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Throughout history, health policies and the institutionalization of health care have taken shape according to 

political and economic conditions, social structures and value systems of societies, as well as to their needs and 

changes in health conditions. Today, economic development is addressed from a different approach in which the 

issue of health plays an important part. With a focus on the health sector’s role in development, this new approach 

has increased the importance of this sector of government and of life, allowing data on health to be included in 

many countries’ development indicators. The aim of this study is to identify the differences between EU former 

member states, member states, and candidate countries (including Turkey) in terms of health indicators that have 

become the key indicators of social and economic development. In this study, discriminant analysis will be used in 

order to analyse the differences between the European Union (EU) countries, and candidate countries in terms of 

main health indicators. Under-five mortality rate (‰), health expenditure per capita (PPP US$), total expenditure 

on health as percent of gross domestic product expenditure (percentage of GDP), immunization coverage among 

one-year-olds with one dose of measles (%), prevalence of current tobacco use among adults (≥ 15 years) (%), per 

capita recorded alcohol consumption (litres of pure alcohol) among adults, total fertility rate (%), hospital beds (per 

1,000 population), physicians (per 1,000 population) and life expectancy are all included in the analysis as main 

health indicators of a country’s fitness for acceptance into the EU. As a result of the analysis, the discriminant 

variables that determine the statuses of former member, member, and candidate countries in terms of health 

indicators are identified “health expenditures per capita” and “life expectancy”. Another striking result is that 

Romania and Bulgaria, which became full member states in 2007, had similar health indicators to Turkey’s in 2004. 
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Introduction 

The European Union agreed on final arrangements to enable Bulgaria and Romania to join in 2007. This raised 
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the number of members from 25 to 27. Romania and Bulgaria submitted their formal applications for membership 

of the EU in 1995. Turkey is still an official candidate although Turkey applied for associate membership in the 

European Economic Community in 1963, and the earliest date that Turkey could enter the EU is 2013. 

In contrast to Romania’s and Bulgaria’s short and painless admission to the Union, Turkey, which in fact is 

comparable to those countries, still has to live through a long-haul process. On the other hand, “choosing 

adequate strategies for the future of countries in an increasingly globalise world”, Turkey and its variety of 

sectors have to “find its places among other countries”, and in this respect knowledge about the influential 

general factors is one of the most important aspects of the discussion (Ay, 2007, p. 4). 

One of the most important of these sectors is the health sector, which is in fact gaining importance day by 

day and is an indicator of socio-economic development. One is likely to come across some literature dealing with 

the significance of health indicators, while making important comparisons between Turkey and other countries. 

In this context Gauld, Ikegami, Barr, Chiang, Gould, and Kwon (2006) discusses health systems in economically 

developed Asian countries, while Vehid (2000), Yıldırım (2004), Kisa, Younis, and Kisa (2007) and Pacifico 

(2004) compare the health systems in a number of EU countries. On the other hand, Bal and Orkcu (2005) analyse 

the socio-economic indicators of EU members, and those chosen to become members, by using a newly 

developed categorisation technique which was based on discriminate analysis and data envelopment analysis. 

Our study has two goals. The first is to analyse whether health status differences exists between EU former 

members, current members, and candidates, and if so. The second is to find out if health status has a significant 

association with becoming an EU member. In order to achieve these goals, member and candidate countries are 

classified into three groups: former member—current member—future member; when dealing with issues of 

health, it will be outlined which variables current EU member states differ from those of the future. The analysis 

will use the 2004 findings for the 28 concerned countries. The reason for the choice of material from 2004 is that 

Turkey, Romania and Bulgaria at that time were all given the future member state status. In this respect, the 

analysis will be able to assess and question the validity of the EU’s decisions with regards to the grouping of these 

countries. It is a well-known fact that Bulgaria and Romania became EU members in 2007, with less regulation to 

comply with, despite the fact that their future member status was granted later than in the case of Turkey. The 

research will compare the three countries and their individual general health situations in 2004 when all were 

regarded as future member states, and it will reveal if Turkey’s situation was any different. 

The data used in this paper is cross sectional data set covering 28 countries, of which 25 are EU member 

states, two are due to join the EU in 2007 (Bulgaria and Romania) and one is a potential member state (Turkey). 

The data is from the OECD Health Data 2004 for OECD countries, and from the WHO (European health for all 

database) for non-OECD countries. 

Section two explains our methodology and techniques. Section three summarizes definitions of variables 

which are used in the analysis by literature. Section four concludes the paper by analyzing results and developing 

suggestions. 

Method 

In order to meet objectives identified above, two methods are applied: Logistic regression and discriminant 

analysis. However, since normality of independent variables among groups is present and an assumption of 
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equality between group variance-covariance matrices is provided, using the discriminant analysis method is 

considered to be appropriate. 

With the help of the discriminant analysis the following can be determined: 

 The difference amongst groups within variable sets; 

 The identification of variables which determine the differences between groups; 

 The contribution of distinctive variables to the function; 

 The percent of variance in the dependent variable explained by independent; 

 The level of groups’ membership prediction accuracy (Hair, Anderson, Tatham, & Black, 1998, p. 256). 

The discriminant function can be written as follows: 

D = b1x1 + b2x2 + ... + bnxn + c 

the b’s represent the discriminant coefficients, the x’s the discriminating (independent) variables and the c’s the 

constants. Regression equations are similar to the equation, but here the b coefficients specify the coefficients 

which maximize the distance between the means of the dependent variable. In addition, dependent variable is 

different in regression analysis where the coefficients D functions as a categorical (Garson, 2009). In addition, 

unlike regression analysis, dependent variable is categorical in the discriminant analysis. 

Variables Used in the Analysis 

The independent variables of the research were chosen to be the following. 

Under-five mortality rate (probability of dying by age five per 1,000 live births) (x1), number of physicians 

(per 1,000 population) (x2), health expenditure per capita (PP US$) (x3), total expenditure on health as % of gross 

domestic product expenditure (%) (x4), immunization coverage among one-years-olds with one dose of measles 

(%) (x5), number of hospital beds per 1,000 people (x6), per capita recorded alcohol consumption (litres of pure 

alcohol) among adults (x7), fertility rate (%) (x8), prevalence of current tobacco use among adults (≥ 15 years) (%) 

(x9), life expectancy (year) (x10). These variables will be explained in further detail below.  

Child mortality is one of the most crucial and avoidable global health concerns (Moser, Leon, & Gwatkin, 

2005, p. 1180). Under-five mortality rate estimates the number of new-born babies that will die before reaching 

their fifth birthday, based on current age-specific mortality rates for each country. “It provides a key baseline 

indication of how a country is progressing with its plan to realise children’s rights, in particular their rights to life, 

health-care services, nutrition, water, social security and protection” (Children’s Institute, 2006). Therefore, the 

mortality rate of under the age of five is adopted as an indicator for not only for health but also for development in 

general. This indicator was relied heavily as evidence of socio-economic development in the research conducted 

by Anderson Romani, Phillips, and Zyl (2002), Sen (1998), Chung and Muntaner (2006), and Moğultay (2005). 

The total fertility rate (TFR) is a more direct measure of the level of fertility than the crude birth rate, since it 

refers to births per woman. This indicator shows the potential for population change in the country. 

Tracking trends in fertility and birth rates helps support effective social planning and the allocation of basic resources 
across generations. Sustained high fertility rates create large populations of young dependents, creating demand for 
supports for young children, for an adequate number of schools, and for affordable child care. (Child Trend Databank, 
2009) 

Per capita recorded alcohol consumption (litres of pure alcohol) among adults is defined litres of pure 
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alcohol per capita, computed as the sum of alcohol production and imports, less alcohol exports, divided by the 

adult population (aged 15 years and older). Harmful use of alcohol is related to many diseases and health 

conditions, including chronic diseases such as alcohol dependence, cancer, and liver cirrhosis, and acute health 

problems such as injuries. The prevalence of current tobacco smoking among adults is an important measure of 

the health and economic burden of tobacco, and provides a baseline for evaluating the effectiveness of tobacco 

control programs over time. While Junoy (1998) and Schieber, Poullier, and Greenwald (1994) analyze the 

alcohol and cigarette consumption, Gauld (2006) included the factor of cigarette consumption in his analysis of 

the remaining variables. 

On one hand, while the United Nations or regional health achievements uses the life expectancy measure to 

show how each country offers equitable distributions of health services throughout a country, on the other hand it 

is also used as a social and economic indicator (DPT, 2006, p. 201), as it is recognized as an output of the 

countries’ health management function (Kumar & Özdamar, 2004, p. 83). Life expectancy, despite being a 

reflection of health, nutrition, sanitation, accessibility of clean water and income combined, can also reflect cost 

and unemployment (United Nations, 2005, p. 7).  

The most important indicators mentioned in the Millennium Development Goals (MDGs) is proportion of 

one-years-olds children immunized against measles (Nath, Singh, Awasthi, Bhushan, Kumar, & Singh, 2007). 

This rate is a sensitive indicator of the health of a population and the capacity of a health system to deliver 

essential services (Block, 1997, p. 196). These thoughts on the way, S. Mirmirani and T. Mirmirani (2005) 

included the children immunized against measles; Anderson and Hussey (2001) included those who had been 

immunized under the scheme of the health services in their respective studies.  

Health financing is a critical component of health systems (World Health Organization, 2007). In this study, 

health expenditures per capita (PPP US$) and total expenditure on health as percentage of gross domestic product 

(percentage of GDP) variables are used in the analysis. Research by Anand and Ravallion, as well as Bidani, 

Ravallion and Hojman on public health spending has shown a significant impact on the health status of the 

society (Gupta, Verhoeven, & Tiongson, 1999). “The capita and the GDP are often used to measure a country’s 

performance with respect to the level of investment or expenditure devoted to health care in comparison to other 

countries” (Klauvus & Linna, 2004). 

In the health sector, the number and quality of manpower serves as one of the most important conditions of 

employment. Health services and the specialized practitioners, dentists, pharmacists, nurses, midwives and other 

health care personnel to keep a significant role, even though physicians in the primary role (Özlü, 2008); consider 

the analysis, “1,000 people who fall into the number of physicians”, wherein the number of physicians has also 

been taken as a significant variable.  

Actual numbers of hospital beds per 1,000 people also constitutes one significant variable that contributes to 

an understanding of health services, and allows researchers to make effective comparisons about equality and 

development between countries (Denizli Valiliği, 2007). 

Results of Analysis 

In this study, the dependent variables constitute three groups (categories). As it is known, until 2004, the 

European community has developed through five enlargement processes. In the study, the countries don’t become 
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community members until the fourth expansion, and are defined as the former members of the country: (1) the 

countries become the community members at the fifth expansion and are called the member; (2) and in 2004 the 

countries which make ongoing negotiations to become members are classified as the candidate countries; and (3) 

for defining the groups, both founding members and the member countries until 2004 are called the former 

members, the countries became members in 2004 are called new members. The accuracy of the groups is 

determined by the MANOVA. It is accepted that the grouping has been made accurately, as it was found out that 

there are differences between the two groups (H0 rejected). One of the main arguments of discriminant analysis is to 

ensure the covariance equality between groups. To test this assumption, Box’s M Statistics is used (Tacq, 1999). 

Five percent significance level, as seen in Table 1 and null hypothesis (H0) is accepted. Covariance matrices 

do not differ between groups formed by the dependent. The right of the multivariate normality assumption is not 

a test commonly used in single variable analysis made by the normality (Tabachnick & Fidell, 1996, p. 532). 

The analysis results derived in the two functions, the first function for the eigenvalues (0.889) 99.5% total 

variance to explain, 0.5% in the second explains (see Table 2). 

Calculations for the two functions derived to test the relevance of the Wilk’s Lambda eigenvalues (see Table 3) 

are taken into account in the sense that the first function is significant (p = 0.000) and the latter is not (p = 0.497). 

Discriminant function coefficients are examined (see Table 4). Per capita health spending (x3) and the 

average life expectancy (x10) variable-members and former members of the candidate countries are effective in 

separate variables that can be seen in this study. 
 

Table 1 

Box’s Test of Equality of Covariance Matrices 

Box’s M F Approx df1  df2 Sig. 
10.911 1.344 6 234.519  0.238 
 

Table 2 

Eigenvalues 

Function Eigenvalue % of variance Cumulative % Canonical correlation 
1 3.756 a 99.5 99.5 0.889 
2 0.019 a 0.5 100.0 0.137 
Note. a First 2 canonical discriminant functions were used in the analysis. 
 

Table 3 

Wilk’s Lambda 

Test of function(s) Wilks’ Lambda Chi-square df Sig. 
1 through 2 0.206 38.668 4 0.000 
2 0.981 0.461 1 0.497 
 

Table 4 

Standardized Canonical Discriminant Function Coefficients 

 Function 
 1 2 
x3 0.801 -0.600 
x10 0.560 0.830 
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It is known spending per capita health in a certain country, when associated with health expenditure per 

capita, is considered as one of the basic health indicators by WHO. Having analysed countries included in health 

expenditure per capita calculations, Luxemburg, with $5,178.00, is in the top position, whereas Bulgaria 

($671.00), Turkey ($557.00) and Romania ($433.00) take last three positions. 

Another discrimination factor among countries is life expectancy. Life expectancy not only indicates the 

quality and equitable distribution of health services but also is accepted and broadly used as a social and 

developmental measure and as an outcome of countries health production functions (Kumar & Özdamar, 2004, p. 

83). Analysis of the countries including Italy and Sweden are the highest for life expectancy, while Turkey, 

Greece and Bulgaria with the lowest life expectancy in the back row are striking. 

The structure matrix table below shows the correlations of each variable with each discriminant function 

(see Table 5), where x3 variables contribute to the functionality of 0.829, x10 is the contribution made, and 0.60 is 

the capability. 
 

Table 5 

Structure Matrix 

 Function 
 1 2 
x3 0.829 -0.559 
x10 0.600 0.800 
 

Eighty five point seven percent of original grouped cases are correctly classified. Moreover, as a result of 

the analysis, Bulgaria, Turkey and Romania’s membership were accurately observed in this study. 

Conclusion 

In this article, we tried to reveal the differences and similarities between Turkey and these new member 

countries in terms of health indicators, which could help Turkey, clear its unique hurdles to bring its health status 

in line with that of the EU. 

The analysis determines the “available health expenditure per head” and the “life expectancy” for former EU 

members, current EU members and future EU members using general health indicators (from 2004). In addition 

to this, the comparison between Turkey and the two recent EU members Bulgaria and Romania from 2007 is 

regarded as an interesting issue, as the analysis reveals significant similarities with regards to general health. 

Turkey’s health status has not yet reached a satisfactory level, either absolutely or when compared to the EU 

members but it is not different from members whom joined recently, Bulgaria and Romania, and other such 

applicants. When comparisons of health expenditures are made across the EU countries, those which spend more 

money on health services have healthier populations than Turkey, which spends less (Kısa, Kavuncubaşı, & 

Ersoy, 2002, p. 93). However, the question that should be answered first is: Is the Turkish Health Care System 

ready to be a part of the European Union (Kısa, Kavuncubaşı, & Ersoy, 2002) or is the European Union ready to 

accept Turkey as a member like Bulgaria and Romania, which have nearly the same or worse health status? 

With regards to future research, a number of different sectors may be included, and by doing so Turkey’s 

position in comparison to new member states can be determined. The conclusions drawn from such research can 

judge the appropriateness of the length of time some future member states have to consider before being admitted 
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to the EU. Similar analyses can be conducted by including further future member states in the research. 
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