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Sevilay Karaman , Duygu Ürek , İpek Bilgin Demir , Özgür Uğurluoğlu , Oğuz Işık 

The Impacts of Healthcare Spending on Health 
Outcomes: New Evidence from OECD Countries

Objective: This study aimed to reveal the impacts of the selected healthcare spending indicators on the selected health 
outcomes for OECD countries.

Materials and Methods: In this study, the data for OECD countries were analyzed by stepwise multiple regression analysis. 
Healthcare spending as a share of GDP, public and private healthcare spending per capita and pharmaceutical spending per 
capita were used as independent variables; infant and maternal mortality, male and female life expectancy at birth, and in 80 
years, and self-reported health were used as dependent variables.

Results: According to the results, it was found out that public healthcare spending per capita has a significant impact on 
maternal and infant mortality, male and female life expectancy at birth and in 80 years. Also, private healthcare spending 
per capita was found as an important determinant of self-reported health.

Conclusion: Based on the results, it can be suggested that it is necessary to increase the public support for mother-child 
health services to reduce maternal and infant mortality; and for services for improvement and promotion of health to increase 
life expectancy at birth and in 80 years. It is considered that improvements in the minimum income levels of individuals and 
increasing government promotion within the scope of the complementary health insurance offered by the private sector will 
have a positive impact on the individuals’ perception of health status.
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INTRODUCTION

Human capital has an important role in economic growth and development of countries (1). Especially good 
health status, an important part of human capital, is considered one of the conditions required for sustainable, 
long term economic development (2, 3). Improvements in health status can contribute to the welfare of countries 
by improving individuals’ production and consumption in the short term and return on investment in production 
activities in the long term (1, 4, 5). 

It is very hard for an individual to conduct any economic activity without good health status; even so, it is not 
possible for that activity to be productive. Therefore, initiatives and investments for the improvement of indi-
viduals’ health should always be given priority in most countries. It can be said that especially sufficient and 
effective spending has critical importance in the improvement of the health of individuals, and thus, societies. 
Healthcare spending covers all public and private expenditures for the final consumption of healthcare goods 
and services (6). Among these expenditures, especially spending by the state (particularly for the poor commu-
nity) is important as it can improve the health and welfare of human capital which supports the continuous eco-
nomic development of the country by improving access to healthcare services and the quality and affordability 
of these services (5, 7).

In the literature, it can be seen that the causal relationship between health outcomes and healthcare spending has 
attracted the attention of researchers recently (1, 8, 9). Despite many studies, there is still no consensus on the 
impacts of monetary health inputs on health outcomes, and contradictory findings are obtained most of the time 
(8–10). Moreover, it was found out that many studies only focused on one or two of the health outcome indicators 
- particularly infant mortality or life expectancy (1, 5, 11, 12). It was reported that it also applied to the spending 
indicators, which were taken as input variables (1, 8, 11). In this study conducted considering the concerned 
limitations of these studies in the literature, an effort was put to determine the impacts of healthcare spending on 
health outcomes for OECD countries using different spending and outcome indicators. This study is expected to 
provide contributions to the literature in this regard with the obtained results.
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MATERIALS and METHODS

Purpose and Model of Research
The present study aims to illustrate the impacts of the selected 
healthcare spending indicators [healthcare spending as a share 
of gross domestic product (GDP), public and private healthcare 
spending per capita and pharmaceutical spending per capita] on 
the selected health outcomes [infant mortality, maternal mortality, 
male and female life expectancy at birth, male and female life ex-
pectancy in 80 years and self-reported health] for OECD countries. 
The model of research designed in this regard is as follows (Fig. 1):

Data and Variables Used in the Research
Healthcare spending as a share of GDP, public and private health-
care spending per capita and pharmaceutical spending per capita 
were considered as independent variables in this study. Public 
healthcare spendings are financed through social security contribu-
tions, various forms of taxation to various branches of government 
and from external sources, while private healthcare spendings 
include private insurance premiums, direct payments or out-of-
pocket expenditures (13). Public and private healthcare spending 
per capita and pharmaceutical spending per capita indicators were 
adjusted according to the purchasing power parity (PPP) for inter-

Table 1. Indicators related to healthcare spending in OECD countries, 

2015

Countries	 Share of GDP	 PBHS	 PRHS	 PharmaS

Australia*	 9.1	 2.888,8	 1.399,9	 698.2

Austria	 10.3	 3.854,8	 1.245,2	 857.7

Belgium*	 10.4	 3.597,2	 1.059,2	 583.5

Czech Rep.	 7.3	 2.031,3	 434.7	 420.2

Denmark*	 10.3	 4.121,4	 784.3	 492.2

Estonia	 6.5	 1.426,5	 458.6	 393.3

Finland	 9.4	 2.972,8	 1.020,4	 610.2

France*	 11.1	 3.517,2	 947.0	 849.9

Germany	 11.2	 4.521,4	 831.3	 1043.7

Greece	 8.4	 1.305,8	 869.2	 625.4

Hungary	 7.2	 1.276,5	 636.5	 614.5

Iceland	 8.6	 3.345,1	 760.6	 593.1

Ireland*	 9.9	 3.521,9	 1.560,1	 702.0

Israel**	 7.1	 1.535.5	 855.5	 89.1

Japan*	 10.8	 3.591,2	 678.0	 744.5

Korea	 7.4	 1.429,6	 1.105,3	 459.5

Luxemburg	 6.0	 5.589,9	 1.228,0	 651.9

Mexico	 5.9	 550.1	 504.4	 317.8

Netherlands**	 10.9	 4.299,7	 1.003,7	 612.6

Norway	 10.0	 5.286,2	 903.9	 648.3

Poland	 6.3	 1.192,3	 511.3	 395.0

Portugal	 9.0	 1.763,8	 899.9	 521.4

Slovak Rep.	 6.9	 1.641,7	 417.7	 727.5

Slovenia	 8.5	 1.957,6	 773.2	 599.0

Spain	 9.2	 2.258,8	 921.3	 707.8

Sweden	 11.0	 4.406,0	 860.3	 569.6

Switzerland	 12.1	 4.820,5	 2.715,1	 678.4

Turkey	 4.1	 778.7	 217.9	 266.6

UK	 9.9	 3.286,2	 839.1	 473.5

USA*	 16.5	 4.457,2	 4.578,3	 1260.1

OECD Mean	 9.0	 2907,5	 1034.0	 606.9

Source: OECD Health Data, 2018. OECD: Organisation for Economic Co-operation 

and Development; GDP: Gross domestic product; PBHS: Public healthcare 

spending per capita (PPP, $); PRHS: Private healthcare spending per capita (PPP, 

$); PharmaS: Pharmaceutical spending per capita (PPP, $). *2014; ** 2013

Table 2. Indicators related to health outcomes in OECD countries, 2015

Countries	 FLEB	 MLEB	 FLE80	 MLE80	 IM	 MM	 SRH

Australia*	 84.4	 80.3	 10.3	 8.7	 3.4	 6	 85

Austria	 83.7	 78.8	 9.7	 8.3	 3.1	 4	 69

Belgium*	 83.9	 78.8	 10.4	 8.5	 3.4	 7	 74

Czech Rep.	 81.6	 75.7	 8.5	 7.2	 2.5	 4	 60

Denmark*	 82.8	 78.7	 9.8	 8.2	 4.0	 7	 71

Estonia	 82.2	 73.2	 9.7	 7.8	 2.5	 9	 54

Finland	 84.4	 78.7	 10.1	 8.4	 1.7	 3	 65

France*	 86.0	 79.5	 12.0	 9.5	 3.3	 9	 68

Germany	 83.1	 78.3	 9.4	 8.1	 3.3	 6	 65

Greece	 83.7	 78.5	 9.2	 8.7	 4.0	 3	 74

Hungary	 79.0	 72.3	 8.0	 6.8	 4.2	 17	 57

Iceland	 83.8	 81.2	 9.7	 8.5	 2.2	 4	 77

Ireland*	 83.5	 79.3	 9.8	 8.2	 3.5	 8	 83

Israel**	 83.9	 80.3	 9.7	 8.8	 3.1	 5	 82

Japan*	 86.8	 80.5	 11.7	 8.8	 2.1	 5	 30

Korea	 85.2	 79.0	 10.1	 8.0	 2.7	 11	 35

Luxemburg	 84.7	 80.0	 10.5	 8.8	 2.8	 10	 72

Mexico	 77.7	 72.3	 9.6	 8.7	 12.5	 38	 66

Netherlands**	 83.2	 79.5	 9.7	 8.0	 3.8	 7	 76

Norway	 84.2	 80.5	 9.9	 8.3	 2.3	 5	 76

Poland 	 81.6	 73.5	 9.4	 7.6	 4.0	 3	 58

Portugal	 84.3	 78.1	 9.7	 8.0	 2.9	 10	 46

Slovak Rep.	 80.2	 73.1	 8.1	 6.9	 5.1	 6	 66

Slovenia	 83.9	 77.8	 9.9	 8.1	 1.6	 9	 65

Spain	 85.8	 80.1	 10.7	 8.8	 2.7	 5	 72

Sweden	 84.1	 80.4	 9.8	 8.3	 2.5	 4	 81

Switzerland	 85.1	 80.8	 10.3	 8.7	 3.9	 5	 81

Turkey	 80.7	 75.3	 8.8	 7.3	 10.7	 16	 68

UK	 82.8	 79.2	 9.5	 8.4	 3.9	 14	 74

USA*	 81.3	 76.5	 9.7	 8.3	 5.8	 9	 90

OECD Mean	 83.3	 78.0	 9.8	 8.2	 3.8	 8.3	 68

Sources: OECD Health Data, 2018, and The World Bank, 2018. OECD: 

Organisation for Economic Co-operation and Development FLEB: Female life 

expectancy at birth; MLEB: Male life expectancy at birth; FLE80: Female life 

expectancy in 80 years; MLE80: Male life expectancy in 80 years; IM: Infant 

mortality; MM: Maternal mortality and SRH: Self-reported health. *2014; ** 2013
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country comparability. Infant mortality, maternal mortality, male 
and female life expectancy at birth and in 80 years and self-re-
ported health were used as dependent variables.

Data on the indicators of healthcare spending and health outcomes 
are provided in Table 1 and Table 2. As sufficient data were not 
available for these indicators in the last three years (2016, 2017 
and 2018) in the OECD database, data from 2015 were used. 
On the other hand, the World Bank data were used as the OECD 
database did not have sufficient data for maternal mortality among 
outcome indicators for a significant part of the countries. Further-
more, due to missing parts in 2015 data for some of the coun-
tries (Australia, Belgium, Denmark, France, Ireland, Israel, Japan, 
Netherlands and USA), all indicators in these countries were re-
vised according to the nearest year, 2013 or 2014. Additionally, 
as no data were available for any year in some of the indicators 
and the year of data was too old in other indicators in Canada, 
Chile, Latvia, Italy and New Zealand data, these five countries were 
excluded from the analysis and the remaining 30 countries in total 
were taken into evaluation in this study.

Data Analysis
In this study, a multiple linear regression analysis was conducted 
to evaluate the impacts of the healthcare spending indicators on 
the selected health outcomes. Due to the small sample size (n=30), 
a stepwise multiple regression analysis was used (14). All statisti-
cal analyses were carried out in SPSS (Statistical Package fort he 
Social Sciences) v21.0. The Durbin-Watson statistic and Variation 
Inflation Factor (VIF) were calculated and the level of significance 
was taken 0.05 to determine if there was multiple correlation and 
autocorrelation in the established regression models.

RESULTS

Table 3 outlines the results of the stepwise regression analysis con-
ducted to demonstrate the impacts of the healthcare spending indi-
cators on the selected health results. For the regression models, the 
Durbin Watson statistic under 2,5 and Variation Inflation Factors 
less than 10 point to the absence of multiple correlation and auto-
correlation (15) were accepted.

The statistical estimations for the regression models demonstrate 
that all of the models were significant and eligible for use. Public 
healthcare spending per capita among spending variables was 
found out to be the most important indicator of maternal mortal-
ity, infant mortality, male and female life expectancy at birth, male 
and female life expectancy in 80 years among health outcomes. 
The public healthcare spending per capita variable’s coefficient 
of explaining these health outcomes is 0.15, 0.15, 0.42, 0.22, 
0.16 and 0.18, respectively. Accordingly, it was determined that 
public healthcare spending per capita significantly affected neg-
atively infant mortality and significantly affected positively male 
and female life expectancy at birth, as well as male and female life 
expectancy in 80 years.

Private healthcare spending per capita was found out to be the 
most important indicator of self-reported health among health 
outcomes. The private healthcare spending per capita variable’s 
coefficient of explaining self-reported health is .20. Accordingly, 
private healthcare spending per capita was found out to signifi-
cantly affect positively self-reported health.

DISCUSSION

This study was conducted based on the data of 30 OECD mem-
ber states to demonstrate the impacts of healthcare indicators on 
health outcomes. Healthcare spending as a share of GDP, pub-
lic and private healthcare spending per capita and pharmaceuti-
cal spending per capita were used as healthcare spending; infant 
mortality, maternal mortality, male and female life expectancy at 
birth and in 80 years and self-reported health were used as health 
outcomes.

In the literature, it can be observed that results vary between coun-
try groups and variables and difference depends on data types and 
methods of estimation (16–19). As a result of the findings from 
this study, maternal mortality and infant mortality reduces with 

Table 3. Results of stepwise multiple regression analysis of the effects of healthcare spendings on health outcomes

Dependent variables	 MM	 IM	 MLEB	 FLEB	 MLE80	 FLE80	 SRH

Selected variables	 PBHS	 PBHS	 PBHS	 PBHS	 PBHS	 PBHS	 PRHS

Beta 	 -0.39	 -0.39	 0.65	 0.47	 0.41	 0.42	 0.45

p-value	 (0.037)	 (0.034)	 (<0.001)	 (0.009)	 (0.026)	 (0.021)	 (0.013)

R2	 0.15	 0.15	 0.42	 0.22	 0.16	 0.18	 0.20

F	 4.794	 4.944	 19.898	 7.909	 5.499	 6.007	 7.045

p-value	 (0.037)	 (0.034)	 (<0.001)	 (0.009)	 (0.026)	 (0.021)	 (0.013)

Input variables: Share of GDP; PBHS: Public healthcare spending per capita (PPP, $); PRHS: Private healthcare spending per capita (PPP, $); PharmaS: Pharmaceutical 

spending per capita (PPP, $). Output variables: MM: Maternal mortality; IM: Infant mortality; MLEB: Male life expectancy at birth; FLEB: Female life expectancy at birth; 

MLE80: Male life expectancy in 80 years; FLE80: Female life expectancy in 80 years; and SRH: Self-reported health

Healthcare spending 
as a share of GDP (%)

Public healthcare spending 
per capita (PPP, $)

Private healthcare spending 
per capita (PPP, $)

Pharmaceutical spending 
per capita (PPP, $)

Infant mortality
Maternal mortality

Male life expectancy at birth
Female life expectancy at birth

Male life expectancy in 80 years
Female life expectancy in 80 years

Self-reported health

Healthcare Spending 
Indicators

Healthcare Outcome 
Indicators

Independent Variable Dependent Variable

Figure 1. Research model
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increased public healthcare spending per capita, which is paral-
lel to the literature. For example, in the studies conducted with 
1985 data from Sri Lanka (20), 1999–2004 data from 47 African 
countries (1), 1995–2010 data from 20 Eastern Mediterranean 
Countries (EMC) member states (9), 1995–2013 data from BRICS 
(Brasil, Russia, India, China and South Africa) countries (7), and 
2000–2014 data from 25 countries (21) it was determined that 
infant mortality reduced with increased public healthcare spend-
ing per capita. In the study made with the data from 34 Asian 
countries, it was determined that the most important indicator of 
infant mortality was public healthcare spending per capita (22). In 
the study conducted with 2000 data from 127 member countries 
of the Development Assistance Committee (DAC) of the OECD 
(23) and 1999–2010 data from 19 Middle East and South Africa 
countries (24), similarly, lower rates of infant mortality and mater-
nal mortality were obtained with higher rates of public healthcare 
spending per capita. In a country or a region, with the start of the 
provision of simple and basic public healthcare services, including 
mother-child healthcare programs and immunization and increased 
public funding allocated to these fields, maternal and infant mortal-
ity rates will significantly drop down (25).

In the study, it is observed that the rates of male and female life 
expectancy at birth, as well as male and female life expectancy in 
80 years, get higher with the increased rate of public healthcare 
spending per capita, which is parallel to the literature. For exam-
ple, in the studies conducted with 1960–1997 data from USA (10), 
1988 data from 21 OECD countries (14), and 2000–2014 data 
from 25 countries (21), it was found out at life expectancy at birth 
increased with increased public healthcare spending per capita. As 
healthcare services help the longer length of life by supporting in-
dividuals’ strength, power and energy of life, as the spending of 
the public in this field increases, the provision of basic healthcare 
services, mainly protective healthcare services, will expand and the 
risk of diseases will drop down. Therefore, individuals’ average life-
time will be longer.

In this study, it was also determined that private healthcare spend-
ing per capita positively affected the perceived health status. Indi-
viduals’ private healthcare spending is closely related to their in-
come level. Because with an increased level of income, people tend 
to prefer private health insurance or private healthcare spending 
more, it can be assumed to reflect positively on their health status. 
The studies in the literature also demonstrate a strong relationship 
between the perceived health status with income level (26–29).

CONCLUSION

In this study, it was tried to evaluate the casual relationships be-
tween healthcare spending indicators and health outcomes with a 
stepwise multiple regression analysis using the data from 30 OECD 
countries. As a result of the study, it was found out that public 
healthcare spending per capita has a significant impact on mater-
nal and infant mortality, male and female life expectancy at birth 
and in 80 years; and private healthcare spending per capita has a 
significant impact on self-reported health.

Based on the finding that public healthcare spending per capita 
has a significant impact on infant mortality and maternal mortal-
ity, considered to be health indicators, it can be concluded that it 

is necessary to increase public funding for protective healthcare 
services, such as mother-child health to reduce these mortalities. 
Regulations for increasing public funding for these areas also need 
to be supported by economic and social policies. Moreover, public 
healthcare spending per capita also has a significant impact on the 
length of life. In this respect, it can be assumed that it is important 
to increase public support for services, especially for the develop-
ment and promotion of health for obtaining an important improve-
ment in both the lifetime and life quality of individuals.

Because especially healthcare spending positively affects self-re-
ported health and individuals’ income level also has an important 
role at this point, it can be assumed that improvements in the 
minimum income level individuals will indirectly affect their health 
status in a positive way. In this respect, it can be concluded that 
increasing government promotion within the scope of the comple-
mentary health insurance offered by the private sector will have a 
positive impact on the individuals’ perception of health status.

Considering the possibility of different factors affecting health out-
comes for different country groups, another recommendation of 
this study is to conduct future studies with a design of research to 
include different country groups and make comparisons between 
country groups.
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