit Time Theory is applied on full life tables and in that 

way the available life tables should be unabridged. Several procedures were 

used for that purpose; but in general it was found that many problems occurred 

during their appliance. For example the UNABR application
2
 of the 

MORTPAK4 produces many fluctuations after the second derivative of the 

death distribution function (g(x)) in many countries and because of that it was 

not used. Instead a new method was developed on the basis of equation (1). In 

fact this equation describes a non-linear regression procedure for the life table 

death distribution by age and the only requirement it has is to estimate the 

unknown parameters k, l, c, b. That was done in an Excel sheet with the aid of 

Excel solver in order for the sum of square errors of the fitting process to be 

minimized. After the estimation of the unknown parameters equation (1) was 

used to expand the life table death distribution for every year of life until the age 
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of 110 years. Afterwards the First Exit Time Theory was applied in the same 

Excel file with the application of formulas (2) and (3) 

 

3  Results  

 

 

 
Fig. 2. Life expectancy at birth (WHO), European countries, 2012. 

 
Based on the WHO life table results, it is quite obvious that in both genders, the 

observed variability of life expectancy at birth (LEB) is high among the 

countries of Europe (Figure 2, APPENDIX 1). In general and with few 

exceptions, LEB tends to increase from the eastern parts to the western and 

northern parts of the continent. Also high is LEB in Greece and Cyprus. These 

spatial trends reflect the different levels of economic and social development 

and are related to the socio-economic and political history of Europe, especially 

in the former socialistic countries, where massive systemic transformations were 

observed after the 1990s. 



 

 
Fig. 3. HALE (WHO) and HLEB3, males. 2012. 

 

A similar and quite variable picture emerges concerning malesô Healthy Life 

Expectancy (HALE WHO) among the European countries in 2012 (Figure 3). 

The eastern parts of the continent are clearly distinguishable. As happens with 

the LEB, an intermediate but rather variable zone is formed by the ex-socialist 

countries of South-Eastern Europe all the way up to Poland and by Turkey. In 

the western parts of this zone HALE tends to become higher. The best HALE 

values are found in the rest of Europe, though variability is also high there. 

Clearly then, a health division exists between Eastern and the rest of Europe, 

including Greece and Cyprus, and this is in accordance with previous findings, 

in which people living in Eastern Europe self-report the worst health in the 

whole continent [12]. A similar picture emerges from the HLEB3 distribution; 

however in some countries differences are observed between the two 

measurements. Some of these differences are due to the way that the HALE and 

HLEB3 boundaries were set in order for the maps to be created and thus they 

are not significant, as for example happens in Italy where the difference between 



the rounded value of HALE
3
 and HLEB3 was only +0.6 years. The differences 

found among the two measurements in the European countries are seen in 

Figure 4.  

 
 

Fig. 4. HALE (WHO) and HLEB3 differences, males. 2012. 

 

In 36 out of 48 European countries (for Liechtenstein, the Vatican City and the 

area of Kosovo there are no data available in the WHO database) these 

differences are small:  ±1 year. In those countries Poland should be added 

(difference of -1.01 year). The confidence intervals of the WHO estimations 

would be very useful information in order to compare the two estimates. 

Unfortunately, such information is not available except for the HALE figures 

published by Salomon et al. [14] for the year 2010, where on average the 

confidence intervals ranged by ±2 years from the reported values. Despite being 

high, if similar confidence intervals hold for year 2012, obviously the HALE 

and HLEB3 concur in the very great majority of European countries: 

additionally, in 8 of them the differences found were between ±(1-2] years. 

These countries are either small (Cyprus, Luxembourg and Malta) or of the 

former Eastern Europe (Slovenia, Montenegro, Hungary, Armenia and Ukraine 

and Poland). The greater differences are found in Kazakhstan (+2.6), Russia and 

Turkey (+3.1).  

 

A glimpse of this situation is given in Figure 5, where the linear relationship 

between HALE and HLEB3 is obvious. However, because of the deviances 

described above the coefficient of determination R
2
 of the linear equation is 

94%, which in fact is already rather high.  

                                                 
3 WHO does not publish HALE statistics with decimal precision and all the estimates are rounded to 

the nearest integer unit. 



 
Fig. 5. HLEB and HALE scatter plot, males. 2012. 

 

In females the confidence intervals given by Salomon et al. [14] are higher than 

males: on average ±2.3 years from the reported HALE. So the uncertainty is 

higher in females, which, besides the differential patterns of mortality and 

morbidity among the two genders, possibly reflects the different perceptions 

about disability and disease among the two genders. In the European Social 

Survey of 2003 it was found that men rated their health better than women in 20 

of the 21 countries studied (the one being Finland) and the differences among 

the two genders were significant in 13 countries [12]. However, Frederiksen et 

al. [5], who used the grip strength as a predictor of disability, morbidity and 

mortality in the two sexes, found that the mean grip-strength of 80-year-old men 

corresponds to the mean grip-strength of a 45-year-old woman. It is about what 

Christensen [3] called ñmale-female health survival paradoxò. Generally men 

are stronger, report fewer diseases and have fewer limitations in the daily 

activities at older ages while women, in terms of mortality, are healthier than 

men. Several biological, social and psychological interpretations have been 

proposed for this contradiction. Not only that, but also many of the differences 

which are found in morbidity between the two sexes, concern variations in the 

definitions, diagnostic procedures and age related changes in incidence rate for 

many diseases (like for example coronary heart disease). Furthermore, the 

severity of diseases may also interfere with male-female differences. Women in 

general have diseases of lower risk, like migraine, arthritis and other 

musculoskeletal and autoimmune diseases, while men have an earlier and higher 

incidence of cardiovascular diseases [3].  

 

In any case, Salomon et al. [14] state that the uncertainty intervals of their 

estimations depend on their knowledge of mortality rates which in some 

countries is uncertain. That leads to elevated uncertainty in both HALE and 

LEB estimations. For the females living in European countries the uncertainty 



could be as high as ±3 years in Iceland and as low as about ±2 years in Ukraine 

and Russia. On a global level, another limitation of their method is related to the 

use of sibling history data for 57 countries, including 25 in which such data 

were the only source of information on adult mortality. As for the estimation of 

the non-fatal outcomes, the crucial point in their analysis was how to combine 

information about the prevalence of 1160 disease and injury sequelae into a 

single summary measure which depends on the validity of the disability weights 

used. These data were based on 30,000 respondents from population surveys 

and a web-based survey (see [13]). They also stated that the findings for health 

severity across a very diverse sample were quite consistent but at the same time 

some variability remains and the differences in disability weights could be 

sensitive to such information. However, they focused their efforts to the lay 

descriptions for the majority of conditions, as they omitted some aspects of 

health states in the interest of simplicity, comprehensibility and feasibility. Then 

the effort was to ensure consistency in language across conditions and to avoid 

ambiguous terms. However, there is much debate on whether or not the self-

reported severity of disease is independent from the socio-economic and cultural 

environment. For example, Allotey et al. [1] found that the severity of 

paraplegia, beyond its clinical manifestation is affected by several contextual 

factors like culture, the socio-economic status and gender (see also [22], [8]). In 

the European Social Survey it was found that the older persons report worse 

health than younger ones. Persons saying that they live comfortably on present 

income, report better health than those who find it difficult to live on present 

income [12]. Even more, it was found that the type of welfare state regime 

appeared to account for approximately half of the national-level variation of 

health inequalities between the European countries. People with Scandinavian 

and Anglo-Saxon welfare regimes were observed to have better self-perceived 

general health in comparison to East European welfare regimes [4]. 

  

Despite that, Salomon et al. (2012) emphasized the consistency of the results 

among different cultural environments and thus the disability weights estimated 

by the Global Burden of Disease Study 2010 [6] were considered to be 

universal. In that way it was not addressed that several complications may arise 

because of the use of web and household surveys. Self-selection and under 

coverage problems [2] are common in web surveys. Even more, the small 

sample size (30,000 persons in total) could give biased estimates of the 

prevalence of disease and sequelae as the variability of the cultures, of the 

socio-economic environments, the educational levels and the differential access 

to the health system of the individuals is huge at global and continental or even 

state level. 

 

In any case the picture emerging from HALE WHO estimations and the HLEB3 

from the First Exit Time Theory concerning the female population of the 

European continent are similar (Figure 6, APPENDIX 1).  

  



 

 
Fig. 6. HALE (WHO) and HLEB3, females. 2012. 

 

The eastern-western division of the health of the European populations still 

holds. However, the differences found in the two maps of Figure 6 are greater 

than the analogous for males. These differences are summed in Figure 7, where 

it is obvious that in 16 countries the differences between HALE and HLEB3 are 

in the range of ±1year and in 18 in the range of ±(1-2] years. In one (Kazakhstan 

is 2.43 years) and in 11 is more than ï2 years. If the uncertainty intervals of 

WHO estimations for 2012 are analogous with those reported by Salomon et al. 

(2012b) for 2010, then deviations outside these intervals in the two 

measurements reported here are found only in Greece, Portugal, Luxembourg, 

Belarus, Croatia and Azerbaijan.  The higher deviations, which are found in the 

female population of the countries studied are seen in the scatter diagram in 

Figure 7, where despite the fact that the relationship between HALE and 

HLEB3 is linear and strong (R
2
=0,88) it is somewhat weaker than that found for 

males.    

 

 



 
Fig. 7. HALE (WHO) and HLEB3 differences, females. 2012. 

 

 

 
Fig. 7. HLEB and HALER scatter plot, females. 2012. 

 

4  Conclusions 
 

The World Health Organization estimations of Healthy Life Expectancy and the 

HLEB3 levels according to the First Exit Time Theory were compared based on 

life table data for the year 2012 published by WHO. Results indicate that in 

general the two methods are in accordance to each other. However, the rather 

complex methodology and the data requirements of the WHO method increase 

the difficulties of its implementation in different countries, regions and time 

points. In general it is a time consuming methodology, which is based on variety 

of data sources for estimating mortality and morbidity; however these data 



sources would need to be  evaluated and especially the survey methods which 

may lead to biased estimations of healthy life expectancy.  

 

On the other hand, the only requirement of the First Exit Time Theory is related 

to the availability and quality of mortality rates. If these data are available then 

the healthy life expectancy of any population can be immediately calculated. 

This gives the opportunity to policy makers, public organizations and several 

other institutions to have a clear picture of the current situation in order to 

develop their strategies and interventions. Even more, the first exit time theory 

can serve positively in the understanding of both mortality and morbidity in the 

past and explain some crucial elements of the demographic and health 

transition.  

 

However, it has to be noted that the discrepancies between the two methods 

were higher in the female population than in the male and this may indicate the 

need for the further development of the first exit time theory. However, these 

differences can also be the result of the differential perceptions about health 

found among the two genders, as discussed previously in the text and in that 

way not significant. A further direction in the development of the First Exit 

Time Theory will be the evaluation of the term ɚ of the equation (2) in different 

populations and genders, as well as its closer connection with the 

epidemiological characteristics of a population and especially the causes of 

death and its health transition state.  
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APPENDIX 1: LEB, HALE and HLEB3 by gender.  
  

 Males 

 2012 2010 (data source: [14] 

country LEB HLEB HLEB3 LEB 

Uncertainty 

intervals HALE 

Uncertainty 

intervals 

Cyprus 79.6 73 71.6 77.6 (77.1-78.1) 67.1 (64.7-69.1) 

Iceland 81.3 72 72.0 80 (79.4-80.6) 66.9 (63.7-69.6) 

Italy 80.2 71 71.6 78.9 (78.7-79.1) 68.3 (66.1-70.2) 

Switzerland 80.7 71 71.4 79.7 (79.5-79.8) 69.1 (67.0-71.1) 

Spain 79.2 71 70.5 78.4 (78.2-78.7) 68.8 (66.9-70.5) 

Sweden 80.0 71 70.3 79.2 (79.0-79.4) 68 (65.8-70.1) 

Luxembourg 79.7 70 71.2 78 (77.5-78.6) 66.9 (64.3-69.1) 

Malta 78.9 70 71.1 77.1 (76.6-77.6) 66.7 (64.4-68.6) 

Ireland 78.9 70 71.0 77.6 (77.4-77.9) 67.2 (64.9-69.3) 

UK 78.8 70 70.5 77.8 (77.8-77.9) 67.1 (64.8-69.0) 

Norway 79.5 70 69.9 78.5 (78.3-78.7) 66.3 (63.7-68.5) 

Netherlands 79.1 70 69.7 78.5 (78.4-78.6) 67.9 (65.8-69.7) 

Germany 78.4 70 69.6 77.5 (77.3-77.7) 67.1 (65.0-69.0) 

Andorra 79.3 70 69.1 79.8 (78.8-81.0) 68.3 (65.6-70.6) 

Denmark 77.7 69 69.4 76.8 (76.6-77.0) 66.3 (64.1-68.2) 

France 78.6 69 69.3 77.5 (77.2-77.8) 67 (64.9-68.9) 

Austria 78.3 69 69.2 77.7 (77.5-77.9) 67 (64.7-69.0) 

Greece 77.8 69 69.0 77.1 (76.8-77.4) 67 (64.7-68.8) 

Finland 77.7 69 68.3 76.8 (76.6-77.0) 65 (62.5-67.2) 

Portugal 77.4 69 68.2 76.3 (76.2-76.5) 66.4 (64.0-68.2) 

Belgium 77.8 69 68.2 76.7 (76.4-77.1) 66.5 (64.4-68.4) 

Slovenia 77.0 67 68.6 75.9 (75.6-76.2) 65.7 (63.6-67.6) 

Czech Republic 75.0 66 66.2 74.3 (74.2-74.5) 64.8 (62.9-66.5) 

Bosnia and 

Herzegovina 74.6 66 66.2 74.1 (73.9-74.4) 64.4 (62.3-66.2) 

Montenegro 73.5 65 66.6 73 (72.2-73.6) 63.3 (61.1-65.3) 

Croatia 74.1 65 65.9 73.4 (73.2-73.6) 63.6 (61.5-65.4) 

FYROM 73.5 65 64.5 72.8 (72.5-73.0) 63.2 (61.0-65.2) 



Poland 72.8 64 65.0 72.1 (72.0-72.2) 62.8 (60.7-64.4) 

Slovakia 72.3 64 64.2 71.6 (71.4-71.7) 62.4 (60.5-64.0) 

Albania 72.6 64 63.2 72 (69.2-74.9) 62.5 (59.7-65.3) 

Hungary 71.3 63 64.4 70.4 (70.3-70.6) 61.1 (59.2-62.9) 

Estonia 71.3 63 63.4 70.6 (70.3-71.0) 61.7 (59.8-63.4) 

Romania 70.5 63 63.2 70.1 (70.0-70.2) 61.4 (59.6-63.1) 

Bulgaria 70.8 63 62.7 70.1 (69.9-70.3) 61.5 (59.5-63.2) 

Turkey 71.7 63 59.9 71.2 (69.5-73.0) 61.8 (59.5-64.3) 

Georgia 70.5 62 61.3 67.4 (66.0-68.7) 59.3 (57.2-61.2) 

Serbia 72.0 61 65.2 74 (73.7-74.2) 64 (61.9-66.0) 

Azerbaijan 69.4 61 61.5 68.9 (67.6-70.2) 59.9 (57.7-62.0) 

Latvia 69.0 61 61.1 68.9 (68.6-69.2) 60 (58.1-61.7) 

Lithuania 68.4 61 61.0 68.7 (68.5-68.9) 60 (58.0-61.7) 

Armenia 67.2 60 58.4 68.9 (67.2-70.5) 59.9 (57.7-62.3) 

Belarus 66.6 59 58.6 64.1 (63.4-64.9) 56.4 (54.6-58.1) 

Moldova 66.5 59 58.3 65.5 (65.0-65.8) 57.5 (55.7-59.1) 

Ukraine 65.7 59 57.2 64.5 (63.5-65.3) 56.6 (54.9-58.2) 

Russia 63.4 57 53.9 63.1 (62.8-63.3) 55.4 (53.7-56.8) 

Kazakhstan 63.2 56 53.5 61.3 (59.1-63.3) 53.9 (51.6-56.0) 

 Females 

Cyprus 83.9 76 75.0 82.9 (82.4-83.4) 70.6 (67.8-73.0) 

Spain 85.2 75 76.6 84.2 (84.0-84.4) 73 (70.9-74.8) 

Andorra 85.7 74 76.1 85.2 (84.2-86.2) 72.2 (69.4-74.7) 

France 84.9 74 75.1 84.3 (84.0-84.5) 71.9 (69.5-74.0) 

Italy 85.0 74 75.9 83.9 (83.7-84.1) 71.9 (69.6-73.9) 

Switzerland 85.1 74 76.0 84.5 (84.3-84.7) 72.4 (70.0-74.6) 

Austria 83.4 73 73.4 83.3 (83.2-83.5) 71.2 (68.7-73.5) 

Belgium 83.0 73 73.0 82.3 (81.9-82.6) 70.6 (68.4-72.7) 

Finland 83.6 73 73.5 83.3 (83.1-83.6) 69.6 (66.8-72.0) 

Germany 83.1 73 73.5 82.8 (82.6-83.1) 70.9 (68.7-72.9) 

Greece 83.5 73 76.3 82.1 (81.9-82.4) 70.4 (68.0-72.5) 

Iceland 83.6 73 73.5 84.4 (83.7-85.0) 69.9 (66.7-72.7) 

Ireland 83.3 73 75.3 82.2 (81.9-82.4) 70.5 (68.2-72.7) 

Luxembourg 84.1 73 75.8 82.2 (81.7-82.8) 69.9 (67.1-72.1) 

Portugal 84.0 73 76.0 82.3 (82.2-82.5) 70.7 (68.3-72.9) 



Slovenia 83.5 73 74.8 82.5 (82.2-82.9) 70.7 (68.3-72.9) 

Sweden 83.6 73 73.5 83.5 (83.4-83.7) 71.2 (68.8-73.4) 

Denmark 81.9 72 73.8 81 (80.8-81.3) 69.5 (67.1-71.6) 

Malta 82.8 72 74.5 83 (82.4-83.6) 70.6 (67.8-73.1) 

Netherlands 82.9 72 73.3 82.6 (82.4-82.7) 70.2 (68.0-72.2) 

Norway 83.6 72 74.3 83.1 (82.9-83.4) 69.7 (67.1-72.0) 

UK 82.8 72 74.3 81.9 (81.8-82.0) 70.1 (67.8-72.1) 

Czech Republic 81.0 71 71.7 80.7 (80.5-80.8) 69.6 (67.3-71.6) 

Estonia 81.4 71 72.4 80.6 (80.2-81.0) 69.3 (67.0-71.2) 

Poland 81.0 71 72.5 80.5 (80.4-80.6) 69.3 (66.7-71.5) 

Bosnia and 
Herzegovina 79.6 70 71.7 78.8 (78.5-79.0) 68.1 (65.8-70.2) 

Croatia 81.0 70 73.1 79.9 (79.7-80.1) 68.3 (65.9-70.3) 

Lithuania 79.6 70 70.1 79.3 (79.1-79.6) 68.4 (66.1-70.4) 

Slovakia 79.9 70 71.2 79.1 (78.9-79.3) 68.3 (66.1-70.3) 

Hungary 78.7 69 69.4 78.4 (78.2-78.5) 67.3 (65.0-69.2) 

Romania 78.1 69 69.4 77.6 (77.4-77.7) 67.3 (65.1-69.2) 

Bulgaria 77.7 68 67.8 77 (76.8-77.2) 66.8 (64.7-68.7) 

FYROM 77.6 68 68.3 77.2 (77.0-77.5) 66.4 (64.0-68.4) 

Georgia 77.8 68 69.9 77.9 (76.9-78.9) 66.9 (64.5-69.1) 

Latvia 78.6 68 69.4 78.5 (78.2-78.7) 67.2 (64.8-69.3) 

Montenegro 78.3 67 68.5 78.2 (77.5-78.9) 66.1 (63.4-68.4) 

Serbia 77.2 67 68.7 79.5 (79.2-79.8) 68 (65.5-70.2) 

Turkey 78.4 67 68.9 77.7 (75.9-79.3) 66 (63.5-68.4) 

Ukraine 75.6 67 65.9 74.9 (74.2-75.4) 64.9 (62.8-66.7) 

Albania 75.3 66 64.8 78.1 (75.9-80.2) 67 (64.4-69.7) 

Armenia 75.1 66 66.3 78.5 (77.4-79.6) 67.2 (64.7-69.5) 

Belarus 77.8 66 69.1 76 (75.5-76.5) 65.6 (63.3-67.6) 

Moldova 74.6 66 66.7 74.6 (74.2-74.9) 64.6 (62.4-66.7) 

Russia 75.1 66 65.2 74.7 (74.4-74.9) 64.5 (62.5-66.2) 

Azerbaijan 75.1 65 68.0 76.2 (74.9-77.4) 65.1 (62.6-67.3) 

Kazakhstan 72.4 64 61.6 72.2 (70.6-73.7) 62.4 (59.9-64.6) 

 


