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ABSTRACT 

In this study, the age structure of the population on health care expenditures in selected 

European countries has been analyzed and attention to issues of population counts among is 

its innovations. With Using panel data for the period 2000 to 2014 and applied dynamic 

models, the model is estimated by using generalized method of moments (GMM). The results 

suggest that an increase in the proportion ofthe population over 65years due to the increasing 

number of elderly and aging population, increase health care expenditures about 0/77 percent. 

The increasing proportion of life expectancy has increased healthcare expenditures 0/93 

percent during the considered period. All signs ofthe estimated coefficients of explanatory 

variables are described in accordance with the theoretical foundations and aging population 

and life expectancy have a significant positive effect on health care expenditures.  

JEL  Classification:  I10,  I15, E01 
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INTRODUCTION 

We are living in an aging world. Never 

before in Europe, in the whole world many 

people could reach such an advanced age. 

There is an enormous extension of the 

lifespan in all European countries, but also 

in all countries of the world. Population 

ageing is a fact in both developed and 

developing countries, the concern about 

population ageing largely arises from two 

factors. The first is that the elderly consume 

significantly more health care and welfare 

resources than the young. The second is 

that the proportion of the population aged 

15–64 years will be reduced, as will the 

proportion that is economically active. A 

greater number of older people will require 

greater amounts of healthcare services and 

pensions but relatively fewer people will be 
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working to pay for them. This is due to the 

progress of modern medicine, the 

improvement of the socio-economic living 

conditions, and it is also influenced by the 

life style (nutrition, preventive behavior, 

physical and mental activities etc.). On the 

other hand we have an enormous reduction 

of the birthrates in most of the European 

countries. But it is not only important to 

add years to life, but also to add life to 

years. 

Europe has a great diversity in history, 

culture, demography, education, health, 

socio-economic status, national policies, 

social protection and healthcare systems. 

However instead of noticing convergence, 

inequalities in health outcomes are widened 

during the last decades of the 20th century 

for many European countries. Health 

inequalities are related to social inequalities 

and social exclusion. The Commission of 

the European Communities working 

document on the Future ‘EU 2020’ strategy 

emphasised the social effects of one of the 

worst economic and financial crises to hit 

Europe. Older people in Europe are among 

the most vulnerable citizens. Public 

expenditures on health and long term care 

are significantly higher in the older 

populations and are expected to increase 

further in the near future. One of the main 

European targets is to keep older Europeans 

in the labor market and increase human 

capital. However without major 

improvements in the health of the older 

population, the increase in the participation 

of older people into work will not be 

plausible. 

The Council of the European Union 

published a report on the future of health 

care and care for the elderly discussing the 

projected changes in the demand due to 

demographic ageing, better education, 

better income, increased consumer 

consciousness, increased labor market 

participation of women, changes in family 

and geographical mobility. The Center for 

Health Workforce Studies in the USA also 

commented on ‘the Impact of the Ageing 

Population on the Health Workforce in the 

United States presenting the changing 

demographic profile of older Americans 

which will affect health care demand: 

different needs, more racial and ethnic 

diversity, demands and health care 

utilization patterns, more income, better 

education demanding more sophisticated 

treatment, better health, having fewer 

family caregivers and more likely to live 

alone. 

At the moment there are no accurate 

published data on oral healthcare 

expenditures in Europe, but there is a 

tendency for reduced public funding in 

many countries. Oral health is often 

neglected in comprehensive approaches to 
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the promotion of general health and public 

funding for dentistry is reduced as 

compared to medicine. Regarding dental 

health policies, much attention in recent 

years was focused on children’s oral health 

while the oral health for the fastest growing 

segment of the population, the elderly, was 

neglected. 

Nowadays, the health of society members 

is one of the most critical social issues 

which is directly and indirectly affected by 

the social and economic developments. 

Improving the health levels can lead to 

serious improvements in efficacy and 

productivity of the workforce and this can 

in turn cause expanded development and 

economic growth. These all make knowing 

the influential factors on health necessary. 

Health is one of the most crucial and basic 

needs of the human society and must be 

addressed completely like other basic needs 

including food, safety and shelter in order 

to provide the other infrastructure for 

further actions. Adequate knowledge about 

the future of demographic changes, 

demographic indicators, gender and age 

structure of the population may well 

demonstrate the future needs and 

potentialities of the society.  

Numerous studies have been done on the 

variables that are considered influential on 

the health care expenditures among which 

some are to be mentioned. Sato (2009), 

Payne (2007), Dormont (2006) and 

Reinhardt (2003) examined the impact of 

aging on health expenditures and concluded 

that this impact is positive and statistically 

significant. The same result was reached in 

the studies conducted by Shang & Goldman 

(2008), Jonson (2006) and Connel (1996), 

there has been a bold significance of the 

impact of life expectancy on the trends of 

health expenditures.  

Considering the pivotal role of health issues 

on the economic matters and also 

underestimating this fact in European 

countries, the current study analyzes the 

future of population aging and health care 

expenditures in selected European countries 

in 2000 to 2014 time period.  

Demographic structure in European 

population 

Europe is the Continent with the highest 

proportion of older people in the world. 

According to the 2008-based national 

population projections, the proportion of 

people over 65 years in the total population 

will increase from 17.1% (2008) to 30.0% 

in 2060. Two main developments cause the 

ageing of the population: the low fertility 

rates and the increased life expectancy met 

in all European countries. According to the 

2008 world population datasheet, the mean 

total fertility rate (the average number of 

children a woman will have in her lifetime) 

in Europe was 1.5, far below the 2.1 
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replacement level and many countries will 

see a decline in the population. The lowest 

rates were observed in eastern and southern 

European countries. The population is 

expected to become older in all member 

States, but there are large variations across 

countries. The percentage of the population 

over 65 years was 19.8% in Italy (2006), 

18.5% in Greece (2006) and 18.3% in 

Germany (2004). On the other hand, the 

aged population was 8.2% in Albania 

(2004), 11.7% in Iceland (2005) and 13.4% 

in Malta (2005). The proportion of women 

increases with age. They comprise 71% of 

the population over 85 years. Population 

ageing, along with the shift fromacute to 

chronic illnesses, has already created 

pressure for health services to change. 

Whereas historically most illnesses were of 

short duration, resulting in either death or 

recovery, the most prevalent diseases in the 

early 21st century are of greater duration 

and are complicated by the presence of 

other chronic conditions. These changes 

continue to challenge the way that medicine 

is practiced and health care organized. 

What will be the profile of future aged 

Europeans? The Joint report for the future 

of health care and care for the elderly 

claims that the older Europeans will be 

better educated, wealthier, with longer 

working lives. The existing evidence only 

supports that they will be better educated 

and that they will be forced to live longer 

working lives. It remains to be seen if they 

will be wealthier and healthier, as health 

status is related to socioeconomic status. 

Projections of the future demand for health 

care have been accompanied by projections 

of the future cost of health care. These are 

usually derived by applying the current age 

distribution pattern of healthcare spending 

to future projected population structures, 

with some adjustment for present per capita 

growth in spending.  

As more people are getting older the 

demand for formal and informal care 

provided by most healthcare workers will 

increase. The European Commission Joint 

Report on Social Protection and Social 

Inclusion1 has addressed the problem of 

workforce shortage and inadequate 

training, particularly in the formal and 

informal homecare sector. In developed 

countries, greater numbers of health care 

workers will be needed, as well as changes 

in the way services are being provided to 

the elderly Most of the health workers will 

treat elderly patients and need to be 

educated in the care of the aged. It is 

expected that the negative population 

growth and the quick transition of 

population toward the middle-age and 

elderly, in addition to advanced medical 

technology, applies an added pressure 

regarding the health expenditures and costs 
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of long-term care. Therefore, the increase 

in the population of elderly and middle-

aged and also reduction in the rate of 

fertility will lead to a potential rise in the 

costs of health care. 

Demographically determined studies of 

ageing and its effects conclude that the 

costs of an aged population will be too 

great for the rest to bear. This conclusion is 

based on the observation of higher per 

capita healthcare costs for older people and 

on the cost of providing publicly funded 

retirement incomes. It seems to be widely 

accepted that the future costs of an ageing 

population with current levels of retirement 

income and healthcare support, are not 

affordable, or at the very least, 

unsustainable. The unsustainability 

argument claims that future generations of 

young people will not tolerate paying the 

level of taxation that will be required to 

continue to support the aged as we now do.  

Various studies emphasize the fact that 

health care costs in different forms and 

sections experience an exponential increase 

when the population becomes middle-aged 

and old. The reasons suggested are: 

frequent use of health care services, longer 

duration of using the health care services 

including longer periods of hospitalization, 

high costs of medicines and medical 

services compared to other age groups due 

to the type of disease and responsiveness of 

the patients to the cures. Therefore, paying 

attention to the changes in the age structure 

of the population in developed countries 

and costs of taking care of the elderly and 

middle-aged are of a high significance. 

These costs might include medicine, 

hospitalization, routine procedures, medical 

tests, home cares or elderly care 

institutions. It is generally assumed that 

population aging has serious consequences 

for health care system and when the elderly 

gains a larger share in the population, the 

health costs increase. 

Disability in the older European 

population 

Recently, attention was focused not only on 

life expectancy but to the quality of the life 

spent. Unfortunately, we have added more 

years to our lives, but not all of them will 

be necessarily healthy. According to the 

definition presented by WHO1, health is not 

only absence of disability and diseases, but 

it also includes complete mental, physical 

and social welfare of a person. In the recent 

years, the concept of dynamic social and 

economic life has been added to this 

definition (Park, 2004). 

As we age, disease and disability increase 

and it is important to know the ‘disability-

free life expectancy’ or the ‘healthy life 

years’ of a population, defined as the 

number of years that a person is expected to 
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continue to live in a healthy condition 

(absence of limitations in disability). This 

indicator is based on both mortality and 

morbidity statistics and is very important 

also from a political and economic point of 

view, as it shows the ability of an older 

person to continue working efficiently. It is 

related to the labor-force participation years 

and the cost of the healthcare and pension 

systems, which suffer from the 

demographic trends, the increased rate of 

unemployment and the current financial 

crisis. 

The implications of population ageing have 

been widely examined and reported. 

Particular concern has been shown for the 

economic implications, i.e. not only the 

effect on health and welfare spending, but 

also on productivity and economic growth. 

Population ageing is forecast to slow down 

economic growth because of the lower 

workforce participation rate and an older 

and therefore less productive workforce. 

This reduces both per capita income and 

the capacity of governments to raise taxes 

to pay for services, compared with an 

unchanged population structure. The effect 

of slowed down economic growth will be 

compounded by higher welfare costs. The 

contribution of ageing to increased welfare 

costs is associated with an increasing 

proportion of the population qualifying for 

various public and private pension 

programs in different countries. The main 

concern is that these pension programs are 

not fully funded and that the increase in 

those reaching retirement age is not 

matched by an increase in the number of 

people who are contributing to the 

schemes. In addition to higher welfare 

costs, population ageing is projected to 

increase health care costs because, on 

average, the aged are more likely to have 

diagnosed disease and use more health 

services. The implications for health care 

have been estimated by applying a 

projected per capita growth rate for health 

care to the projected population structure. 

The change in the age structure not only 

imposes huge costs to the health section 

due to the increase in the passive 

population and decrease in the active 

population, it also decreases the economic 

growth and leaves added pressure to 

insurance and pension institutions due to 

the increase in the number of people taking 

advantage of their services. This will in 

turn increase the costs of health care. 

Furthermore, improving health through 

increasing the lifespan and reducing the 

working days workers miss due to sickness 

occurring to themselves or their relatives 

leads to a boost in the productivity and 

influences production indirectly. Therefore, 

paying attention to the changes in the age 

structure and decrease in the fertility and 
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move of the population toward the elderly 

and the middle-aged, impose added 

pressure to the health care system of 

developed countries.  

The health workforce in Europe is ageing. 

Between 1995 and 2010 the number of 

physicians under 45 in Europe dropped by 

20% and the proportion of those aged over 

45 increased to over 50%. Recruitment of 

younger staff is needed to support the 

increased health needs as physicians in 

most specialties are required to treat an 

increasing number of geriatric patients. In 

most studies on the consequences of illness 

and disability, oral disease is not discussed. 

However it has a severe impact on 

individuals and communities from the pain, 

the suffering, the impairment of function 

and the reduced quality of life. Moreover, 

there is increased evidence of a close 

association between general medical 

conditions frequently met in the older 

adults and oral disease. Although the WHO 

Oral Health Report has pointed out that: (1) 

oral health is integral and essential to 

general health, (2) oral health is a 

determinant factor for quality of life and (3) 

there is an interrelationship between oral 

and general health, oral care is isolated 

from medical care and general health 

policies. 

As expected, more of the older old 

Europeans (75–84 years) perceived their 

health as being bad. However, even in this 

very old age group, more than 40% of 

people perceived their health as being 

good. It should be noticed that self-

perceived health for the oldest-old presents 

low validity, because they often 

underestimate disease, they do not have a 

diagnosis, they have declining cognitive 

functions and do not remember their 

disease, or they do not know the disease. 

The differences in self-perceived health and 

disability are also a manifestation of 

differences in reporting styles.  

Life expectancy in Europe  

At the recent time, life expectancy 

continues to increase in Europe. In 2013 

life expectancy in EU was 77.6 years for 

males and 83.1 for females, reaching in 

2030, 80.0 and 85.3 years respectively. 

However there are large variations between 

sexes and across countries. The mean life 

expectancy for males in Lithuania and 

Latvia were 66.3 and 68.1 years 

respectively, while in Sweden it was 79.4 

years and in the Netherlands 78.4 years. 

The relevant figures for females were 77.3 

years in Lithuania, 77.9 in Latvia, 84.2 in 

Sweden and 82.6 in the Netherlands.  

Life expectancy has a positive and very 

significant effect on health care 

expenditures. This is understandablesi 

ncein themost developed countries,a big 

improvement and mutationhas been 
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occurred in indicators of welfare and living, 

such as improving transport and 

communications, development ofMedical 

therapeutic, increasingthe level of 

welfaredue to ever-increasingdevelopment 

ofthe technologies and so on.All of 

whichincrease thelife expectancyof 

peopleand thus increasethe health 

carecostsfora healthy lifeand away from 

thepatients. 

Econometric model 

As it was mentioned, this study aims at 

analyzing the impact of age structure of 

population on the health care expenditures 

of selected European countries and its 

model is inspired by the study done by 

Shang (2008). This study examines and 

analyzes the impact if population aging and 

life expectancy on the health care 

expenditures. At first, following Shang 

(2008), health expenditures (HE) is 

considered a function of percentage of 65+ 

population to the total population (OA) and 

life expectancy (LE). And finally, the non-

linear model presented by Shang (2008) to 

examine the impact of population age 

structure on health care expenditures, will 

be converted to the following equation as 

the final linear regression model based on 

panel data through calculating the 

logarithm: 

log ܧܪ௧  ଷ logߚ + ௧ܣܱ ଶ logߚ + ଵߚ  =  

 ௧(1)ݑ + ௧ܧܮ

where HE is total health expenditures, OA 

is the percentage of population over 65 to 

the total population and LE is the life 

expectancy, i shows each EU country, t 

shows the time and U is disturbance term. 

In order to avoid inefficacy of results, the 

logarithmic form of the variables is used in 

estimating this model and its theoretical 

foundation is similar to that of studies done 

by Sato (2009) and Connel (1996). The 

statistical sample chosen for this study 

consists of mentioned variables for: 

Germany, France, Italy, Netherlands, 

Sweden, Greece, Albania, Iceland and 

Spain. All data of the current study are 

adopted from the World Bank database 

during the 2000-2014 time period.  

RESULTS OF ESTIMATE 

Unit Root Test 

Since thenon-staticallyof variableslead 

tomake a spurious regression, so 

beforeestimating the model,it is necessary 

to test thestatically ofvariables.For this 

purpose,inthisstudythepanel dataunit root 

testsof(LLC) & (IPS) were used in order to 

examine durability of the study variablesin 

twodifferent defaults. Table 1 shows the 

results of testing for all variables 

intheinterceptand trends.According to the 

obtained results of bothunit root testsin 

Table 1, allvariablesforselected countriesin 

Europe are static in the level. 

According to themodelused in the study as 
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thedependent variabledelayisa function of 

theerror terms, sothismakestheGLS 

estimatordeviatedandinconsistent. 

Therefore, inthisstudyto estimate the 

pattern (1) Generalized Method of 

Moments (GMM)ismore efficient thanthe 

previousestimateGLS for used. The 

empirical resultsaboutthe effects ofage 

structure ofthe populationonhealth care 

expendituresare fullyprovided in Table 2. 
Table 1.  Results of unit root test 

Variable Symbol LLC Test IPS Test Result Tested 
in … 

Logarithm of Health expenditures HE -27.013 (0.000) -4.655 (0.000) Static Level 

Logarithm of Population aging OA -10.169 (0.000) -47.186 (0.000) Static Level 
Logarithm of Life expectancy LE -6.542 (0.000) -2.420 (0.000) Static Level 

Source: Study Findings 
Table 2.  Results of model estimate 

Dependent variable (HE): logarithm of  health care expenditures 

Probability  Coefficient Symbol Variable  
0.000  0.772  OA  Logarithm of Population aging  
0.012  0.931  LE Logarithm of Life expectancy 
0.000  0.068 HE (-1)  Firstlagof dependent variable  
0.022  1.165  cons Constant coefficient 

Sargan value= 36/42 (prob=0/231); AR(1): (Prob> z = 0/000); AR(2): (Prob> z = 0/171)  
Source: Study Findings 

 
DISCUSSION 

Results show that the variables studied 

including population aging and life 

expectancy have positive and statistically 

significant impact on the health care 

expenditures. The way and direction of the 

impact of the descriptive variables is 

positive and statistically significant based 

on the statistics but the extent of the impact 

is different. The population aging variable 

has a positive impact on the changes of 

health expenditures and the impact is in a 

way that 1% increase in the aged 

population increases the total health 

expenditures by 0.77%. It is normal that the 

increase of the aged population leads to a 

boost in health expenditures due to eminent 

need to health care of this group.  

Here, the emphasis should be put on the 

impact of life expectancy on the trends of 

health care expenditures. The variable of 

life expectancy has a positive and 

statistically significant impact on the 

change trends of health care expenditures. 

However, this impact goes in a way that 

1% increase in the life expectancy results in 

0.93% increase in the total health care 

expenditures. To put it differently, the most 

influential factor in the health expenditures 

is the life expectancy. Understanding this 

fact could be more convenient when one 

considers the progresses made in 

transportation and communication, medical 

technologies, increases in prosperity and 

welfare that all have led to a higher life 

expectancy. This, in fact, has resulted in 
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higher health care expenditures in order to 

have healthy life.  

In the following the two tests have been 

consideredtoensuretheappropriateuse of 

thismethodfor estimate the model.One of 

thesetestsisSargenttest that is used to 

provethe validity condition ofthe 

diagnosismeansvalidity ofthe model's 

variables. The second test is the first-

orderandsecond-order wastecorrelation. 

This testis usedto check the 

validityandaccuracy ofinstrumental 

variables.Arellano and Bond (1991) stated 

that in GMM method, the residuals should 

not have the first order serial correlation 

and the second order serial 

correlation.Sargenttestconducted in 

patternisindicative ofthe validity ofthe 

model's variables,accordance 

thelargerstatisticalprobabilityof5%andnon-

reject the null hypothesis.The test resultsof 

waste correlation areconfirmingthe 

presence offirst order serial correlation and 

the lack of second order serial correlation 

in the model.thatthese results are 

alsoconfirmingthe validity ofthe model's 

variables. 

CONCLUSION  

The results of the study regarding the EU 

countries indicate that the increase in the 

population over 65 or in other words 

population aging in developed countries, 

health care expenditures in the intended 

countries and intended time period have 

increased due to the higher need of elderly 

to health care system, the higher costs of 

taking care the old people, transmission of 

diseases by these people, etc. In other 

words, the bigger ratio of the population 

over 65 to the total population, necessity of 

paying attention to the elderly and special 

care needed for this group have resulted in 

higher health care expenditures.  

Regarding life expectancy, the study shows 

the positive and statistically significant 

impact of this variable on health care 

expenditures. However, the impact of life 

expectancy is the highest among other 

variables. Understanding this fact could be 

more convenient when one considers the 

progresses made in transportation and 

communication, medical technologies, 

increases in prosperity and welfare that all 

have led to a higher life expectancy. This, 

in fact, has resulted in higher health 

expenditures in order to have healthy life. 

Therefore, according to the results, the 

increase in life expectancy has led to a 

boost in health care expenditures due to the 

longer life span, more investment in the 

health care section in order to promote the 

general health of the society, more need to 

doctors and health care.  

These results clarify the fact that numerous 

economic, cultural and social factors might 

be effective on the health care expenditures 
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of EU countries and no single point of view 

suffices for examining this topic. 

Therefore, it is recommend that 

governments and authorities take 

appropriate policies including reinforcing 

the health care system in order prevent and 

control diseases since the populating is 

aging and it needs additional care and 

attention. In this way, the high costs of 

health care can be controlled. In addition, 

the decline in the rate of fertility and 

population growth in developing countries 

creates an additional emphasis on 

appropriate policies in order to prevent the 

population aging and loss of active force of 

the society.  
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