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Abstract 

Aim: The aim of this study is to measure the health system success of G10 countries according to the 

dimensions of death, expenditure and healthy life expectancy by creating an index and comparing it 

multidimensional for both 2005, 2015 and 2020. 

Methods: In the study, the "health system success index" consisting of three dimensions and four indicators 

was created. Dimensions were determined as quality of life, spending success-financial success- and death-

mortality. While calculating the success index, indicators were used for each dimension and “quality of life 

index” for quality of life, “spending success index” for spending success and “living index” for death were 
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formed. A general health system success index was obtained by taking the geometric average of the three 

indices created with the help of dimensions 

Results: According to the 2005 health system success index, Japan was the most successful country among 

the G10 countries, while the USA was found to be the country with the lowest success index. 

Conclusion: The country with the highest success index in 2020 was again Japan, while the Netherlands 

ranked 2nd as the country that made the most progress in this process. Similar to 2005, the USA was found 

to be the country that was relatively unsuccessful in 2020. 

Keywords: Health System, Catastrophic Spending, G10, Quality of Life, Mortality 

 

INTRODUCTION 

 The level of health of people in any country has a major impact on productivity, active 

participation in working life and well-being. When people are healthy, they can be productive at 

work and contribute to the country's economy. From a macro perspective, societies with good 

health produce more and are more prosperous (Zweifel et al., 2009). Therefore, health, together 

with education, is an important investment area for human capital as well as an important factor 

that determines the level of development of countries (Goldsmith, 1972). Health as one of the 

human capital investments; it directly concerns human and social life, on the other hand, it directly 

and indirectly affects the economic performance as a whole through investment, employment and 

production, as well as its contribution to the quality of the labor factor (Bayraktutan and 

Pehlivanoğlu, 2012). 

Various socio-demographic and socio-economic indicators are used in the international 

comparison of countries and health systems (Dastan & Çetinkaya, 2015). These indicators provide 

the opportunity to compare countries and health systems according to different perspectives. For 

the comparison of health systems, the OECD has drawn a framework. According to the OECD 

health systems report, the main objectives of health systems are grouped under three headings. 

These; Good health status, which can be expressed as raising the health status of the society, is the 

ability of the health system to respond to the expectations of the society, that is, responsiveness, 

providing financial protection against the costs arising from the state of being sick, and a structure 

that will enable the society to participate in the financing of the health system in a fair way, in 

other words, fair financing. These three objectives draw a framework for the main objectives of 

health systems. The success of the health system implemented by the countries is measured by 

their success in achieving these three basic goals (OECD, 2008). 
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The most frequently used health indicators such as "life expectancy at birth", "infant 

mortality rate" and "maternal mortality rate" play a decisive role for good health status, which is 

one of the main goals of the health system. These indicators reflect the characteristics of the 

economic and social status of mothers and newborns, social environment, personal lifestyles, and 

therefore the health systems of countries (Daştan & Çetinkaya, 2015). The increase in catastrophic 

health expenditures has a threatening feature for fair financing and financial protection, which are 

one of the three main goals of the health system. Every year, millions of people in the world face 

financial problems in order to benefit from health services due to their weak ability to pay (Xu et 

al., 2007). This situation causes expenditures that jeopardize the usual expenditures and living 

standards of households and have a significant impact on the success of the health system of the 

countries. The ability of the health system to respond to the expectations of the society, that is, 

responsiveness, has been emphasized by the OECD as another indicator of success. The health 

system's infrastructure, service quality, technology, access to services, supportive services, etc. It 

is important that the health system is established in a way that meets the expectations of the society, 

together with all its elements. These affect the health level of the society. Undoubtedly, health is a 

highly complex value influenced by many factors. It is almost impossible to measure the effect of 

each of the factors affecting health. These elements are intertwined in daily life and it is very 

difficult to separate them. However, one of the important factors affecting health is health services, 

that is, the health system, as Dahlgren and Whitehead stated. With the developed methods, it is 

possible to measure the performance of the health system and to make an efficiency analysis. In 

this context, in the study, an achievement index was tried to be developed to measure the health 

system success of the countries in a relatively comparative way, taking into account the health 

indicators that affect the success of the countries' health systems and catastrophic health 

expenditures, and the health system achievements of the G10 countries were ranked with the help 

of the developed index and the results were interpreted. 

A composite index is a mathematical combination of individual indicators or measures that 

represent different aspects of a single, larger concept. (Saisana and Tarantola, 2002). The overall 

goal of most of these indices is to rank countries and their comparisons by some aggregated 

dimension. (Cherchye, 2001; OECD, 2003). Although there are hundreds of indicators that 

measure specific aspects of health, health care utilization and health system performance, there is 

a lack of high-quality composite indexes in key strategic areas. Composite indices can be used to 
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summarize these complex or multidimensional issues to support a channel of communication for 

decision makers and the public. Population or system-wide, composite indices can be useful for 

strategic planning and reporting. On the other hand, these indices can provide opportunities to 

identify areas of intervention and action (MCHP, 2009). All major international organizations such 

as the OECD, the EU, the World Economic Forum or the IMF produce composite indicators in a 

wide variety of fields (Nardo et al, 2005). 

Although there are not many studies in the literature, there are some preliminary studies on 

the establishment of a health system success index. For example; In a study, a composite index 

including seven indices, namely prevention and screening, beneficial behaviors, surgical waiting 

times, drug-related quality, primary care quality, chronic disease burden, and general health 

measures, was created in order to learn the success in the field of health. (MCHP, 2009). In 

addition, a composite index has been developed by the World Health Organization that 

summarizes the performance of health systems in 191 countries by giving equal weight to two 

dimensions in terms of both the overall level of success and the distribution of this success. If this 

composite index is; general health, distribution of good health, general responsiveness, distribution 

of responsiveness, and fair distribution of financial contributions (WHO, 2000). 

1. RESEARCH METHODOLOGY 

In the study, the relative success of the countries with the help of the index was measured 

separately with the data of 2005, 2015 and 2020. The universe of the study is Group of Ten 

countries. Group of Ten (G-10) is a group of developed countries that came together under the 

General Arrangements to Borrow agreement to provide loans to each other and to third states in 

special cases in case the IMF is insufficient. Since the population was limited in the study, no 

sample selection was made, and all countries whose data were reached were included in the scope 

of the study. During the analysis phase, France was excluded due to lack of data and the study was 

completed on 9 countries.  

While determining the success dimensions, the OECD health systems report was taken into 

account and indicators for each dimension were used while calculating the success index. “quality 

of life index” for quality of life, “spending success index” for spending success and “living index” 

for mortality were created.  The reason for choosing these variables in the health system success 

index in the study is the OECD health systems report. According to this report, the success of a 
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country in the health system is evaluated according to financial indicators, health status (health 

output) indicators and responsiveness to expectations. Variables such as catastrophic health 

expenditure, maternal-infant mortality rate, and life expectancy can be used for these indicators. 

This justification was also accepted in our study. Also, the index is similar to the Human 

Development Index (HDI). However, the difference between the two is that the HDI index includes 

education and income variables along with life expectancy, while the index we used in the study 

includes only health indicators. 

While calculating the index, first of all, the data for each indicator was recorded 

completely. Then, first of all, negative indicators (such as mortality) were turned into positive 

using appropriate methodology. In this way, all the variables in the index were in the same 

direction. After this step, weighting was done by giving equal weight to each variable group. Two 

indicators in the mortality index have a weight of 50%, each indicator in the general index has a 

weight of 33.3%. Undoubtedly, giving equal weight to each variable in the success of the health 

system may create some problems. For example, it is not perfectly appropriate to take the 

"Catastrophic financial expenditure for Surgical Procedures" and "mortality" indicators with the 

same weight. However, since there is no weighting calculation for the variables used in the 

literature, the index calculation was continued with equal weighting. This is one of the limitations 

of the study. A general health system success index was obtained by taking the geometric average 

of the three indices created with the help of dimensions. Relative to the high value in the index, it 

shows that better results are obtained in the indicators. The structure of the health system success 

index and where the research data were compiled are presented in the Table 1.   

Table 1. Health System Success Index Structure and Data 

Dime

nsion 

Life quality Spending Success Mortality 

Used 

Indica

tor 

Expected Healthy Life Years at 

Birth 

Risk of financial catastrophic 

expenditure for Surgical 

Procedures (Percentage of 

Community) 

Maternal 

mortality rate 

per 1000 live 

births 

Infant 

mortality rate 

per 1000 live 

births 

Indica

tor 

Modif

ied 

and 

Used 

in 

- Risk of not incurring 

catastrophic financial 

expenditure for Surgical 

Procedures 

Maternal 

Survival Ratio 

Infant Survival 

Rate 
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Analy

sis 

Sourc

e  

https://data.worldbank.org/indic

ator/SP.DYN.LE00.IN 

https://data.worldbank.org/indica

tor/SH.SGR.CRSK.ZS 

https://data.worldbank.org/indica

tor/SH.MMR.DTHS 

  

The risk of catastrophic health expenditure for surgical procedures, mortality rates and quality of 

life indicators were taken from the World Bank database. It is defined as out-of-pocket payments 

for surgery and anesthesia care where the risk of catastrophic expenditure exceeds 10% of total 

income when surgical care is required. Infant mortality rate is the number of infants who die before 

reaching the age of one per 1000 live births in a given year. The maternal mortality rate is the 

number of women who die while pregnant or within 42 days of termination of pregnancy from 

pregnancy-related causes per 100,000 live births. Although these two variables are also expressed 

as thousand units in the literature, their original source, the World Bank, was taken.  

The indicators and dimensions used in the index calculation are as in the table. In order for 

the indicators in the health system success index to be in the same direction, first of all, the negative 

data were converted to positive format. The risk of financial catastrophic expenditure for surgical 

procedures, which is an indicator of financial success, was subtracted from 100 and turned into a 

positive risk of not doing it. The infant survival rate "ISR" (Infant Survival Rate) instead of the 

infant mortality rate "IMR", and the maternal survival rate "M" (Maternal Survival Rate) instead 

of the maternal mortality rate "MMR" were calculated with the help of the formula below. (Afonso 

ve Aubyn, 2006); 

ISR=
1000−𝐼𝑀𝑅

𝐼𝑀𝑅
   MSR=

100.000−𝑀𝑀𝑅

𝑀𝑀𝑅
 

 

Thus, the increases in each indicator were transformed into positive developments. The minimum 

and maximum values within the series were determined to convert the indicators in each dimension 

to values between 0 and 1. After determining the minimum and maximum values, the quality of 

life, financial success and mortality indices for each indicator were calculated as follows. In the 

study, this was used to normalize the data and index.  

𝑖𝑛𝑑𝑒𝑥 =
𝑋𝑖 − 𝑋𝑚𝑖𝑛

𝑋𝑚𝑎𝑥 − 𝑋𝑚𝑖𝑛
 

Here, Xi is the observed value, Xmin is the minimum value in the relevant indicator series, Xmax is 

the maximum value in the relevant indicator number.  For the mortality index, a single mortality 
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index was obtained by taking the average of the maternal survival rate and infant survival rate 

indices. The health system success index was calculated by taking the geometric mean of the 

indices in three dimensions, as follows. 

Health System Success Index =( Quality of Life1/3 x Expenditure Success/3 x Mortality1/3 ) 

Health system success index takes values between 0 and 1. An index value approaching 1 indicates 

that the success of the health system has increased, while a value approaching 0 indicates that the 

success of the health system is not relatively good. 

 

2.FINDINGS 

In the study, with the help of the index created, the relative success of the G10 countries was 

measured three times separately with the data of 2005, 2015 and 2020. Thus, it is aimed to see the 

success order of the countries and the change within the G10 countries with the help of up-to-date 

data, and to monitor the changes in the elapsed time by comparing it with 2005. 

The index ranking of the countries for 2005 is as in the table below. 

 

 

Table 2. Index Ranking for 2005 

RANK COUNTRY INDEX 

1 
Japan  

0.8093156 

2 
Italy 

0.8007159 

3 
Sweden 

0.7928254 

4 
Germany 

0.703791 

5 
Belgium 

0.6776607 

6 
England 

0.6036463 

7 
Canada 

0.6016707 

8 
Holland 

0.5514915 

9 
USA 

0.443509 

France is not included due to lack of 

data. 

According to the 2005 health system success index, the most successful country was found to be 

Japan. For 2005, the USA was found to have the lowest achievement index among the G10 

countries. The main reason for this situation is that the USA has relatively worse values in expected 
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healthy life years, mortality and expenditure indices. The USA is known as the country that spends 

the most on health in the world and allocates the highest share to health in its income. Despite this, 

it lagged behind other G10 countries in terms of health system success index. After the EU, the 

country with the lowest success index in 2005 was the Netherlands. 

The index ranking of the countries for 2015 is as in the table below. 
 

Table 3. Index Ranking for 2015 

RANK COUNTRY INDEX 

1 Japan 0.749578 

2 Canada 0.682095 

3 Sweden 0.634781 

4 Italy 0.588909 

5 Belgium 0.546446 

6 Holland 0.534579 

7 Germany 0.515232 

8 England 0.486276 

9 USA 0.302496 

 

According to the health system success index of 2015, the country with the most success was found 

to be Japan. For 2015, the USA was found as the country with the lowest success index among the 

G10 countries. The UK, on the other hand, has an index value above only the USA in 2015. The 

main reason for this situation is that the UK's indicators are relatively worse compared to 2005. 

Canada is the most successful country after Japan in 2015. The index ranking of the countries for 

2020 is as in the table below. 

Table 4. Index Ranking for 2020 

RANK COUNTRY INDEX 

1 Japan 0,9808224 

2 Holland 0,8904592 

3 Italy 0,8656139 

4 Germany 0,7269645 

5 Sweden 0,7190474 

6 Belgium 0,7035094 

7 England 0,6473415 

8 Canada 0,6247026 

9 USA 0,4257685 
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According to the health system success index of 2020, the country with the most success was again 

found to be Japan. For 2020, the USA is the country with the lowest success index among the G10 

countries. This situation is similar to the results of 2000 and 2015. Canada, on the other hand, has 

an index value above the USA in 2020, but is positioned in the penultimate rank among the G10 

countries, excluding France. On the other hand, as in 2015, England was among the three relatively 

unsuccessful countries. 

When the years 2000 and 2020 are compared, the changes in the rankings of the countries 

are presented in the table below. 

 
Table 5. Comparison of 2005 and 2020 Index Rankings 

COUNTRY  2005 2020 Change 

Belgium 5 6 -1 

Canada 7 8 -1 

Germany 4 4 0 

Italy 2 3 -1 

Japan 1 1 0 

Holland 8 2 6 

Sweden 3 5 -2 

England  6 7 -1 

USA 9 9 0 

 

When 2005 and 2020 are compared, the country with the highest rise in the ranking is the 

Netherlands. While the Netherlands was in the 8th place among the G10 countries in terms of 

health index in 2005, it rose 6 places in 2020 to the 2nd place after Japan. The Netherlands is the 

country that affects the rankings the most among the G10 countries. The change in the indicators 

in the health index in the Netherlands in this process can be seen as the main reason for the decline 

in the rankings of other countries. Because, apart from the Netherlands, there is no country that 

goes 2 places up or down. 

Compared to the index ranking in 2005, the country that fell behind the most in 2020 is 

Sweden (-2). This situation is remarkable for Sweden, which is one of the G10 countries. When 

the results of the index rankings of 2005 and 2020 are compared, the countries that have regressed 
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in terms of success except Sweden are Belgium, Canada, Italy and England. One of the remarkable 

points in the analysis results is; The USA's ranking has remained unchanged from 2005 to 2020, 

and the USA is consistently ranked last among the G10 countries. 

3. CONCLUSIONS AND RECOMMENDATIONS 

Health is an important output used when evaluating both human capital investment and the 

development level of countries. Although there are many factors that determine the health of 

countries, the health system is an important determinant. Health systems have three important 

purposes. These are to improve the health of the population, to respond to people's expectations, 

and to provide financial protection against the costs of illness or health. The success of the health 

system of the countries directly determines the level of health and the level of development in the 

long term. For this reason, various benchmarking, ranking, effectiveness, performance and cause-

effect analyzes have an extremely important place in the evaluation of the success of health reforms 

and health systems of countries. It is hoped that these analyzes will guide future interventions and 

provide an opportunity for comparison in terms of time/space. When compared to 2005, when the 

countries that declined in the ranking in 2020 are taken into account, the expected healthy life 

years at birth increased, the infant mortality rate per 1000 live births decreased, the maternal 

mortality rate per 1000 live births decreased again, and the risk of financial catastrophic 

expenditure for surgical procedures decreased. However, although there are improvements in the 

variable focus in general, there may be two reasons why some countries are relatively low in the 

ranking. Firstly, the developments in the health system success indicators in these countries are 

below the rate of progress in other countries, and secondly, rather than the rate of progress, the 

difference with other countries is high at the beginning. Considering the progress rates in the 

indicators, the Dutch infant mortality rate rose from 4.9 to 3.6; maternal mortality rate and maternal 

mortality rate also decreased from 8.5 to 1.2. The risk of financial catastrophic spending on surgical 

procedures has also been significantly reduced. When these development rates are compared with 

other countries, it has been seen that the Netherlands is among the countries with the highest rate 

of improvement in indicators. It even ranks first in the G10. On the other hand, from the point of 

view of the USA, which is in the last place in all three years in the ranking, although the infant 

mortality rate decreased from 6.9 to 5.4'in in 2020 compared to 2005, the risk of financial 

catastrophic expenditure for surgical procedures increased in 2020 compared to 2005.  For this 

reason, although the success of the USA in some health indicators is important, the relative decline 
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in other indicators in the health system success index can be considered as the main reason why it 

is still behind other G10 countries. 

It is extremely important whether the health system is effective or not. It is difficult to 

determine an absolute value in the effectiveness and success of health systems. For this reason, it 

is important to compare countries and systems with similar structures with the help of relatively 

various models. Therefore, it is necessary to increase the number of comparative studies to 

determine the effectiveness of the health system. Each work to be done will deal with the subject 

from a different perspective. In order to have a relatively effective health system, it is extremely 

important for countries to develop their own models as well as benefit from the positive 

experiences of other countries. 
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