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ABSTRACT 

 

This study analyses the dynamics of Gross Domestic Product and health expenditure for 25 

OECD European countries from 1993 to 2015. The novelty of this work is in the joint evaluation 

of the impact of the Great Recession of the XXI century and the post-crisis period on the growth 

dynamics of both variables. 

We estimate a Vector Error Correction model with countries’ fixed effects, and amongst other 

findings, we conclude that the growth dynamics of health expenditure did not change 

significantly during the crisis. 

We perform additional assessments with a third variable related to the population’s health status 

that show there was a higher rate of people reporting poor health during the crisis and in the 

following periods, and the health status is caused by GDP rather than health spending. 

Moreover, we decompose the analysis by health financing scheme, and we observe that 

countries mostly financed by compulsory health insurance scheme had a worsened health status 

even though there was no decrease in the growth of health expenditure. 

These findings are a relevant contribution to the comprehensive and recent literature about the 

impact of the financial crisis on health. We show there was no direct impact of the Great 

Recession on the process that determines health expenditure growth, and that a possible 

deterioration in health during the recession goes beyond the effect on health spending of 

economic growth. 

 

Keywords: health expenditure, income, health status 

JEL Classification: I10; I13 
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1. INTRODUCTION 

Health expenditure has increased substantially in recent decades in developed countries (Huber 

and Orosz, 2003; OECD, 2014; OECD, 2017a).  According to OECD (2017b), health 

expenditure growth has exceeded GDP growth in most OECD countries in the period before 

the crisis, and that has contributed to substantial improvements in health. OECD (2017a) claims 

that “health spending has been the major contributing factor to gains in life expectancy over the 

last two decades”. 

The increase in income level, population ageing, raised population expectations, technological 

innovation and low productivity in the health sector (Baumol’s cost disease) are commonly 

pointed out as the most important factors explaining the high rate of health expenditure growth 

(Marino et al., 2017). On the other hand, income is the critical element in explaining differences 

in health care expenditure across countries (Baltagi and Moscone, 2010).  

The Great Recession of the XXI century started in 2008 and brought a substantial GDP decline 

together with unemployment rate rise and fiscal policies aimed at cutting public spending in the 

following years (see, for instance, Danziger, 2013; or Keeley and Love, 2010, for details). Since 

“more than three-quarters of health spending come from public sources,” (…) “health spending 

slowed significantly across Europe after years of continuous growth” (OECD/EU, 2016). 

The objective of this paper is to contribute to the topic of the impact of the Great Recession on 

health and health expenditure. Specifically, we want to answer two related questions: ‘How has 

the Great Recession affected health expenditure growth?’, and ‘Has the Great Recession 

contributed to a deterioration in the population health status?’. To answer these questions, we 

focus the analysis on the 25 OECD European countries, and use data from 1993 to 2015, 

controlling for countries’ heterogeneity. We also analyze whether the health systems financing 

scheme impacts on this dynamic. There is a vast literature on the classification of health systems 

(see, for instance, Toth, 2016; Bohm et al., 2013; Wendt, 2014; Freeman and Frisina, 2010). In 

this paper, health systems are classified using the predominant financing scheme defined in the 

System of Health Accounts (OECD/Eurostat/WHO, 2017). It includes government schemes, 

compulsory health insurance, voluntary health insurance and private funds. However, and 

according to OECD (2017a), the primary sources of funding are government schemes and 
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compulsory health insurance that account for about 75% of health expenditure in OECD 

countries. 

Government schemes are mostly financed from taxes, and are the main funder in countries like 

Portugal and the United Kingdom. On the other side, compulsory health insurance scheme is a 

kind of financing that guarantees access to health care, based on the payment of contributions 

to a health insurer. It is the prime source of funding in countries such as France or Germany. In 

this sense, there is an additional question that arises in this study: “What has been the role of 

the countries’ health financing scheme during and after the Great Recession?” 

The rest of this paper is organized as follows. In section 2 we provide some background. Section 

3 describes the methodology used in this article. Our results are presented in section 4, and 

Section 5 concludes. 

 

2. BAÇKGROUND 

The relationship between health expenditure and economic growth in developed countries is 

well-documented in the literature. Although there is a two-sided relationship between both 

variables (Swift, 2011), there has been a significant focus on the impact of GDP growth on 

health spending.  

In one of the first articles on this subject, Newhouse (1977) concluded that the income elasticity 

of health expenditure was above one. Since then, there has been a vast research on the income 

elasticity of health expenditure. The results are not completely conclusive, but as a general rule 

one may expect for more prosperous countries an income elasticity below one and for poorer 

countries an income elasticity above one (Baltagi et al., 2017). 

On the other hand, there is a set of factors other than income commonly pointed out in the 

literature as relevant in explaining differences in the level and in the growth rate of health 

expenditure. However, the results have depended particularly on the model specification, 

namely the use of cross-section or panel data, or whether dynamic or static models are used 

(Xu et al., 2011; Nghiem and Connelly, 2017). As Baltagi and Moscone (2010) observed “while 

income has been recognized as an important determinant of health care spending, there is still 
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no consensus on which other factors may be associated with the remaining largely unexplained 

variation in per capita health expenditure.” 

Given the importance of GDP growth on health spending across countries and over-time, it was 

not surprising that a vast literature appeared that sought to understand how and to what extent 

health spending has been affected by the Great Recession of the XXI century (Simou and 

Koutsogeorgou, 2014; Baji et al., 2015; Antonanzas, 2013; Maresso et al., 2015). Portela and 

Thomas (2013) found a significative decrease in total health expenditure as a percentage of 

GDP, using 27 European Union member states. Some OECD reports (OECD/EU, 2016; OECD, 

2015) showed that there had been a slowdown in health expenditure growth, but that the 

economic crisis didn’t affect all countries in similar ways (Maresso et al., 2015). 

In addition to the expected impact of the financial crisis on health expenditure, there will also 

be an impact on population health resulting from job loss and contraction of public spending 

(Thomson et al., 2014). The first effect could lead to anxiety and depressive symptoms and the 

latter to cuts in social spending, and both could have an impact on the living standards of (part 

of) the population. 

Despite a broad literature on health expenditure, economic growth and population’s health 

(Jofre-Bonet et al., 2017; Quaglio et al., 2013), few studies analyze the joint impact of the Great 

Recession of the XXI century, as well as of the post crisis period, in health expenditure growth 

and the population’s health status. Besides using countries’ fixed effects, we also try to 

understand which of these impacts prevails (i.e., income or health expenditure contraction) in 

the explanation of population’s health status. 

 

3. METHODOLOGY 

3.1. Data 

In the first model, we evaluate the dynamics between GDP (per capita) and health expenditure 

(per capita) using panel data from 25 OECD European countries,1 from 1993 to 2015, obtained 

                                                 

1 This study focuses on European countries due to data comparability and availability of long time series. The 
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from the OECD database.2 Health expenditure corresponds to total current health expenditure. 

Both variables are measured in constant (2010) Purchasing Power Parity US Dollars. The 

descriptive statistics for both time series are in Table 1. 

TABLE 1 

Descriptive statistics 

 
Gross Domestic 

Product (GDP) 

Health 

Expenditure 

(Health) 

Self-perceived 

health* 

Mean 34042.37 2828.06 0.099 

SD 14106.36 1322.36 0.042 

Max 91367.50 6758.80 0.22 

Min 7984.60 418.13 0.025 

N 571 559 279 

Time 1993-2015 1993-2015 2004-2015 

*Proportion of people that report a bad or very bad health status 

 

The second model includes a third variable called “self-perceived health” that corresponds to a 

“subjective assessment by the respondents of his/her health” (EUROSTAT, 2016) from the 

‘European Health Interview Survey’ and ‘EU Statistics on Incomes and Living Conditions’ 

conducted by Eurostat. The perceived health question intends to “evaluate the general status, 

health inequalities and health care needs at the population level” (EUROSTAT, 2016), and it 

measures health status as ‘Very Good/Good/Fair/Bad/Very Bad.’ 

In this study, we use as indicator of the population health status the proportion of respondents 

that report a bad or very bad health status, in line with the literature (Brenner, 2016; Arroyo et 

al., 2015; Mayer and Foster, 2015). We estimate the second model with the three endogenous 

variables for 2004-2015 and 24 countries,3 since the variable exists only from 2004 onwards. 

 

                                                 
countries are: Austria, Belgium, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, 

Iceland, Ireland, Italy, Luxembourg, Latvia, the Netherlands, Norway, Poland, Portugal, Slovak Republic, 

Slovenia, Spain, Sweden, Switzerland, the United Kingdom. 

2 OECD database: http://stats.oecd.org/ 

3 We exclude Switzerland in the second model due to missing values. 
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3.2. Model 

We estimate two different models. In the first model, we analyse the joint dynamics of GDP 

and health expenditure. Logged variables are employed to stabilize the variance and help in the 

economic interpretation of the results. To estimate the long-term relationship between GDP and 

health expenditure, we compute unit root tests to see if the variables are stationary, and conclude 

that the variables are integrated of order one. Then, we estimate the cointegrating tests that 

indicate both variables have a long-term relationship (see Annex 1). 

The impact on the variable dynamics of the Great Recession, as well as the post-crisis period, 

are estimated using a Vector Error Correction model, and the introduction of two dummy 

variables: the Crisis dummy, which takes the value one between 2008 and 2012, and zero 

otherwise; and the Recovery dummy, which takes the value one between 2013 and 2015, and 

zero otherwise.  

Although the Great Recession has been officially dated in the US as lasting from December 

2007 to June 2009 (Danziger, 2013), we use 2012 as the threshold between crisis and post-crisis 

period because the first quarter of 2013 was the last with a GDP negative growth for the average 

of OECD European countries.4 We opted for the inclusion of countries’ fixed effects in all the 

models to control for heterogeneity. The Vector Error Correction model to be estimated is 

composed of equations 1 and 2: 

 

Model 1: 

∆log(𝐺𝐷𝑃)𝑖,𝑡 = 𝛽10 + 𝛽11∆ log(𝐺𝐷𝑃)𝑖,𝑡−1 + 𝛽12∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−1 + 𝛽13𝐷𝑐𝑟𝑖𝑠𝑖𝑠 +

𝛽14𝐷𝑟𝑒𝑐𝑜𝑣 + 𝛽15∆ log(𝐺𝐷𝑃)𝑖,𝑡−2 + 𝛽16∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−2 + 𝛽17(log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑡−1 +

𝛼 log(𝐺𝐷𝑃)𝑡−1 + 𝑐) +𝜀𝑖1,𝑡 (eq. 1) 

∆log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡 = 𝛽20 + 𝛽21∆log(𝐺𝐷𝑃)𝑖,𝑡−1 + 𝛽22∆log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−1 + 𝛽23𝐷𝑐𝑟𝑖𝑠𝑖𝑠 +

𝛽24𝐷𝑟𝑒𝑐𝑜𝑣 + 𝛽25∆ log(𝐺𝐷𝑃)𝑖,𝑡−2 + 𝛽26∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−2 + 𝛽27(log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑡−1 +

𝛼 log(𝐺𝐷𝑃)𝑡−1 + 𝑐)+𝜀𝑖2,𝑡 (eq. 2) 

                                                 

4 We also performed estimations with 2013 as a threshold instead of 2012. The findings have not changed. 
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where:  

 log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−1 + 𝛼 log(𝐺𝐷𝑃)𝑖,𝑡−1 + 𝑐 , corresponds to the cointegration equation (CE), 

and the subscripts “i” and “t” correspond to country and year, respectively. 

 

Model 2 aims to examine the short-term dynamics of health status, GDP and health expenditure. 

The model to be estimated is a VAR, with the three variables and using countries’ fixed effects: 

 

Model 2 

∆log(𝐺𝐷𝑃)𝑖,𝑡 = 𝛽10 + 𝛽11∆ log(𝐺𝐷𝑃)𝑖,𝑡−1 + 𝛽12∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−1 +

𝛽13∆𝑆𝑒𝑙𝑓𝑝𝑒𝑟ℎ𝑒𝑎𝑙𝑡ℎ𝑖,𝑡−1 + 𝛽14∆ log(𝐺𝐷𝑃)𝑖,𝑡−2 + 𝛽15∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−2 +

𝛽16∆𝑆𝑒𝑙𝑓𝑝𝑒𝑟ℎ𝑒𝑎𝑙𝑡ℎ𝑖,𝑡−2 + 𝛽17𝐷𝑐𝑟𝑖𝑠𝑖𝑠 + 𝛽18𝐷𝑟𝑒𝑐𝑜𝑣 + 𝜀𝑖1,𝑡 (eq. 3) 

∆log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡 = 𝛽20 + 𝛽21∆ log(𝐺𝐷𝑃)𝑖,𝑡−1 + 𝛽22∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−1 +

𝛽23∆𝑆𝑒𝑙𝑓𝑝𝑒𝑟ℎ𝑒𝑎𝑙𝑡ℎ𝑖,𝑡−1 + 𝛽24∆ log(𝐺𝐷𝑃)𝑖,𝑡−2 + 𝛽25∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−2 +

𝛽26∆𝑆𝑒𝑙𝑓𝑝𝑒𝑟ℎ𝑒𝑎𝑙𝑡ℎ𝑖,𝑡−2 + 𝛽27𝐷𝑐𝑟𝑖𝑠𝑖𝑠 + 𝛽28𝐷𝑟𝑒𝑐𝑜𝑣 + 𝜀𝑖2,𝑡 (eq. 4) 

∆Selfperhealth𝑖,𝑡 = 𝛽30 + 𝛽31∆ log(𝐺𝐷𝑃)𝑖,𝑡−1 + 𝛽32∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−1 +

𝛽33∆𝑆𝑒𝑙𝑓𝑝𝑒𝑟ℎ𝑒𝑎𝑙𝑡ℎ𝑖,𝑡−1 + 𝛽34∆ log(𝐺𝐷𝑃)𝑖,𝑡−2 + 𝛽35∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−2 +

𝛽36∆𝑆𝑒𝑙𝑓𝑝𝑒𝑟ℎ𝑒𝑎𝑙𝑡ℎ𝑖,𝑡−2 + 𝛽37𝐷𝑐𝑟𝑖𝑠𝑖𝑠 + 𝛽38𝐷𝑟𝑒𝑐𝑜𝑣 + 𝜀𝑖3,𝑡 (eq. 5) 

 

4. RESULTS AND DISCUSSION 

The estimated long-run relationship between GDP and health expenditure is presented in Table 

2. The cointegration equation shows that the GDP-elasticity of health expenditure is about 1.27. 

It should be noted that the null hypothesis of a unit elasticity can be rejected at the 5% level. 
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However, this result is sensitive to the cointegrating pattern.5 

TABLE 2 

Cointegration equation (CE) 

Dependent variable: log(HEALTH) 

Coefficient  Variable Estimate SE 

𝛼 log(𝐺𝐷𝑃) 1.271255 0.11647 

 

The results of the Panel Vector Correction model (Model 1) are presented in Table 3. The 

estimated coefficients of countries’ fixed effects are omitted to simplify the tables. The standard 

errors (S.E.) are corrected using the White diagonal S.E.. 

TABLE 3 

Estimation of the Panel VECM (Model 1)6 

Dependent variable: ∆ 𝐥𝐨𝐠(𝑮𝑫𝑷) 
Coefficient  Variable Estimate SE(corrected) 

𝛽10 Constant 0.255425** 0.114797 

𝛽11 ∆ log(𝐺𝐷𝑃)𝑖,𝑡−1 0.413358*** 0.096281 

𝛽12 ∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−1 0.045352 0.036840 

𝛽13 𝐷𝑐𝑟𝑖𝑠𝑖𝑠 -0.038113*** 0.003711 

𝛽14 𝐷𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑦 -0.018320*** 0.003186 

𝛽15 ∆ log(𝐺𝐷𝑃)𝑖,𝑡−2 -0.290072*** 0.054998 

𝛽16 ∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−2 -0.020019 0.032112 

𝛽17 𝑐𝑜𝑖𝑛𝑡. 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 0.042333** 0.021358 

Adjusted R-squared: 0.49; F-statistic: 15.71*** 

Dependent variable: ∆ 𝐥𝐨𝐠(𝑯𝑬𝑨𝑳𝑻𝑯) 
Coefficient  Variable Estimate SE (corrected)  

𝛽20 Constant -0.561097*** 0.128902 

                                                 

5 In addition to case 3 (intercept – no deterministic trend in CE and VAR), we considered other cointegrating 

patterns in the VEC model. Case 1: no intercept or trend in CE or VAR; case 2: intercept (no trend) in CE – no 

intercept in VAR; case 4: intercept and trend in CE – no trend in VAR; case 5: intercept and trend in CE – linear 

trend in VAR. Case 2, case 4 and case 5 indicate there is no evidence for the rejection of the null hypothesis of 

unitary elasticity, but case 1 produced an income elasticity of health expenditure significantly below one. 

6 We performed some robustness checks. We estimated a VAR in levels, concluding that health expenditure does 

not change significantly during the crisis. Moreover, we considered the five cointegrating patterns in the VEC 

model. All estimations (except for case 4) indicate the variation on health expenditure growth is not significant 

during the crisis and in the following years. Case 4 indicates a contraction on health expenditure (significant at the 

5% level) during the crisis. The economic crisis and the following period did not have a significant impact on the 

growth of public health expenditure in any of these cases. We also performed the estimations excluding 

Switzerland (which is not included in Model 2 estimations), and the conclusions did not change. 
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𝛽21 ∆ log(𝐺𝐷𝑃)𝑖,𝑡−1 0.247520*** 0.085140 

𝛽22 ∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−1 0.136488*** 0.044591 

𝛽23 𝐷𝑐𝑟𝑖𝑠𝑖𝑠 -0.007640 0.005422 

𝛽24 𝐷𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑦 0.001658 0.005446 

𝛽25 ∆ log(𝐺𝐷𝑃)𝑖,𝑡−2 0.067372 0.093695 

𝛽26 ∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−2 0.046527 0.038757 

𝛽27 𝑐𝑜𝑖𝑛𝑡. 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 -0.108683*** 0.023897 

Adjusted R-squared: 0.30; F-statistic: 7.72*** 

***Significant at the 1% level; **Significant at the 5% level. 

 

The results show both equations are significant at the 1% level. The time dummies indicate that 

the financial crisis led to a significant (at the 1% level) reduction in GDP, as well as a (non-

significant) decline in health expenditure growth. After the end of the recession, GDP and 

health expenditure growth increased from the low crisis levels, but GDP has remained 

significantly below pre-crisis levels.  

Both 𝛽12 and 𝛽16 as well as 𝛽21 and 𝛽25 are positive, evidencing the pro-cyclical action of the 

variables. To see the statistical significance of the lagged values of Health Expenditure on GDP 

and the reverse, we estimated the Granger causality. The results on Table 4 show that health 

expenditure growth does not cause GDP growth, but GDP growth contributes to health 

expenditure growth (significant at 1%). 

TABLE 4 

Granger causality – Model 1 

Dependent variable: ∆ 𝐥𝐨𝐠(𝑮𝑫𝑷) 
Variable Chi-square Prob. 

∆ 𝐥𝐨𝐠(𝑯𝑬𝑨𝑳𝑻𝑯) 2.414349 0.2990 

Dependent variable: ∆ 𝐥𝐨𝐠(𝑯𝑬𝑨𝑳𝑻𝑯) 

Variable Chi-square Prob. 

∆ 𝐥𝐨𝐠(𝑮𝑫𝑷) 16.80008*** 0.0002 

***Significant at the 1% level. 

 

Table 5 presents the results of the estimation of Model 2, that show all equations are significant 
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(by F-statistics). Despite the smaller number of observations, Model 2 seems to confirm the 

results of Model 1. 

TABLE 5 

Estimation of the Panel VAR (Model 2) 

Dependent variable: ∆ 𝐥𝐨𝐠(𝑮𝑫𝑷) 
Coefficient  Variable Estimate SE (corrected) 

𝛽10 Constant 0.041632*** 0.008271 

𝛽11 ∆ log(𝐺𝐷𝑃)𝑖,𝑡−1 0.224588** 0.113646 

𝛽12 ∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−1 0.075832 0.062678 

𝛽13 ∆𝑆𝑒𝑙𝑓𝑝𝑒𝑟ℎ𝑒𝑎𝑙𝑡ℎ𝑖,𝑡−1 0.368195 0.223659 

𝛽14 ∆ log(𝐺𝐷𝑃)𝑖,𝑡−2 -0.445086*** 0.065399 

𝛽15 ∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−2 0.009548 0.052843 

𝛽16 ∆𝑆𝑒𝑙𝑓𝑝𝑒𝑟ℎ𝑒𝑎𝑙𝑡ℎ𝑖,𝑡−2 0.525303* 0.274133 

𝛽17 𝐷𝑐𝑟𝑖𝑠𝑖𝑠 -0.047680*** 0.008364 

𝛽18 𝐷𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑦 -0.026140*** 0.009517 

Adjusted R-squared: 0.34; F-statistic: 4.44*** 

Dependent variable: ∆ 𝐥𝐨𝐠(𝑯𝑬𝑨𝑳𝑻𝑯) 
Coefficient  Variable Estimate SE (corrected) 

𝛽20 Constant 0.018225** 0.008202 

𝛽21 ∆ log(𝐺𝐷𝑃)𝑖,𝑡−1 0.266008** 0.107429 

𝛽22 ∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−1 0.009211 0.078342 

𝛽23 ∆𝑆𝑒𝑙𝑓𝑝𝑒𝑟ℎ𝑒𝑎𝑙𝑡ℎ𝑖,𝑡−1 0.055613 0.341690 

𝛽24 ∆ log(𝐺𝐷𝑃)𝑖,𝑡−2 0.214080** 0.103615 

𝛽25 ∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−2 -0.089352 0.070566 

𝛽26 ∆𝑆𝑒𝑙𝑓𝑝𝑒𝑟ℎ𝑒𝑎𝑙𝑡ℎ𝑖,𝑡−2 0.023581 0.312662 

𝛽27 𝐷𝑐𝑟𝑖𝑠𝑖𝑠 -0.005292 0.009246 

𝛽28 𝐷𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑦 -0.003346 0.008519 

Adjusted R-squared: 0.17; F-statistic: 2.35*** 

Dependent variable: ∆𝑺𝒆𝒍𝒇𝒑𝒆𝒓𝒉𝒆𝒂𝒍𝒕𝒉 

Coefficient  Variable Estimate SE (corrected) 

𝛽30 Constant -0.005753*** 0.001826 

𝛽31 ∆ log(𝐺𝐷𝑃)𝑖,𝑡−1 -0.005620 0.014332 

𝛽32 ∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−1 0.013370 0.011633 

𝛽33 ∆𝑆𝑒𝑙𝑓𝑝𝑒𝑟ℎ𝑒𝑎𝑙𝑡ℎ𝑖,𝑡−1 -0.291596*** 0.075881 

𝛽34 ∆ log(𝐺𝐷𝑃)𝑖,𝑡−2 -0.048481*** 0.014208 

𝛽35 ∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−2 -0.025467** 0.011440 

𝛽36 ∆𝑆𝑒𝑙𝑓𝑝𝑒𝑟ℎ𝑒𝑎𝑙𝑡ℎ𝑖,𝑡−2 -0.194708*** 0.067823 

𝛽37 𝐷𝑐𝑟𝑖𝑠𝑖𝑠 0.004201** 0.001885 

𝛽38 𝐷𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑦 0.007104*** 0.001969 

Adjusted R-squared:0.20; F-statistic:2.68*** 

***Significant at the 1% level; **Significant at the 5 % level; *Significant at the 10% level 
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The period dummies confirm that there was a sharp drop in GDP growth in the recession period 

and after the crisis, and that GDP growth did not recover to its pre-crisis levels. The results of 

model 2 also reveal that there was no significant change in health expenditure growth in both 

crisis and recovery period (again in line with Model 1). However, during the crisis there was a 

higher proportion of people reporting a poor or very poor health status and in the post-crisis 

period those levels appear to have worsened. 

Focusing on the estimates of equation 5, we observe that 𝛽31 <0 and 𝛽34 <0, indicating that 

when GDP growth increases, the proportion of people reporting a poor or very poor health 

status declines. The effect of Health Expenditure growth on health status is not clear, since 𝛽32 

and 𝛽35 have opposite signs. 

Table 6 shows the Granger causality estimates for Model 2. Granger causality tests show GDP 

growth is not affected by health expenditure growth or self-perceived health. It also indicates 

that GDP growth causes health expenditure growth (in line with Model 1). Self-perceived health 

is mostly explained by GDP growth.  

TABLE 6 

Granger Causality – Model 2 

Dependent variable: ∆ 𝐥𝐨𝐠(𝑮𝑫𝑷) 
Variable Chi-square Prob. 

∆ 𝐥𝐨𝐠(𝑯𝑬𝑨𝑳𝑻𝑯)  1.584591  0.4528 

∆𝑺𝒆𝒍𝒇𝒑𝒆𝒓𝒉𝒆𝒂𝒍𝒕𝒉  4.288855  0.1171 

All  6.064577  0.1944 

Dependent variable: ∆ 𝐥𝐨𝐠(𝑯𝑬𝑨𝑳𝑻𝑯) 
Variable Chi-square Prob. 

∆ 𝐥𝐨𝐠(𝑮𝑫𝑷)  21.62814***  0.0000 

∆𝑺𝒆𝒍𝒇𝒑𝒆𝒓𝒉𝒆𝒂𝒍𝒕𝒉  0.028486  0.9859 

All  21.85121***  0.0002 

Dependent variable: ∆𝑺𝒆𝒍𝒇𝒑𝒆𝒓𝒉𝒆𝒂𝒍𝒕𝒉 

Variable Chi-square Prob. 

∆ 𝐥𝐨𝐠(𝑮𝑫𝑷)  9.612853***  0.0082 

∆ 𝐥𝐨𝐠(𝑯𝑬𝑨𝑳𝑻𝑯)  3.711203  0.1564 

All  16.93881***  0.0020 

*** Significant at the 1% level 
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TABLE 7 

Estimation of the Panel VAR (Model 2) by countries’ health financing scheme 

Dependent variable: ∆ 𝐥𝐨𝐠(𝑮𝑫𝑷) 
Coefficient  Variable Estimate (group 

1) 

Estimate (group 2) 

𝛽10 Constant 0.031526*** 0.065877*** 

𝛽11 ∆ log(𝐺𝐷𝑃)𝑖,𝑡−1 0.302809 0.098988 

𝛽12 ∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−1 0.057361 0.019785 

𝛽13 ∆𝑆𝑒𝑙𝑓𝑝𝑒𝑟ℎ𝑒𝑎𝑙𝑡ℎ𝑖,𝑡−1 0.321288 0.357418 

𝛽14 ∆ log(𝐺𝐷𝑃)𝑖,𝑡−2 -0.483451*** -0.430727*** 

𝛽15 ∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−2 -0.048657 0.019305 

𝛽16 ∆𝑆𝑒𝑙𝑓𝑝𝑒𝑟ℎ𝑒𝑎𝑙𝑡ℎ𝑖,𝑡−2 0.511621* 0.461725 

𝛽17 𝐷𝑐𝑟𝑖𝑠𝑖𝑠 -0.042067*** -0.060509*** 

𝛽18 𝐷𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑦 -0.013610 -0.046804*** 

Group 1 - Adjusted R-squared:0.34; F-statistic: 3.70*** 

Group 2 - Adjusted R-squared:0.27; F-statistic: 2.99*** 

Dependent variable: ∆ 𝐥𝐨𝐠(𝑯𝑬𝑨𝑳𝑻𝑯) 
Coefficient  Variable Estimate (group 

1) 

Estimate (group 2) 

𝛽20 Constant 0.023665** 0.009875 

𝛽21 ∆ log(𝐺𝐷𝑃)𝑖,𝑡−1 0.240777 0.206987** 

𝛽22 ∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−1 0.002150 -0.074001 

𝛽23 ∆𝑆𝑒𝑙𝑓𝑝𝑒𝑟ℎ𝑒𝑎𝑙𝑡ℎ𝑖,𝑡−1 -0.075512 -0.159586 

𝛽24 ∆ log(𝐺𝐷𝑃)𝑖,𝑡−2 -0.010417 0.394808*** 

𝛽25 ∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−2 -0.165738** -0.074912 

𝛽26 ∆𝑆𝑒𝑙𝑓𝑝𝑒𝑟ℎ𝑒𝑎𝑙𝑡ℎ𝑖,𝑡−2 0.152172 -0.525808 

𝛽27 𝐷𝑐𝑟𝑖𝑠𝑖𝑠 -0.008076 0.004428 

𝛽28 𝐷𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑦 -0.003600 0.003824 

Group 1 - Adjusted R-squared:0.03; F-statistic: 1.17 

Group 2 - Adjusted R-squared:0.18; F-statistic: 2.16*** 

Dependent variable: ∆𝑺𝒆𝒍𝒇𝒑𝒆𝒓𝒉𝒆𝒂𝒍𝒕𝒉 

Coefficient  Variable Estimate (group 

1) 

Estimate (group 2) 

𝛽30 Constant -0.002616 -0.009126** 

𝛽31 ∆ log(𝐺𝐷𝑃)𝑖,𝑡−1 -0.042783* 0.015513 

𝛽32 ∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−1 0.018154 0.002982 

𝛽33 ∆𝑆𝑒𝑙𝑓𝑝𝑒𝑟ℎ𝑒𝑎𝑙𝑡ℎ𝑖,𝑡−1 -0.404975*** -0.174772 

𝛽34 ∆ log(𝐺𝐷𝑃)𝑖,𝑡−2 -0.061462** -0.045034*** 

𝛽35 ∆ log(𝐻𝐸𝐴𝐿𝑇𝐻)𝑖,𝑡−2 -0.035817* -0.021407 

𝛽36 ∆𝑆𝑒𝑙𝑓𝑝𝑒𝑟ℎ𝑒𝑎𝑙𝑡ℎ𝑖,𝑡−2 -0.201414** -0.209991** 

𝛽37 𝐷𝑐𝑟𝑖𝑠𝑖𝑠 0.000257 0.007748** 

𝛽38 𝐷𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑦 0.006575** 0.008349** 

Group 1 - Adjusted R-squared: 0.22; F-statistic: 2.48*** 

Group 2 - Adjusted R-squared: 0.22; F-statistic: 2.48*** 

***Significant at the 1% level; **Significant at the 5 % level; *Significant at the 10% level. 
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We also carried out an additional analysis to understand the role of the countries’ health 

financing scheme in these dynamics. We divided the countries into two groups.7 Group 1 

corresponds to countries mainly financed by Government schemes,8 and Group 2 comprises the 

countries mostly funded by compulsory health insurance schemes.9  

The results of the VAR with countries fixed effects presented in Table 7 show that Group 2 

(compulsory health insurance) had a higher contraction on GDP growth during the crisis and in 

the subsequent years than Group 1. Health expenditure growth did not follow a similar pattern; 

it increased in both periods for Group 2 (although not significantly). Nevertheless, Group 2 

presented greater deterioration on reported health status in both periods than Group 1. 

 

5. CONCLUSIONS 

This study sought to address the topic of the impact of the Great Recession of the XXI century 

on health and health expenditure. We first analysed the long-term dynamics of GDP and health 

expenditure, concluding that the income elasticity of health expenditure is significantly above 

one. However, it should be noted this finding is not strong since it varies according to the 

cointegrating pattern. 

We then concluded that the impact of the crisis and the post-crisis periods on health expenditure 

growth was not significantly different from zero. This finding is relevant because it shows that 

there was no direct meaningful impact of the crisis on the process that determines health 

expenditure growth. 

Furthermore, we estimated a second model that examines the short-run dynamics between 

GDP, health expenditure and a variable that measures population health status. The results 

                                                 

7 This division was developed based on the proportion of health expenditure by financing scheme, obtained from 

OECD database. Greece was not classified in any of the groups since the proportion of the two financing schemes 

is very similar. 

8 Denmark, Finland, Iceland, Ireland, Italy, Latvia, Norway, Portugal, Spain, Sweden, United Kingdom. 

9 Austria, Belgium, Czech Republic, Estonia, France, Germany, Hungary, Luxembourg, Netherlands, Poland, 

Slovak Republic, Slovenia. 
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revealed that health status worsened during the crisis, as expected (Quaglio et al., 2013). In line 

with Model 1, there were no significant changes in health expenditure growth. We also 

concluded that the health status is caused by GDP growth rather than by health spending 

growth, and that health deterioration during the crisis was larger than the impact of a reduction 

in the growth of both GDP and health expenditure. The most surprising result is the worsening 

of health status in the post-crisis period. In fact, this effect may be indicative of adverse 

expectations (Jofre-Bonet et al., 2017) or the presence of self-fulfilling expectations that impact 

the reported health status, or the fact that health is a stock that depends on investment made in 

previous years (which did not recover to pre-crisis levels). 

Finally, we estimated whether the countries’ health financing scheme was relevant, and 

concluded that countries mainly financed by compulsory health insurance scheme reported a 

larger worsening of health status than countries funded by Government schemes during and 

after the crisis, although the former did not suffer a reduction in the growth of health 

expenditures. However, this was the group that experienced a stronger GDP contraction during 

the crisis and that didn’t fully recover in the subsequent years.  
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ANNEX 

 

Annex 1 

We perform the Augmented Dickey-Fuller (ADF), and Phillips Perron (PP) tests to assess the 

stationarity of the time series, assuming individual unit root process. The results are in Table 

A.1. The results indicate both GDP and health expenditure are not stationary in levels, and are 

Integrated of order one.  

 

Table A.1 – Panel unit root tests 

 ADF test PP test 

With an intercept and trend 

Log(GDP) 27.69 13.42 

Log(Health) 26.87 17.72 

With an intercept 

∆ log(𝐺𝐷𝑃) 147.31*** 151.66*** 

∆log(Health) 192.90*** 205.38*** 

***Significant at the 1% level. 

 

Table A.2 shows the Trace and the Maximum Eigenvalue tests for the existence of a 

cointegrating relationship between the variables. The results show that GDP and health 

expenditure are cointegrated. 

 

Table A.2 - Test for the cointegration relationship 

  

Fisher-statistics 

(from Trace test) 

Fisher-statistics (from 

max-eigen test) 

Null hypothesis: no cointegration 

relationship 168.4*** 113.8*** 

    

***Significant at 1%. 
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