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Abstract 
 

The paper investigates the linkage between public health expenditure and general health 

among all the European Union member states. Using the regression analysis we considered three 

independent variables (health expenditure, GDP/capita growth and number of nurses and 

midwives per 1000 inhabitants) and 2 dependent variables (life expectancy and infant mortality 

rate) to build two multifactorial regressions. Following the results, we were able to see that an 

increase in health expenditure generates an increase in life expectancy. Nevertheless, an increase 

in health expenditure generates a decrease in the infant mortality rate.  
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1. Introduction  
 

A large body of literature has investigated the connection between public health expenditure 
and health outcomes, especially in what concerns the low and middle-income countries (Oladosu 
et al., 2022). However, the studies that investigated the same connection in the case of European 
Union countries are far less numerous. Nixon and Ulmann (2006) reached the conclusion that 
increasing public healthcare expenditure in the period 1980-1995 in the case of the 15 old member 
states of European Union proved to be beneficial in terms of infant mortality, but only marginally 
beneficial in the case of life expectancy. More recently, Onofrei et al. (2021) have analysed the 
relationship between government expenditure on health and health outcomes in the case of the 
new member states of the European Union and have concluded that these variables are in a long-
term equilibrium relationship.   

In general, examining the relationship between health government expenditure and different 
health indicators is not an easy task, given the fact that public health is influcenced by a lot more 
factors other than the government expense that is done in this direction.  

The purpose of this paper is to investigate the linkage between public health expenditure and 
general health among all European Union member states. Using the regression analysis we 
considered three independent variables (health expenditure, GDP/capita growth and number of 
nurses and midwives per 1000 inhabitants) and 2 dependent variables (life expectancy and infant 
mortality rate) in order to analyse this connection. 
 
2. Theoretical background 
 

In the last two decades, a growing interest has been paid to the potential economic benefits in 
terms of growth and development, of improving population health. There is a long-term 
relationship between the health of the citizens and the dynamics of per capita income (Romer, 
1996). Bloom et al. (2004)  point out the mechanisms through which an increased state of health 
of individuals actually leads to economic benefits: first, the increased productivity at the 
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workplace, leading to higher wages; then, the ability to work for longer periods, including later 
retirement; the possibility of supporting financially their education; the increased saving and 
investment; and the economic safety. The idea was mentioned first by Rosen (1993) long time 
ago, which made clear that the welfare of nations depended partially on the health of their citizens. 
However, this theme became a subject of attention with the 2001 Commission’s report on 
macroeconomics and health, which suggested once again that improving health is a strategic 
policy in increasing income and reducing poverty in developing countries (Commission on 
Macroeconomics and Health, 2001). A few years later, in 2005, Suhrcke et al. (2005) provided 
evidence on the importance of health on the economy in well-developed countries. They implied 
that if Europe wants to become more competitive world-wide, investment in human capital is 
needed. Health should definitively be seen as a “consumer good” appreciated as an important 
component of general welfare and not only as a “capital good” that improves economic 
productivity. 

There are many empirical studies that emphasized the significant relationshio between public 
health spending and health (Raeesi et al., 2018; Edeme et al., 2017; Arthur et al., 2017; Malhotra 
et al., 2016). However, the evidence provided mixed results, although the positive results of 
increasing health public spending prevailed in front of the negative ones (Jakovljevic et al., 2016; 
Ray et al., 2020; Kaur, 2020). 

As far as concerns the European Union countries case, there are not many studies investgating 
the relationship between public health expenditure and relevant health indicators. Before the 
COVID-19 pandemic, health spending was growing faster than the economy. This led to an 
increase in the share of health expenditure in GDP from 6,4% in 2000 to 7,5% in 2018 across the 
European Union. In absolute figures, current health spending has increased from $1,4 trillion to 
$2,2 trillion. The amount spent by high- and middle-income countries on health is showing the 
same trend, but there are still high inequalities between countries. Health expenditure has 
increased at a much faster rate in middle-income countries than in higher-income countries. As a 
result, the difference in health expenditure per person between high- and middle- and low-income 
countries has fallen from 51-fold in 2000 to 28-fold in 2018. 
 
3. Research methodology 
 

We considered it appropriate to carry out an econometric analysis that would match health 
expenditure as an independent variable on the one hand and indicators describing the health 
system of EU member states on the other. 

The sample taken into consideration covers the European Union member states, while the 
analysis period is 2008-2019. The source of the data for all variables used in econometric study 
is the database World Development Indicators, supplied by the World Bank. 

The study of panel structure data allows the joint analysis of cross-section data series (in our 
case the countries belonging to the European Union), as well as chronological data series. The 
software package used for data analysis was E-views 11 Student Lite. 

The simple linear regression model for panel data is as follows: 
௜௧ݕ  ൌ ߙ ൅ ܺᇱ௜௧ߚ ൅ ௜ߜ ൅ ௧ߣ ൅  ௜௧    (1)ߝ

where:  
ity  - dependent variable 

i=1,2,...N (countries) 
t=1,2,...T (time) 

itX '  - vector of explanatory variables (regressors) α şi β – model parameters 
i  şi t  - specific effects (random or fixed)  

ti,  - error term 
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The econometric model has three explanatory (independent) variables, which are described in 
Table no.1. As dependent variables, we took into account life expectancy at birth, respectively 
mortality rate below 5 years. The structural forms of the used regressions are shown below: 
 ܸܵ ௜ܰ௧ ൌ ܽ଴ ൅ ܽଵ	 ൈ ܪܥ ௜ܵ௧ ൅ ܽଶ ൈ 	ܤܫܲ ൅ ܽଷ ൈ ௜,௧ܯܣ ൅ ௜ߜ ൅ ௧ߣ ൅  ௜௧  (2)ߝ

௜௧ܯܴ  ൌ ܽ଴ ൅ ܽଵ	 ൈ ܪܥ ௜ܵ௧ ൅ ܽଶ ൈ 	ܤܫܲ ൅ ܽଷ ൈ ௜,௧ܯܣ ൅ ௜ߜ ൅ ௧ߣ ൅  ௜௧  (3)ߝ
 

Table no. 1. Variables used in the econometric model 

 
 

Source: realized by authors 
 

4. Findings 
 

Performing Likelyhood ratio-Redundant test analysis and also Hausman test (See Table 2 and 
Table 3), we have reached the conclusion a fixed-effects model is more appropriate. 
 

Table no.2 Redundant fixed-effects test 

 
Source: realized by authors 
 

Table no.3. Hausman Test 

 
Source: realized by authors 

 
In the following tables (Table 4 and Table 5), we present the results of the FEM econometric 

models. The results of the first model show a direct relationship between the independent 
variables (health expenditure, GDP/capita growth and the number of nurses and midwives per 
thousand inhabitants) and the dependent variable, life expectancy at birth. A one-percent increase 
in health expenditure generates a 0.28-year increase in life expectancy at birth. A one percent 
increase in GDP results in an increase in life expectancy at birth of 0.1 years. For nurses and 
midwives, an increase of one percent would result in an increase in life expectancy of 0.12 years. 
The estimated coefficients of independent variables are statistically relevant. The standard error 
values of the regression function coefficients are small compared to the coefficients values, which 
proves the soundness of their estimation. The coefficient of determination of the model has a very 
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high value, of 95,5%, which shows that the explanatory variables explain to a great extent  the 
variation of the dependent variable. 
 

Table no. 4 Results of the first econometric model (dependent variable: life expectancy at birth) 

 
Source: realized by authors 

 
The results of the second model show a direct relationship between independent variables 

(health expenditure, GDP/capita growth, number of nurses and midwive per 1000 inhabitants) 
and mortality rate, under 5 years (per 1000 live births). An increase in health expenditure of 1% 
results in a reduction in the infant mortality rate of 0.20. There is no significant influence between 
the independent variable nurses and midwives and the dependent variable infant mortality. An 
increase of one percent in GDP would result in a decrease in the infant mortality rate of 0.04. The 
estimated coefficients of independent variables are statistically relevant. The standard error values 
of the regression function coefficients are small compared to the coefficients values, which proves 
the soundness of their estimation. 

The coefficient of determination of the model has a very high value, of 93,7%, which shows 
that the explanatory variables explain to a great extent  the variation of the dependent variable. 

 

Table no. 5 Results of the second econometric model (dependent variable: mortality rate -under 5) 

 
Source: realized by authors 
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5. Conclusions 
 

The results indicate that when public health expenditure increases, the overall mortality of a 
population reduces and an increase in life expectancy is being generated. An increase with 1 % 
of the public health expenditure leads to a 0.20% decrease in infant mortality. We have also 
identified a positive and significant relationship between public health spending and population 
life expectancy at birth. A 1% increase in public spending leads to an increase in life expectancy 
at birth of 0.28 years.  
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