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Abstract. The paper is a comparative analysis of health condition of EU-27 states Article details:
that are differentiated with respect to demographic situation and the level of so- Received: 15 May 2013
cial and economic development with the use of methods of multidimensional Revised: 6 June 2013
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indices of EU populations were also studied with the use of demometric models.
The study was performed for 2009.

The most favourable health situation (in the light of diagnostic qualities adopted
for the study) was observed in Cyprus, where the value of synthetic measure was
almost 0.9. Cyprus is a relatively young country, with the lowest rate of mortal-
ity due to malicious tumours among all the countries of the European Commu-
nity. Apart from Cyprus, Ireland was found in the first group (the lowest rate of
people at 65+ years of age of all EU countries), Luxembourg (low rate of infant
mortality) and Spain (relatively low mortality due to diseases of circulatory sys-
tem). Definitely the worst health situation was observed in majority of the coun-
tries of the former Eastern bloc.

On the grounds of the correlation diagram it was possible to conclude that, to-
gether with social and economic development of the country and resulting growth
in expenditures on health protection per capita, mean life expectancy at birth sig- health condition indices,
nificantly extended. However, these relations are not linear. Logarithmically con- synthetic variable,
structed regression functions proved a strong and statistically significant impact population ageing,
of macroeconomic values on indices of population health condition. socio-economic development.
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1. Introduction

The subject of this case study is a comparative anal-
ysis of the health condition of European community
states that are differentiated with respect to demo-
graphic situation and the level of social and eco-
nomic development as measured by GDP size per
one inhabitant or the amount of total expenditures
on health protection per capita.

In the first part, attention is drawn to unfavour-
able changes in population structure by age. Also,
a forecast of the process of population ageing for
2050 is presented. In the next stage of the analy-
sis basic indices describing health condition of
the population are discussed and compared with
the help of the synthetic variable. The last stage of
the study is an attempt to analyse the relations be-
tween macroeconomic values and health indices of
EU populations with the use of demometric models.
An attempt is made to obtain the answer to two
fundamental questions: what is the distance be-
tween new European Union member states and
previous area of the Community (EU-15) with re-
spect to selected, both positive and negative, rates of
health condition of population, and whether major
macroeconomic values are significant determinants
of the health condition of the analysed populations?

The study was performed for 2009, and Euro-
stat data of European Union Statistical Office and
WHO database were the sources of statistical data.

2. Ageing population of the EU

Without any doubt, the demographic situation of
a population, particularly in the sphere of popula-
tion structure by age, is one of the factors deter-
mining the health condition of that population. For
the last ten years the rate of elderly people has been
dramatically growing. In the whole European Un-

ion the rate of people over 65 years of age increased
by 1.6% (from 15.6% in 2000 to 17.2% in 2009).
The largest changes were reported in Germany,
where the growth by even 4.2% was observed.

The impact of the process of ageing of the popu-
lation of the European Union may have a great sig-
nificance in the forthcoming decades. Low values of
birth rate and higher values of mean life expectan-
cy observed in a lot of countries change the popu-
lation pyramids. A clear transition to a much older
population structure will probably be the most sig-
nificant one, and such changes are already observed
in several member states.

Between the years 2010 and 2050 the share of
elderly people at 65 years of age and more will in-
crease in the whole EU even by 11.2% (from 17.4%
to 27.6%). Adopting a lower age limit of 60 years
to determine old age increases the rate of elder-
ly people from 23.2% in 2010 to 34.9% in 2050,
which shows that this sub-population will account
for over 1/3 of the whole EU population in forty
years. Population ageing has a dual nature, which
means that within the group of elderly people the
number of the oldest people is growing the fastest.
If we separate people at 80 years of age or more
from the group of elderly people it appears that this
group will grow really fast. As a result, in 2050 al-
most every tenth inhabitant of the European Un-
ion will be found in the group of people at the
so-called fourth age’ (in 2010 it was every twen-
ty fifth person).

Spatial differentiation of the rate of popula-
tion of 65 years of age or more proves that pop-
ulation ageing is not a process that is proceeding,
and will proceed, with the same intensity for the
whole European Community (Fig. 1). In 2010 the
values of the rate fluctuated from 11.3% to 13.6%
in the demographically youngest EU states (Ireland,
Slovakia, Cyprus and Poland) to over 20% in the
countries that are demographically oldest, such as
Germany or Italy.
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Fig. 1. Share of population aged 65 and more in European
Union states in 2010 and 2050

Source: Own case study based on EUROPOP2010

According to the forecast, in 2050 we should ex-
pect an increase in the rates of elderly people in all
countries of Eastern Europe, while the largest in-
crease in this rate will be reported in Slovakia (by
17.3%) and in Poland (by 16.8%). On the other
hand, in all the countries of Western Europe the
increase in the rate will probably be lower than the
mean growth for EU amounting to 11.5%.

Significant spatial differentiation also concerns
the group of elderly people, especially the oldest. In
2050, the highest shares of people 80+ will be re-
ported in two demographically oldest countries of
the EU: Germany (14.4%) and Italy (12.5%), where-
as on the other pole we should expect Ireland with
the rate value of 7.4%. In the studied period, the

rate growth will be highest in Germany (by 9.3%)
and in Holland (by 7.3%), and lowest in Sweden
(by 4.1%) and Ireland (by 4.6%). In the same peri-
od of time, in Poland we should expect an increase
in the rate of the fourth age group” from 3.3% in
2010 to 9.6% in 2050, which in relative approach
gives a three-fold increase in this rate.

Considering the synthetic measure of old age,
represented by the age median, we have to observe
that in 2050 the spatial arrangement of this measure
will be similar to the arrangement of the rate of eld-
erly people. In 19 countries of contemporary Euro-
pean Union the mean population age will be higher
than 45 years of age, out of which half of the inhab-
itants of Germany, Latvia, Poland and Slovakia will
be at least 50 years old. Ireland will be at the time
demographically the youngest country with the age
median not higher than 40 years of age. Ireland is
a country of high fertility rate and such rate was
assumed in the period included in the forecast (1).
Differences in the growth of the age median can be
clearly seen. This shows diversified pace of the proc-
ess of population ageing in member states. The low-
est increase in mean age (from 2 to 2.5 years) will
be reported in countries with high women’s fertil-
ity rate, that is in Finland, Sweden, Great Britain
and Belgium, and the highest increase will be re-
ported in countries of the former Eastern bloc, that
is in Poland, Slovakia, Romania (increase in over
13 years), Latvia (in 2 years), Hungary (in 10 years)
and Lithuania (in 9 years).

Unfavourable changes in population age struc-
ture imply serious threats for efficient long-term
functioning of the Union member states. The prob-
lems that arise are mainly associated with inevitable
increase in demographic load coeflicients and with
unpredictable changes in the sphere of mortality or
disability of elderly people.

The value of demographic load coefficient on
population at 15 to 64 years of age with elderly peo-
ple for the whole EU will amount to 50.2% in 2050
and it will be twice as high as in the initial year of
the forecast. In the case of over half of the countries,
this coefficient will probably be below the EU mean,
the lowest in Great Britain, Ireland and in Cyprus
- below 40%, and the highest — in Germany (58.1%),
Greece (57.1%) and in Italy (56.3%).

The comparison of data in time for individu-
al countries shows that the load of elderly people
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on working people will be significantly growing.
According to the analysis of data, the most unfa-
vourable changes in this respect will be reported in
Poland, where in 2050 the analysed coefficient of
demographic load will be almost four times high-
er than in 2010.

3. Major indices of health condition

Mean Life Expectancy (LE), that is the mean number
of years of living, measured on the grounds of sta-
tistics concerning mortality in a particular year for
a particular population, and the complex measure
Healthy Life Years (HLY), also called the life span of
able-bodied population coefficient, are the major in-
dices often applied to assess he health condition of
a population(2). The first parameter refers to life ex-
pectancy and the other one defines two qualities of
the assessed population, that is the life span and the
quality of life that refers to health. Both factors be-
long to major measures that serve to assess the health
condition of population in all the countries, and pro-
vide a strong foundation for monitoring health as the
element influencing efficiency and economy.

Despite constant extension of life expectancy, dif-
ferences between individual countries of the Union
are observed. Larger differentiations in this param-
eter, measured with variability coefficient are ob-
served in the sub-population of males (5%) than in
females (2.8%) (Table 1).The inhabitants of Lithua-
nia, Latvia, Romania and Bulgaria, where mean life
expectancy for both sexes in total was not higher
than 74 years of age, live the shortest. The highest
values of the analysed parameter were observed in
the countries of Western and Southern Europe, and
the difference between extreme values for the whole
EU - 27 was around 9 years.

Generally speaking, mean life expectancy in the
countries of the former socialist block is a few years
shorter than in the countries of the ‘old’ EU, and
relative differences between the life expectancy of
females and males are much higher . The largest
difference occurred in Lithuania (17%) and Latvia
(15%), and the smallest in Denmark, Sweden and
Great Britain (5%). In the group of countries of the
former Eastern bloc, the Czech Republic draws at-
tention since males there live on average from about

3 to almost 7 years longer when compared with oth-
er countries of that bloc. In the ranking of 27 states
of the European Community, Poland occupies, the
20" position in the case of males and the 21* posi-
tion in the case of women. Countries at the high-
est level of social and economic development, such
as France, Sweden, Belgium, Germany or Holland,
reached the level of mean life expectancy at birth
amounting to 75.9 years of age for both sexes in
Poland almost twenty years ago. It should be no-
ticed that distribution of the analysed parameter in
each sub-population is characterised by moderate
left-side asymmetry, which means that in majority
of the states the mean life expectancy was in 2009
higher than the Union mean.

The comparison of the difference between the
life span of males and females shows that the larg-
est differences occur in the countries where inhab-
itants live short, while the smallest are observed
in the countries of long mean life expectancy (Ta-
ble 1). In 2009 this difference was 4 years in Great
Britain, Sweden, Denmark and Holland, and 10 to
11 years in Estonia, Lithuania and Latvia.

Long life is nowadays a desired value, especially
if it is accompanied by good health and when there
are no limitations in performing everyday activities.
The fact that a particular society is characterised by
a high value of mean life expectancy does not mean
that the people are healthy.

The European Union states show quite signifi-
cant differences within the rate of life span in able-
bodied condition (Table 1).

Differences between the countries with respect
to this index in studied sub-populations are slightly
bigger than in the case of mean life expectancy (co-
efficient of variability is 7%), but on the whole, dif-
ference between old and new Union members can
be observed. Newly-born babies have the chance to
live the longest in Sweden and Malta - 70 years of
age in 2009, and the shortest in Slovakia - 53 years
of age. The life span in healthy conditions in Poland
was 58.3 years of age in the case of males and 62.5
years of age in the case of females. This means that
women live without disabilities 78% of their whole
life and males 81.5% (Fig. 2). It ought to be report-
ed that males in Slovakia may expect living in good
health for 6 years shorter than in the case of males
in Poland at the same value of mean life expectancy
for this sub-population (71.5 years). As the analysis
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of Fig. 2 shows, the problem of losing health con-
cerns mostly women. While it is true that they live
longer than males, they live a long part of their life
in an ‘unhealthy condition’ (limited body ability, oc-

Table 1. Mean life expectancy at birth and expected life span in good health in EU-27 states in 2009

currence of particular chronic diseases or bad self-
assessment of health condition). Thus, for all EU-27
states higher shares of males than females are ob-

served in living in good health.

Region Countries A
a b c b c
EU-27 79.7 76.7 82.6 61.3 62.0
Austria 80.5 77.6 83.2 59.5 60.8
Belgium 80.1 77.3 82.8 64.0 63.7
France 81.6 78.0 85.0 62.7 63.3
Western Europe
Holland 80.9 78.7 82.9 61.7 60.0
Luxembourg 80.8 78.1 83.3 65.5 66.2
Germany 80.3 77.8 82.8 57.1 58.0
Bulgaria 73.7 70.1 77.4 62.1 65.9
The Czech Republic 77.4 74.2 80.5 61.1 62.7
Eastern Europe Poland 75.9 71.5 80.1 58.3 62.5
Slovakia 75.3 71.4 79.1 52.4 52.6
Hungary 74.4 70.3 78.4 55.8 58.3
Denmark 79.0 76.9 81.1 61.3 60.3
Estonia 75.2 69.8 80.2 55.2 59.2
Finland 80.1 76.6 83.5 58.1 58.3
Ireland 79.9 77.4 82.5 63.6 65.1
Northern Europe - -
Lithuania 73.2 67.5 78.7 57.3 61.1
Latvia 73.3 68.1 78.0 52.8 56.1
Sweden 81.5 79.4 83.5 70.7 69.6
Great Britain 80.5 78.3 82.5 65.1 66.0
Cyprus 81.1 78.6 83.6 65.3 66.4
Greece 80.2 77.8 82.7 66.0 66.7
Spain 81.9 78.7 84.9 62.8 62.3
Malta 80.3 77.9 82.7 69.6 71.0
Southern Europe
Portugal 79.6 76.5 82.6 58.2 56.2
Romania 73.5 69.8 77.4 59.8 61.7
Slovenia 79.4 75.9 82.7 60.5 61.3
Italy 82.1 79.4 84.6 63.4 62.5

Explanation: A - mean life expectancy at birth; B - years of good health (without disability), a - total; b — males; ¢ - females

Source: bttg://aggsso.eurostat.ec.euroga.eu/nui/setugModifxTableLazout.dg (DoA: 15 October 2012)
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Fig. 2. Good health life expectancy in per cent of mean lifespan at birth in EU-27 states in 2009

Explanation: A — males; B - females

Source: Own case study

Mortality rates and derivative indices that are
based on the number and causes of death are neg-
ative measures of health condition (Panek, 2007).
While comparing death rates in various populations
(or in time) it is necessary to standardise them with
respect to age because the value of those coefficients
depends not only on the intensity of mortality in par-
ticular age groups but also on the age structure of the

population. The lower the life expectancy, the high-
er the values of standardised coefficients of death
(Fig. 3-6). As Fig. 3 shows, standardised death rate
in total had in the studied period the highest values
(over 950 deaths for 100 thousand people) in such
countries as Bulgaria, Lithuania, Latvia and Roma-
nia, and the lowest in Italy, Spain, France and Swe-
den - around 500 deaths for 100 thousand people.
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Fig. 3. Death rate in total and infant mortality in EU-27 states in 2009

Explanation: A - total standardised death rate; B - infant desths

Source: Own case study
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Among the analysed countries, a clear differ-
ence in mortality by causes is observed. For many
years, diseases of circulatory system have remained
on the first position in statistics of major caus-
es of deaths in majority of countries (Fig. 4). In
2009, mortality due to circulatory system diseas-
es accounted for about 25% of all deaths in Den-
mark and France to around 63% in Bulgaria. In
the group of new members of the European Union,
mortality due to circulatory system diseases was
on a higher level than in the countries of the so
called ‘old’ Union (Fig. 5). The difference in mor-
tality between the country with the highest (Roma-
nia) and the lowest (France) value of the rate was
429 deaths for 100 thousand people, which means

100

that progress in the sphere of treatment of this
group of diseases is possible and gives remarkable
results. In Poland and the Czech Republic, death
rates due to diseases of circulatory system were the
lowest of all in the group of countries of former
socialist bloc and amounted to around 350 deaths
for 100 thousand inhabitants. However, the value
of the rate is still three times higher than the val-
ue observed in, for example, France (120 deaths
for 100 thousand).

There are also countries in the EU in which the
intensity of mortality due to diseases of circulato-
ry system was lower than that due to malicious tu-
mour. France, Holland, Denmark, Great Britain and
Malta can be mentioned here (Fig. 5).
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Fig. 4. Standardised structure of mortality by causes in EU-27 states in 2009

Explanation: A - circulatory system diseases; B — malicious tumours; C - external causes of deaths; D — other causes

Source: Own case study
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Fig. 5. Standardised rates of deaths due to disease of circulatory system and malicious tumours (for 100 thousand people)

Explanation: A - circulatory system diseases; B — malicious tumours

Source: Own case study
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In the case of malicious tumours spatial differ-
entiation in mortality intensity was definitely low-
er than in the case of diseases of circulatory system
(Fig. 5). With respect to this, the most favourable
values occurred in Finland and Cyprus (around
130 deaths for 100 thousand people), whereas the
highest values were reported in Hungary (over 243
deaths for 100 thousand people) and also in Po-
land, Czech Republic and Slovakia (200 deaths for
100 thousand).

The so-called external causes (traffic accidents,
intentional personal injuries and other injuries) are
another important group of death causes (Fig. 4 and
Fig. 6). The highest share of deaths due to external
causes was reported in Lithuania (12%) and Finland

140

120 -

-—

P D (o] o

o o o o
! ! L

for 100 thousand people

n
o

o

LT EE LV FI

(11%), while the lowest was reported in Bulgaria
(4.1%). Furthermore, death intensity in Lithuania
was from two to four times higher when compared
with the countries of the ‘old” Union. In many coun-
tries the intensity of this type of deaths is grow-
ing because of fast development of motorisation and
concomitant lack of appropriate infrastructure.

In Poland this group of causes of mortality ac-
counted for 7% of total deaths in 2009. Howev-
er, this cause of death influences the inhabitants
of Poland with larger intensity than in many oth-
er countries of the Union. For example, in Italy,
Spain, Germany, Holland and Malta mortality due
to external causes was twice as high as in Poland

(Fig. 6).
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Fig. 6. Standardised rates of mortality due to external causes (per 100 thousand people)

Explanation: A - external causes of deaths

Source: Own case study

Standardised mortality rates by various caus-
es do not close the analysis with respect to health
condition measures. Infant mortality rate is also
a frequently used index. This measure provides
information about the social and economic lev-
el of development of a country and the quality of
mother and baby health care. In social sciences it
is treated as a general measure of civilisational de-
velopment.

In this sphere, the distance that differentiates the
countries that joined the European Union in 2004
from many of the countries of former EU-15 is still

remarkable (Fig. 3). In this group, the Czech Repub-
lic is an exception. With the values of infant mor-
tality rate amounting to 2.9%, the Czech Republic
occupied the fifth position after Slovenia, Swe-
den, Luxembourg and Holland. However, as Fig. 3
shows, the most unfavourable situation with regard
to infant mortality was reported in Romania, Bul-
garia and Latvia. Mortality rates for children of up
to 1 year of age were a few times higher than in oth-
er countries of the Union. In the case of Poland, the
value of infant mortality rate was higher than the
mean level observed for the EU-27.



Elzbieta Sojka / Bulletin of Geography. Socio-economic Series 23 (2014): 135-148

143

4. Synthetic variable
in the assessment of health condition

The analyses of the health condition of European
Union populations that have been performed so far
were one-dimensional descriptions. To obtain a wid-
er perspective, multi-dimensional analyses were per-
formed with the use of synthetic measure that made
it possible to aggregate information about various
aspects of population health condition. An arithme-
tic mean of normalised values was adopted as devel-
opment measure (3). This measure adopts the values
from the range [0, 1] and its higher values prove a
more favourable health condition of the population.
After the measure value was determined, the units
were grouped into four classes of similarities by

1,0 4
0.9 =

means of the method of standard deviation. In this
way EU-27 states were divided into four typologi-
cal groups: from the ‘best’ (group I) through ‘good,
‘moderately good’ to the ‘worst’ (group IV) with re-
spect to the studied phenomenon.

While constructing the synthetic measure, four
qualities were taken into account: X _standardised
rate of mortality due to circulatory system diseases
for 100 thousand people, X, - standardised rate of
mortality due to tumours for 100 thousand people,
X, - standardised rate of mortality due to external
causes for 100 thousand people, X, - infant mortal-
ity for 1,000 live births. All variables taken for the
analysis have the quality of destimulants. The rank-
ing of countries with respect to the value of syn-
thetic measure in 2009 with parallel marking of four
typological groups is shown in Fig. 7.
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Fig. 7. Classification of EU-27 states with respect to the values of synthetic measure

Source: Own case study

The most favourable health condition (in the
light of the diagnostic features adopted for the
study) characterised two countries in the group of
twelve newly accessed EU member states — Malta
and Cyprus, and in the group of fifteen ‘old’ mem-
ber states — Spain and Greece. In each of these
countries the lowest rates of mortality due to can-
cer were reported.

On the other hand, the least favourable health
condition was observed in majority of the countries
of former Eastern bloc that joined the EU in 2004.

They are Hungary, Romania, Estonia, Latvia and
Lithuania. For three of them the value of the meas-
ure was twice as high as in the countries in group
I. The features that are characteristic of the fourth
group include the highest mortality due to circula-
tory system diseases (Romania and Latvia) and ex-
ternal causes (Lithuania, Latvia, Estonia), and also
high infant mortality (Romania, Latvia). The results
of taxonomic analysis confirmed previous consider-
ations concerning the differentiation in the health
condition of EU-27 states.
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5. Relationship between indices
of health condition
and macroeconomic variables

It is generally known that there is a relationship be-
tween economic development of the country and
indices of population health condition. As the coun-
try develops economically, the share in expenditures
on health in GDP grows and the amount of these
expenditures per 1 inhabitant is higher. This allows
for better healthcare and thereby influences signifi-
cantly the population health condition.

In this part of the case study, the relationship
between major macroeconomic variables and indi-
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ces of health condition was analysed. In the case of
the first ones, GDP per 1 inhabitant and the level
of total expenditures on health protection per capita
(in USD according to PPP) were taken into account
(4). The amount of GDP reflects the economic po-
tential of the state and the level of income of the
community, whereas total expenditures on health
protection include expenditures incurred both in
the public and private sector on all material and hu-
man resources that are involved in satisfying health
requirements. Total expenditures are the amount of
consumer and investment expenditures. Fig. 8 and
9 present differences between EU states with respect
to mean life expectancy and the level of analysed
macroeconomic values.
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Fig. 8. Mean life expectancy at birth and the level of expenditures on health protection per capita in EU-27 states in 2009

Explanation: A - expenditures on health protection per capita; B — mean life expectancy at birth

Source: Own case study
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Explanation: A- GDP per capita; B - mean life expectancy at birth

Source: Own case study



Elzbieta Sojka / Bulletin of Geography. Socio-economic Series 23 (2014): 135-148

145

The analysis of the figures above allows to state
clearly that together with decrease in GDP per
1 inhabitant and reduction in expenditures on
health protection, mean life expectancy at birth is
shorter. In the most economically developed coun-
tries of the European Union - in Holland, Sweden,
Denmark, Austria, Great Britain, Germany, Fin-
land, Ireland and Belgium, the value of GDP per
1 inhabitant was over twice as high as in Poland,
and in Portugal, one of the poorest countries of the
‘old’ Union, it was higher by over a third. With re-
spect to GDP per 1 inhabitant, Poland was locat-
ed only on the 24™ position in the ranking. In this
respect it came after Czech Republic, Slovakia, Es-
tonia, Hungary and Lithuania. In 2009 GDP per 1
inhabitant amounted in Poland to 16710 USD (ac-
cording to PPP) which made 73% of GDP present-
ed in the same way in the Czech Republic, 78% of
GDP in Slovakia and 86% of GDP in Estonia. Bul-
garia, with the value of 11370 USD (according to
PPP), was located at the end of the list.

The comparison of expenditures on health per
capita proves to be unfavourable for patients. The
analysis of Fig. 9 shows that there is a gap between
the old and new European Union member states.
The most favourable result was reported for Lux-
embourg (6592 USD), and the expenditures for six
countries (Holland, Denmark, Austria, Germany,
France, Belgium) were in the range between 4,000
to 5,000 USD per 1 inhabitant (according to PPP).

In the case of new members of the EU signif-
icant differences are also observed. Expenditures
per capita in the Czech Republic and Slovakia were
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in 2009 by a half higher than in Poland, which is
a continuation of relations from 2000. On the oth-
er hand, in Romania and Bulgaria, their level did
not exceed 1,000 USD per 1 inhabitant. The com-
parison of Poland with Western neighbours deter-
mines the strategic goal for central administration
because in the studied period, for example, the Ger-
mans spent 303% of the amount of Polish expendi-
tures per 1 inhabitant on health, the French spent
285%, the Irish — 270% and the British people spent
247% of this amount.

Nevertheless, the general relationship between
economic development and health is relative-
ly complicated. Economic development itself does
not bring reduction in health differences. Appro-
priate policy and larger involvement in social ben-
efit schemes are necessary. The relationship between
GDP per 1 inhabitant and health condition of citi-
zens and health equality depends to a larger degree
on appropriate policy to eliminate differences and
improve the general health condition through opti-
mal use of available resources. It should also be no-
ticed that owing to such factors as diet, some EU
member states are characterised by more favour-
able health indices than countries that are better
economically developed areas of EU (for example
France, Spain, Italy or Cyprus).

On the grounds of correlation diagrams (Fig. 10)
we can conclude that, as the country develops so-
cially and economically and, as a result, increases
expenditures on heath protection per capita, mean
life expectancy at birth occurs to be significantly
longer. However, these relations are not linear.
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Fig. 10. Relationship between mean life expectancy at birth (Y) and the level of expenditures on health protection (X,) and

the level of GDP(X,) per capita in EU-27 states in 2009

Source: Own case study
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Logarithmic function turned out to be the func-
tion best adjusted for actual data. Structural pa-
rameters of models and parameters of stochastic

y =4,70381Inx, + 41,7448

structure were graphed with the use of the smallest
squares and the results of estimations for 2009 are
presented in equations (a) - (d):

(0,5840) (4,5843) (a)
S, =1,6224 vV, =2,06% R*=0,7218
y=6,5971Inx, +11,4319
(0,8578) (8,7374) (b)
S, =1,6767 V.=213% R* =0,7029
z=0,23161nx, — 11681
(0,0339) (0,2666) (c)
S, =0,0944 V, =14,6% R* =0,6503
z=0,3236Inx, —2,6481
(0,0498) (0,5069) (d)
S, =0,0973 V,=151% R* =0,6285
where :
Y - mean life expectancy at birth,
Z - synthetic variable that describes population heath,
X, - expenditures on health protection per capita,
X, - GDP per capita.

Analysing the results of model estimations it
should be noticed that all explanatory variables
proved to be statistically significant (at a = 0.05),
and the best adjustment was obtained in the case of
models (a) and (b) in which over 70% of changes
in endogenous variable were explained with chang-
es in explanatory variables. According to model (a)
at minimum expenditures on health protection per
capita amounting to 818 USD, mean life expect-
ancy (theoretical value of endogenous variable) is
about 73.29 years of age. However, life expectancy
does not change linearly together with the change

in the amount of expenditures on health protection.
At a low level of expenditures, their efficiency from
the perspective of life expectancy is relatively high,
and is weaker at a high level. A similar relation-
ship can be observed between mean life expect-
ancy at birth and the level of GDP per capita (X))
- (equation b). More and more often it is stated that
prosperity occurring at some stages of social and
economic development causes a threat to communi-
ty that is manifested in intensification of civilization
diseases that, as a consequence, lead to shortening
the life span (5).
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6. Final remarks

The analysis of the collected material lets us formu-

late the following conclusions:

1. In significant majority of analysed states the pre-
dicted life expectancy in good health condition
was higher for females than for males. Howev-
er, in as many as 9 out of 12 new EU member
states, the number of years in good health con-
dition was lower than 65 years of age and the
lowest rate was reported in Slovakia — 52.6 years
of age. In the population of men, the differences
were even more striking. In two countries that
joined the Union in 2004 (Slovakia and Latvia),
the estimated number of years in good health
condition for males was lower than 55 years of
age, and in 7 of them it was not higher than
60 years of age. In contrast, in as many as 11
states of the group of EU-15 states this factor
was not estimated on the level that was lower
than 60 years of age. In the case of males, the
highest values of this parameter were reported
for Sweden (70.7 years of age) and in the case
of women for Malta (71 years of age).

2. The general health condition of Polish wom-
en, in comparison with all states of the Com-
munity, looks much better if the fact that only
a part of life is lived in good health conditions
is considered while calculating the lifespan. Ac-
cording to Eurostat estimates, Polish women oc-
cupy the 13th position among EU member states
with respect to length of life in good condition.
Thereby, they come before all member states of
the previous Eastern bloc (except for the Czech
Republic). What is more, the predicted female
length of life in good health condition in Po-
land is two years longer than for women in Hol-
land, Denmark or Austria. Polish men occupy
only 19" position in the ranking of EU-27 mem-
ber states. Unfortunately, the difference between
the length of life in good health condition of fe-
males and males in Poland is the biggest among
Community member states and is over 4 years.

3. Significant differences in infant mortality are
observed between new and old member states
of the Union. In fifteen member states (except
for the United Kingdom), the number of in-
fant deaths was not higher than 4 per 1,000 live

births, while in the case of new member states
in extreme cases (Bulgaria, Romania) it reached
the level of 10 deaths.

. Both in the 15 ‘old’ member states and in the

group of new EU member states circulatory sys-
tem diseases and malicious tumours were ma-
jor causes of death. Death mortality due to both
of these causes is lower in EU-15 states, while
a larger difference is observed between those two
groups of countries in the sphere of fighting cir-
culatory system diseases. This can be the result
of, on the one hand, the quality of health protec-
tion system and, on the other hand, of long-term
preventive and educational actions.

. The lowest rates of mortality due to cancer were

reported in two new EU member states: Cy-
prus and Malta, and in the fifteen ‘old’ states: in
Spain and Greece. Central Europe (Hungary, the
Czech Republic, Poland and Slovakia) reported
the highest number of deaths due to cancer per
1,000 thousand people.

. Data concerning circulatory system diseases

were similar to data concerning cancer. New-
ly accessed Union states were characterised by
much higher mortality due to circulatory sys-
tem diseases, but this time France and Spain
looked really well against all EU-27 member
states. Among new members of the Communi-
ty, only Cyprus and Malta can pride themselves
on death rates due to circulatory system diseas-
es below Union average. Baltic States (Latvia and
Lithuania), countries of Central Europe as well
as Bulgaria and Romania observed a very high
mortality rate — twice or three times higher than
in Cyprus and Malta.

. Analyses show that there is a clear correlation

between macroeconomic values (expenditures
on health protection and GDP per capita) and
health condition of population measured by
mean life expectancy at birth or by means of
mortality measures that may constitute compo-
nents of synthetic measure of health condition of
populations. However, these correlations are not
of linear nature. At the low level of expenditures,
their efficiency, from the perspective of mean life
expectancy, is relatively high, and at the high lev-
el they become weaker. Without any doubts, this
factor is influenced by a number of other factors.
If we look at the relationship between average
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length of life in good health and expenditures on
health per capita, we can observe that, for exam-
ple, Slovakia reported the lowest length of life in
good health of males and females among all EU
countries, yet it annually spent on health (cal-
culated per one citizen) twice as much resourc-
es as Bulgaria. In the case of the latter country,
males can expect to live in good health for 10
years more, and females for 13 years more than
inhabitants of Slovakia.

Notes

(1)In 2050 theoretical fertility rate on the level of
2.0 children per 1 woman of child bearing po-
tential.

(2) Assessments of length of life in good health
for EU member states provided by Eurostat are
based on incidence of limited capability of per-
forming common activities lasting for 6 months
or longer due to health condition.

(3)Normalisation of variables was performed with
the use of zero unitarisation method. Cf.: Bal-
cerowicz-Szkutnik, M. and Sojka, E., 2011, Me-
tody jakosciowe i ilosciowe w rozwigzywaniu
probleméw spotecznych (Qualitative and Quan-
titative Methods in Social Problem Solving - in
Polish), Research works of University of Eco-
nomics in Katowice, Katowice: Wydawnictwo
Uniwersytetu Ekonomicznego, pp. 99-110.

(4)In international comparisons GDPs of indi-
vidual countries are calculated in one curren-
cy, most often in American dollars (USD) or in
euro (EUR), according to the exchange rate or
according to Purchasing Power Parity — PPP. Ex-
pressing the value of GDP per 1 inhabitant in
the selected currency that is generally applied
in trade (USD, EUR) according to PPP is more
objective than calculation according to the cur-
rent exchange rate. It eliminates the impact of
exchange policy and includes GDP value con-
sidering price differences in compared countries.

was applied to compare macroeconomic values
in selected countries of the European Union.
(5) ec.europa.eu/social/
BlobServlet?docld=6265&langld=pl, Levelling
health inequalities in the European Union, Europe-
an Commission 2011 (DoA: 12 November 2012).
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