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In Central Europe and the Baltic region, healthcare expenditure has been growing slight-
ly faster than across the euro area and in OECD countries. However, health outcomes 
as regards chronic diseases prove to be modest in the euro area and OECD countries 
compared to Central Europe and the Baltic region. Panel data analysis and country-spe-
cific regressions were conducted using World Bank data spanning from 2000 to 2019. 
Evidence suggests a significant correlation between private and current health expendi-
tures and reduced mortality from chronic diseases in males, females and the total pop-
ulation across the panel, leading to improved longevity. Yet, public health expenditure 
does not correlate with a substantial reduction in mortality or a higher lifespan among 
the population, whether considered collectively or among males and females separately. 
Similarly, an increase in current health expenditure by one unit leads to significant reduc-
tions in mortality from non-communicable diseases: by 29 percent in the total population, 
22 percent in females and 36 percent in males. Public health spending in Lithuania and 
Russia has been shown to decrease mortality from non-communicable diseases. Further-
more, chronic mortality is associated with a significant decline in labour productivity: by 
42 percent in the total population, 40 percent in males and 45 percent in females. There-
fore, interventions implemented through public health systems may reduce mortality from 
chronic conditions in the study countries.
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Introduction

The exponential growth rate of health expenditures has become a concern to 
policymakers. In this context, a fundamental issue in contemporary debates on 
health policy revolves around the extent to which increased healthcare spend-
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ing results in the anticipated benefits, such as reduced mortality across various 
conditions and extended life expectancy among the population. In previous em
pirical studies, the dynamics of health expenditure and health outcomes appear 
difficult to disentangle. For instance, Leu concludes that medical spending is not 
significantly associated with lower mortality [1]. Hitiris et al. argue that there is 
scant evidence supporting the notion that increased health expenditure reduces 
mortality rates in developed countries [2]. Nixon and colleagues have found a 
correlation between increased medical expenditure and a notable reduction in in
fant mortality [3]. Caroline et al. have established that lower health expenditure is 
linked to higher infant mortality rates and reduced life expectancy in Canada [4]. 
Ullah and his co-researchers have demonstrated that higher public health expend
iture leads to substantially improved health outcomes in Pakistan [5]. Oladosu’s 
study reveals that despite relatively low levels of public health expenditure in Ni
geria and Ghana, it still contributes significantly to improved health outcomes [6]. 
Singh’s findings indicate that increased public health spending reduces mortali
ty rates for children under five, also from non-communicable diseases (NCDs), 
while also enhancing life expectancy. However, only in Brunei and Singapore did 
private health spending improve health outcomes among the countries of South
east Asia [7]. Similarly, Ivankova et al. established that higher health spending 
is significantly associated with lower mortality for treatable respiratory diseases 
for both males and females in OECD countries [8]. Arthur’s research shows that 
health expenditure has a significant, though inelastic, impact on health outcomes 
in the Sub-Saharan African continent [9]. Akinkugbe et al. have found that among 
other factors considered in the model, public health spending determines health 
status in Lesotho [10]. Anyanwu’s analysis indicates that under-five and infant 
mortality rates are significantly associated with government health expenditures 
in Africa [11]. Hlafa’s research reveals that the impact of public health spending 
on health outcomes varied across the nine provinces of South Africa [12]. Kumar 
et al. have found that public expenditure on health has little effect on mortality 
reduction (infant and under-five) in India [13]. Novignon has found that public 
and private health spending improves health status in Africa [14]. Rahman and 
colleagues have found that both public and private expenditures reduced infant 
mortality rates in Southeast Asian countries [15]. Heuvel’s research indicates that 
social protection expenditures, rather than healthcare expenditures, are the major 
drivers of longevity in a comparative study of European countries [17]. Anwar’s 
investigation into OECD countries concluded that health expenditures negatively 
impact infant mortality and positively impact life expectancy [18]. Longitudinal 
studies by Roffia et al. on OECD countries indicate that healthcare expenditures, 
physician density, temperature, and population density significantly impact life 
expectancy at birth [19]. Linden et al. in the study on OECD countries, found 
evidence supporting a positive link between both public and private health ex
penditures and life expectancy at birth [20].
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However, this research investigates whether different components of health 
expenditures are significantly associated with better health outcomes within and 
across the countries of Central Europe and the Baltic region. The rest of this paper 
has the following arrangement. The methods follow in section two, and the result 
is analysed in section three. Section four discusses the results, and section five 
concludes this research. 

Methods 

Primarily, this paper investigates the impact of different components of health 
expenditures on health outcomes in the context of Central Europe and the Baltic 
region. The components of health expenditures employed are per capita public 
health expenditure (Pub. Hea. Exp.), per capita private health expenditure (Pvt. 
Hea. Exp.), per capita current health expenditure (Crn. Hea. Exp.). Similarly, the 
variables employed as health outcomes are life expectancy at birth (total) (Lyf. 
Exp. at birth {total}), life expectancy at birth (female) (Lyf. Exp. at birth {fe-
male}), life expectancy at birth (male) (Lyf. Exp. at birth {male}), mortality rate 
from chronic diseases (total) (NCDs mort. {total}), mortality rate from chronic 
diseases (female) (NCDs mort. {female}), mortality rate from chronic diseases 
(male) (NCDs mort. {male}). The general form of the parametric model seeks to 
investigate whether different components of per capita health expenditures are 
significantly associated with improvement in health outcomes (mortality reduc-
tions from chronic diseases and higher life expectancy). Therefore, the baseline 
of the model can be written in a log-linear form as:

                                                                                        .

In this model, it is assumed that β1measures the elasticity coefficient of per 
capita Pub. Hea. Exp., β2 for per capita Pvt. Hea. Exp., β3 for per capita Crn. 
Hea. Exp., β4 for the productivity of labour and β5 for the elderly population. 
The health outcomes are the dependent variables of this model and are taken as 
NCDs mortality (total), NCDs mortality (female), NCDs mortality (male), Lyf. 
Exp. at birth (total), Lyf. Exp. at birth (female), Lyf. Exp. at birth (male). In 
addition, α0 is a constant term that measures the country-specific effect in the 
regression and εit is the composite error that takes into account the unaccounted 
errors in the regression, and thus, it is assumed to be independently and normally 
distributed. Importantly, in line with economic theories, the size of per capita 
health expenditure is a strong indicator of the share of funding a particular health 
system receives. Therefore, all else is held constant; health expenditures are ex-
pected to lower mortality rates from all conditions and better the life span of the 
population in the health system. Thus, an increase in different components of per 
capita health expenditures should be central to ensuring wider and greater access 
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to health services, leading to improved health outcomes. This paper follows the 
decomposition method of Cheng and colleagues [16] by taking the ratio of some 
of the variables considered in the model. 

Table 1 

Definition and the variables

Variable Definition
Per capita public health 
expenditure (PPP* USD)

The ratio of domestic government health expenditure per 
capita to GDP per capita

Per capita private health 
expenditure (PPP USD)

The ratio of domestic private health expenditure per 
capita to GDP per capita

Per capita current health 
expenditure (PPP USD)

The ratio of current health expenditure per capita to GDP 
per capita

Labor productivity The ratio of the working population to the total population
Dependent population The ratio of the elderly population to the total population
Life expectancy at birth 
(total)

The average years an individual is expected to live in a 
country (total)

Life expectancy at birth 
(female)

The average years an individual is expected to live in a 
country (female)

Life expectancy at birth 
(male)

The average years an individual is expected to live in a 
country (male)

Mortality rate from chronic 
diseases (total)

The number of deaths specific to cancer, diabetes, 
cardiovascular, and respiratory diseases in a country 
(total)

Mortality rate from chronic 
diseases (female)

The number of deaths specific to cancer, diabetes, 
cardiovascular, and respiratory diseases in a country 
(female)

Mortality rate from chronic 
diseases (male)

The number of deaths specific to cancer, diabetes, 
cardiovascular, and respiratory diseases in a country 
(male)

Note: * PPP means Purchasing Power Parity.

The data is obtained from the World Bank Development Indicators spanning 
2000 to 2019. The countries for this study are Denmark, Estonia, Finland, Germa-
ny, Iceland, Latvia, Lithuania, Norway, Poland, Russia, and Sweden. The varia-
bles employed in this study and their definition is given in Table 1. The different 
components of per capita health expenditure employed are measured in terms of 
international purchasing power parity in each country. The mortality rate is meas-
ured per 1,000 population in each country and across gender groups. The data is 
analysed using STATA version 15.1. 

Results

Figure 1 in the appendix section illustrates the trends in different components 
of health expenditures specific to Central Europe and the Baltic region, the Euro 
Area, and the OECD countries. In the Central Europe and the Baltic region, Crn. 
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Hea. Exp. maintains a steady upward trend from 2000 to 2010, and the trend 
changes slowly, and towards the end of the sample, it continues to rise without a 
sign of a decline. Similarly, Pub. Hea. Exp. increases slowly at the beginning of 
the sample, changes trend after 2009, thereafter, it starts declining until 2016 and 
finally continues to rise slowly. Pvt Hea. Exp. grew steadily without any form 
of contraction throughout the sample period. However, for the OECD countries 
and the Euro Area, the data shows the same patterns — Crn. Hea. Exp. and Pub. 
Hea. Exp. grew in a similar trend, rising slowly, and eventually changing patterns 
as the sample continued to expand. The Pvt. Hea. Exp. increased slowly until 
2009; thereafter, it grew and declined steadily as it approached the end of the 
sample. Therefore, the trend analysis shows that the OECD countries and the 
Euro Area have shown similar growth trends in the three components of health 
expenditures. However, in Central Europe and the Baltic region, the growth trend 
is comparatively lower for the Pub. Hea. Exp. and Pvt. Hea. Exp. relative to the 
Crn. Hea. Exp. 

In the panel analysis, the Hausman test can be used to decide whether to 
choose a fixed effect (FE) or a random effects (RE) model. In this case, the null 
hypothesis for a Hausman specification test is that the RE model is more effi-
cient. On the other hand, the alternative hypothesis tells that the FE model is the 
prepared model, assuming that the RE model is inconsistent. Thus, applying the 
Hausman test helps to decide the most consistent and efficient estimates between 
the FE and the RE models. Specifically, if the results indicate p-values smaller 
than 0.05, the FE model is chosen. Conversely, if the p-value is greater than 0.05, 
the RE model is chosen. The FE estimates of health outcomes regressions are 
shown in Table 2. Across the panel, the estimate indicates that per capita private 
and current health expenditures improved health outcomes significantly. This im-
plied that a unit rise in per capita private and current health expenditure would 
lower the mortality rate from chronic conditions by 5 % and 29 % in the entire 
population, specifically for the Crn. Hea. Exp, the reduction is even higher, 32 % 
for males relative to females value of 26 %. Similarly, an increase in per capita 
private and current health expenditure by one unit will increase life expectancy 
at birth by 1 % and 5 %, respectively. In the same way, per capita Pvt. Hea. Exp. 
is associated with a greater impact on life expectancy at birth for females, 7 %, 
compared to 1 % for males. However, there is no sufficient evidence to say that 
public health expenditure improves health outcomes in Central Europe and the 
Baltic region. 

Figure 2 in the appendix section illustrates the trend in NCDs mortality in 
Central Europe and the Baltic region, the Euro Area, and the OECD countries. 
In Central Europe and the Baltic region, NCDs mortality declines gradually in 
the same direction for the entire population, males and females. However, in the 
Euro Area and the OECD countries, a similar pattern is observed in the morta
lity declines for chronic conditions in the entire population and across gender 
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groups. This highlights that there is lower NCDs mortality in the Euro Area and 
the OECD countries relative to Central Europe and the Baltic region. Figure 3 in 
the appendix section portrays the trends in NCDs mortality in Central Europe, 
the Baltic region, the Euro Area, and the OECD countries. In the Central Europe 
and the Baltic region, Lyf. Exp. at birth increases steadily for the entire popula-
tion and across gender groups without significant variations. In the Euro Area, it 
expanded steadily until 2015, suddenly declined in 2016, and continued to grow 
towards the end of the sample. However, in the OECD countries, it expanded 
greatly without any form of contraction throughout the sample period. 

Moreover, the mortality rate from chronic conditions is significantly associ-
ated with a lower level of labour productivity and an increased dependent popu-
lation for males, females, and the total population. This suggests that a substan-
tial share of the active labour force and the elderly population are dying from 
chronic conditions in these countries, resulting in a 42 % reduction in labour 
productivity across the entire population. It is important to note that the per-
centage decline in labour productivity (42 %) due to sudden death from chronic 
diseases is considerably higher than the overall contribution of labour produc-
tivity to raising life expectancy at birth (6 %) in the total population. Similarly, 
the estimates indicate that 48 % of the elderly are dying from chronic conditions, 
while the contribution of the elderly population to raising life expectancy at birth 
is a mere 3 %.

Table 2

Estimates of the Fixed Effects Regression Model 

Variable
NCDs mort Lyf. Exp. 

total female male total female male
Per capita 
Pub. Hea. 
Exp. 0.01 (0.57) 0.02 (1.10) 0.01 (0.28)

–  0.01 
(– 0.29)

– 0.02 
(– 0.71)

0.01 
(– 0.04)

Per capita 
Pvt. Hea. 
Exp.

– 0.05 
(– 3.2)***

– 0.05 
(– 3.3)***

– 0.05 
(– 2.8)***

0.01 
(3.14)***

0.07 
(3.00)***

0.01 
(3.07)***

Per capita 
Crnt. Hea. 
Exp.

– 0.29 
(10.4)***

– 0.26 
(– 9.4)***

– 0.32 
(– 9.8)***

0.05 
(8.47)***

0.04 
(9.20)***

0.06 
(7.66)***

Labour pro-
ductivity

– 0.42 
(– 11.3)***

– 0.45 
(– 12.8)***

– 0.40 
(– 9.6)***

0.06 
(7.57)***

0.05 
(9.08)***

0.07 
(6.34)***

Dependent 
population

– 0.48 
(– 10.5) 

***
– 0.39 

(– 8.8)***
– 0.54 

(– 10.3)***
0.03 

(3.43)***
0.02 

(3.62)***
0.04 

(3.10)***
Constant 12.1 

(16.8)***
10.6 

(15.4)****
13.0 

(16.0)****
3.5 

(24.0)***
3.76 

(35.7)***
3.29 

(16.4)***

Note: *** indicates significance at 1 %. 
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Similarly, Table 3 presents the RE regression between health expenditures 

and health outcomes. The FE and RE models have shown almost the same results 

regarding the sign and statistical significance of the parameters employed. In this 

case, per capita private and current health expenditure reduces the NCDs morta

lity rate for the total population and males and females. Equally, it significantly 

improves the life span of the male and female. However, it does not better the 

lifespan of the total population. The result shows that per capita Pub. Hea. Exp. 

is not associated with a significant improvement in health outcomes across the 

panel. The estimates of the RE model differ from those of the FE model regarding 

the coefficient of life expectancy at birth in relation to labour productivity and the 

dependent population. 

Table 3

Estimates of the Random Effects Regression Model

Variable
NCDs mort Lyf. Exp. 

total female male total female male
Per capita 
Pvt. Hea. 
Exp. 

– 0.04 
(– 2.8)***

– 0.05 
(– 3.8)***

– 0.04 
(– 2.1)***

– 0.04 
(– 2.75)***

0.01 
(3.18)***

0.01 
(2.1)**

Per cap-
ita Crnt. 
Hexp

– 0.34 
(– 15.3)***

– 0.28 
(– 13.7)***

– 0.38 
(– 14.6)***

– 0.34 
(– 15.3)***

0.04 
(15.8)***

0.08 
(14.5)***

Labour 
productiv-
ity

– 0.35 
(– 10.7)***

– 0.39 
(– 13.3)***

– 0.33 
(– 8.9)***

– 0.35 
(– 10.7)***

0.05 
(11.8)***

0.07 
(9.33)***

Depend-
ent popu-
lation

– 0.11 
(– 4.1)***

– 0.13 
(– 4.5)***

– 0.13 
(– 4.3)***

– 0.11 
(– 4.1)***

0.01 
(1.32)*** 0.01 (1.47)

Constant 5.8 (11.2) 
***

6.2 (11.9) 
***

6.1 (10.4) 
***

5.8 
(11.2)***

4.13 
(63.3)***

3.92 
(32.8)***

Note: ***, **, * indicates significance at 5, 10 % and 1 %, respectively.

The Hausman specification test is performed, and the results show Chi-square 

values of 92.887, 153.075, and 158.0 for total, female and male, respectively, 

with corresponding p-values of 0.000, 0.000 and 0.001 for health outcomes 

specific to NCDs mortality regressions. This suggests that the null hypothesis 

is rejected, and thus, the FE model is the most efficient model for estimating 

the dynamics of different health expenditures and reductions in mortality from 

chronic conditions. In addition, the Hausman test shows Chi-square values of 

326.00, 16.375, and 20.882 for total, female and male health outcomes specific 
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to life expectancy at birth, with statistically significant p-values of 0.001, 0.006, 
and 0.001, respectively. This indicates that the alternative hypothesis is accepted; 
thus, the FE regression model is chosen as the prepared model. 

Table 4

Estimates of the seemingly unrelated regression model  
for public health expenditure and health outcomes

Country
NCDs mortality Lyf. Exp. at birt

total female male total female male
Denmark 26.7 

(2.79)***
– 16.1 

(– 1.48) 0.01 (1.81)
– 2.00 

(– 1.20)
1.47 

(2.17)***
– 1.28 

(– 1.17)
Estonia 8.50 

(2.08)*** 4.62 (0.87)
0.01 

(2.10)**
– 1.45 

(– 3.20)***
– 1.59 

(– 4.56)***
– 0.03 

(– 0.07)
Finland

0.08 (0.03)
19.9 

(4.85)*** 0.02 (0.20) 0.95 (0.35)
– 1.81 

(– 1.52)
– 1.45 

(– 0.82)
Germany 

67.4 (0.65)
– 50.3 

(– 0.38) 0.03 (0.41)
– 65.2 

(– 1.87) 23.5 (1.82) 36.4 (1.56)
Iceland – 2.18 

(– 0.58)
20.0 

(4.66)*** 0.03 (0.34)
– 0.98 

(– 2.44)***
– 2.73 

(– 2.55) 0.40 (1.98)
Latvia 17.0 (2.33) 

***
– 0.19 

(– 0.02) 0.02 (0.21) 
– 2.30 

(– 1.00)
– 2.73 

(– 1.46)
2.48 

(2.84)***
Lithuania – 25.9 

(2.09)***
56.7 

(3.26)*** 0.04 (0.31)
– 7.43 

(– 1.30)
– 3.12 

(– 4.2)*** 7.74 (1.43)
Norway 9.19 

(2.76)***
9.14 

(2.04)*** 0.06 (0.40) 2.06 (0.66)
– 2.64 

(– 1.27)
– 0.93 

(– 0.77)
Poland

9.43 (0.08)
14.0 

(2.29)*** 0.01 (0.34)
– 21.2 

(3.28)*** 4.02 (1.86)
12.8 

(2.92)***
Russia – 53.3 

(– 4.61)***
88.4 

(5.39)*** 0.01 (0.13)
– 28.4 

(– 3.57)***
– 1.81 

(– 0.39)
30.9 

(7.57)***
Sweden 35.9 

(7.02)***
– 18.2 

(– 2.80)*** 0.02 (0.24) 3.09 (1.51)
– 2.07 

(– 2.15)***
– 2.87 

(2.37)***

Note: ***, **, * indicates significance at 5, 10 % and 1 %, respectively.

Figures in parenthesis are z-values NCDs mort mean mortality rates from chronic 

diseases, and Lexp means life expectancy at birth. 

Furthermore, a country-specific analysis of the impact of per capita public, 
private, and current health expenditures on health outcomes is performed using 
the analytical technique of multiple equation model popularly known as Seem-
ingly Unrelated Regression (SUR). Applying SUR to this analysis will give a 
clearer understanding of the dynamics of each component of health expendi-
tures on health outcomes specific to each country under investigation, which the 
aggregate analysis will not highlight. Therefore, using SUR would yield more 
efficient results and allow for comparison across the panel. Table 3 shows the 
country-specific estimates of the impact of per capita Pub. Hea. Exp. on health 
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outcomes, other explanatory variables of the model are held constant. The coef-
ficient of the estimates differs between male and female and the total population 
specific to each of the health outcomes. For instance, the coefficient of Pub. 
Hea. Exp. rightly contributes to reductions in NCDs mortality (total) only in 
Lithuania and Russia. Though it is not significant, it contributes to mortality 
reductions in Iceland. However, in Denmark, Estonia, Latvia, and Norway, the 
estimates are significant but do not contribute to a lower mortality rate for the 
total population. Additionally, only in Sweden, Pub. Hea. Exp. significantly low-
er NCDs mortality (female), and it does the same in Estonia for NCDs mortality 
(male). Moreover, in Denmark, Pub. Hea. Exp. only improved Lyf. Exp. at birth 
(female), and it does the same in Latvia, Norway, and Russia for Lyf. Exp. at 
birth (male).

Table 5

Estimates of the seemingly unrelated regression model  
for private health expenditure and health outcomes

Country
NCDs mortality Lyf. Exp. at birth

total female male total female male
Denmark 45.4 

(4.63)***
37.2 

(– 11.2)*** 2.34 (0.23)
– 1.62 

(– 0.70) 1.70 (1.82)
– 1.91 

(– 1.25)
Estonia

6.13 (0.65) 10.7 (0.87) 1.23 (1.23)
– 1.19 

(– 1.23)
– 4.63 

(– 6.40)***
2.52 

(3.22)***
Finland 117.4 

(3.61)***
– 125.9 

(– 3.06)*** 2.01 (0.89)
– 2.32 

(– 0.13) 2.57 (0.47)
– 4.02 

(– 0.34)
Germany 53.6 

(5.93)***
– 43.9 

(– 3.81)*** 0.06 (0.06)
– 6.69 

(– 3.01)***
3.69 

(4.56)*** 0.70 (0.47)
Iceland 16.9 

(2.44)*** 7.06 (0.85) 0.12 (0.07)
2.23 

(– 3.89)*** 0.07 (0.11)
– 0.74 

(– 2.48)
Latvia

6.53 (1.16) 
9.59 

(1.270) 0.34 (1.01) 
– 0.10 

(– 0.08)
– 2.90 

(– 2.80) 0.32 (0.66)
Lithuania – 15.4 

(– 1.23)
44.3 

(2.57)*** 0.21 (1.14)
27.8 

(– 1.30)
– 1.24 

(– 2.66)***
– 14.9 
(0.94)

Norway
5.27 (1.22) 8.51 (1.48) 1.23 (0.56) 0.99 (0.35)

– 1.86 
(– 0.98)

– 0.20 
(– 0.18)

Poland 9.74 
(2.06)**

13.4 
(2.52)*** 1.43 (1.03) 7.21 (1.08)

– 5.55 
(– 2.48)***

– 5.51 
(– 1.21)

Russia – 5.58 
(– 0.43) 22.6 (1.23) 2.45 (1.43)

– 2.99 
(– 0.43)

– 14.4 
(– 3.5)*

17.7 
(4.91)*

Sweden 52.3 
(6.64)***

– 36.7 
(– 3.7)*** 1.67 (1.32)

– 3.64 
(– 1.29) 1.23 (0.93) 0.54 (0.32)

Note: ***, **, * indicates significance at 5, 10 % and 1 %, respectively.

Figures in parenthesis are z-values NCDs mort mean mortality rates from chronic 

diseases, and Lexp means life expectancy at birth. 



135S. Singh, A. Singh, A. Mohan, M. Batola, N. Kumar

Table 5 shows the dynamics of per capita Pvt. Hea. Exp. and health outcomes 
obtained using the country-specific regression. Though statistically significant, per 
capita Pvt. Hea. Exp. is not associated with NCDs mortality (total) reductions 
in Denmark, Finland, Germany, Poland, and Sweden. In contrast, per capita Pvt. 
Hea. Exp. is significantly associated with reductions in NCDs mortality (female) 
in Finland, Germany, and Sweden. However, for NCDs mortality (male), no sig-
nificant impact is observed in any country of the panel. In the same way, in Ice-
land Pvt. Hea. Exp. contributes significantly to higher Lyf. Exp. at birth (total), 
in Germany, Lyf. Exp. at birth (female), and in Estonia Lyf. Exp. at birth (male). 
However, in Lithuania, Norway, and Poland, Pvt. Hea. Exp. is associated with an 
increase in Lyf. Exp. at birth (total) but not significant. The same is the case in 
Denmark, Finland, Iceland, and Sweden for Lyf. Exp. at birth (female). Further, it 
was the same case with Germany, Latvia, and Sweden for Lyf. Exp. at birth (male). 

Table 6

Estimates of the seemingly unrelated regression model  
for current health expenditure and health outcomes

Country
NCDs mortality Lyf. Exp. at birth

total female male total female male
Denmark 34.9 

(4.78)***
– 25.1 

(– 3.04)*** 0.65 (1.04)
– 1.54 

(– 0.93)
1.14 

(1.71)***
– 1.39 

(– 1.27)
Estonia 10.3 

(2.99)*** 2.54 (0.57) 1.23 (1.10)
– 1.32 

(– 3.04)***
– 1.81 

(– 5.51)***
– 0.09 
(0.26)

Finland
6.21 (1.78)

12.0 
(2.72)** 1.03 (1.31)

4.87 
(2.50)***

– 3.16 
(– 3.61)***

– 4.05 
(– 3.16)

Germany 63.8 
(5.37)***

– 55.7 
(– 3.66)*** 0.76 (0.98)

– 13.8 
(– 4.85)***

8.91 
(8.58)*** 3.51 (1.81)

Iceland
2.07 (0.66)

17.5 
(4.65)*** 1.04 (1.03)

– 1.21 
(– 3.74)***

– 0.91 
(– 2.59)*** 0.05 (0.27)

Latvia 10.2 
(2.16)*** 6.72 (1.07) 1.07 (1.01) 0.05 (0.03)

– 3.79 
(– 2.59)*** 1.05 (1.51)

Lithuania – 9.06 
(– 1.13)

36.0 
(3.24)** 0.45 (0.87)

44.0 
(2.16)**

– 1.42 
(3.23)***

– 28.9 
(– 1.93)

Norway – 19.8 
(– 1.40)

48.0 
(2.54)** 1.22 (0.90) 11.1 (1.61)

– 10.3 
(– 2.26)**

– 1.15 
(– 0.43)

Poland
10.4 (1.84)

13.2 
(2.09)*** 1.34 (0.67)

– 13.5 
(– 2.84)*** 0.61 (0.37)

8.59 
(2.63)**

Russia – 31.1 
(– 2.63)***

58.1 
(3.48)*** 2.10 (1.56)

– 18.5 
(– 2.52)***

– 5.64 
(1.32)

24.4 
(6.57)***

Sweden 63.0 
(8.83)***

– 44.7 
(– 4.99)*** 1.76 (0.56)

– 5.59 
(– 2.28)*** 1.24 (1.09)

– 1.98 
(1.36)**

Note: ***, **, * indicates significance at 5, 10 % and 1 %, respectively.

Figures in parenthesis are z-values NCDs mort mean mortality rates from chronic 

diseases, and Lexp means life expectancy at birth. 
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The estimates of the country-specific regression for the Crn. Hea. Exp. and 
health outcomes are depicted in Table 6. Evidence shows that only in Russia, Crn. 
Hea. Exp. is significantly associated with lower NCDs mortality (total). Moreo
ver, in Denmark, Germany, and Sweden, it exerts a significant impact on lower 
NCDs mortality (female). However, it has no significant impact on lower levels 
of NCDs mortality (male) across the countries under investigation. Similarly, 
only in Finland and Lithuania, Crn. Hea. Exp. contributes significantly to higher 
Lyf. Exp. at birth (total). In Denmark and Germany, it exerts a greater influence 
on raising Lyf. Exp. at birth (female). In Poland and Russia, it significantly indu
ces higher Lyf. Exp. at birth (male). 

Discussion

This study presents interesting findings on the dynamics of the exponential 
growth in the three components of health expenditures and health outcomes for 
the countries of Central Europe and the Baltic region. Initially, the paper com-
pares the trends in the growth rate of three components of health expenditures — 
Crn. Hea. Exp., Pub. Hea. Exp., and Pvt. Hea. Exp. and observed that the trend 
in growth for Pub. Hea. Exp. and Pvt. Hea. Exp. is comparatively quite low in 
Central Europe and the Baltic region. However, the trend shows a similar growth 
pattern for the Euro Area and the OECD countries for the three components of 
expenditures. The same trend analysis is performed for the variables employed 
as health outcomes — NCDs mortality (total), NCDs mortality (female), NCDs 
mortality (male), life expectancy at birth (total), life expectancy at birth (female), 
and life expectancy at birth (male). It is observed that there is comparatively 
lower mortality for NCDs in the Euro Area and the OECD countries relative to 
Central Europe and the Baltic region. Similarly, life expectancy at birth expanded 
significantly higher in the OECD countries compared to the Euro Area and the 
Central Europe / Baltic Countries. In addition, the parametric technique of FE 
and RE models are applied in estimating the model; thus, estimates of the FE 
model are more efficient. 

The panel result highlights that Pvt. Hea. Exp. and Crn. Hea. Exp. are signif-
icantly associated with mortality reductions for chronic NCDs and higher life 
spans for the entire population and for males and females, respectively. Note-
worthy, an increase in Pvt. Hea. Exp. by a particular unit is significantly associ-
ated with a reduction in NCDs mortality by 5 % for the overall population and 
for both males and females, respectively. An increase in Crn. Hea. Exp. by one 
unit is associated with significant reductions in NCDs mortality by 29 % for the 
total population, 22 % for females, and 36 % for males, respectively. Specific to 
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Pvt. Hea. Exp., these results are not similar to the results of prior studies con-

ducted by S. Singh et al. [7], M. M. Rahman et al. [15], and J. Novignon et al. 

[14]. In contrast, Pub. Hea. Exp. is neither associated with a significant reduc-

tion in NCDs mortality nor with greater longevity for the entire population and 

both males and females. These results differ from the results of some previous 

studies by S. Singh et al. [7], B. Hlafa et al. [12], J. C. Anyanwu et al. [11], and 

J. Novignon et al. [14]. It is also found that NCDs mortality significantly re-

duces labour productivity by 42 %, much better than the extent to which labour 

productivity contributes to raising life expectancy by 6 % in the population. 

In addition, 48 % of the population is significantly dying from chronic NCDs 

conditions, and only 3 % of the elderly population is accounted to a higher life 

span of the population. 

Furthermore, estimates of the country-specific regression show that Pub. Hea. 

Exp. respond to lower NCDs mortality (total) only in Lithuania and Russia. Pub. 

Hea. Exp. responds to lower NCDs mortality (female) in Sweden and Estonia 

for lower NCDs mortality (male). In addition, Pub. Hea. Exp. improved life ex-

pectancy at birth for (females) in Denmark, Latvia, Norway, and Russia, and 

it improved life expectancy only for (males). Moreover, across these countries, 

Pvt. Hea. Exp. is not associated with significant reductions in NCDs mortali-

ty (total). However, in Finland and Germany, Pvt. Hea. Exp. responds to lower 

NCDs mortality (female). This result is consistent with the findings of S. Singh 

et al. [7] and J. Novignon et al. [14] in their country-level analysis with respect 

to mortality reductions. In Iceland, it is significantly better for Lyf. Exp. at birth 

(total), in Germany for Lyf. Exp. at birth (female), and in Estonia for Lyf. Exp. at 

birth (male). Finally, the estimates of the country-specific regression for the Crn. 

Hea. Exp. reveals that it significantly responds to lower NCDs mortality (total) 

only in Russia. The same is true for Denmark, Germany, and Sweden, for lower 

NCDs mortality (female). In Finland and Lithuania, Crn. Hea. Exp. significantly 

improve Lyf. Exp. at birth (total), and in Denmark and Germany, it increases Lyf. 

Exp. at birth (female). In Poland and Russia, it significantly induces higher Lyf. 

Exp. at birth (male). 

Therefore, these results could inform policy decisions in these countries. If 

health outcomes are to be improved in Central Europe and the Baltic region, 

priority should be given to private health financing relative to other forms of 

financing in the health system. However, this alone will not improve outcomes 

specific to chronic conditions unless lifestyle and dietary levels are altered. If this 
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is the case, a combined approach channelled through private sector dominance is 
highly needed to achieve improvement in health outcomes that correspond with 
increased health expenditures. 

Potential limitations of this study may include an over-reliance on available 
panel data regarding the factors affecting health outcomes. Additionally, lifestyle 
and dietary patterns significantly influence health outcomes, but panel data on 
these variables is not freely accessible to the authors. The methodology generally 
assumes that an increase in health expenditure will lead to improved health out-
comes. However, if health expenditures are not efficiently utilised, or if there are 
inequities in the utilisation of healthcare resources, an increase in health expen
diture may not yield the anticipated benefits for the population.

Conclusion

This study investigates the dynamics of three components of health expendi-
tures on health outcomes in Central Europe and the Baltic region for the 2000 
to 2019 period. The technique of panel data regression and seemingly unrelated 
regression is applied to the data for the panel and the country-specific analysis. It 
is found that Pvt. Hea. Exp. and Crn. Hea. Exp. are associated with better health 
outcomes. Therefore, an increase in private health expenditure by a particular 
unit is significantly associated with a reduction in NCDs mortality by 5 % for 
the overall population and for both males and females. To policymakers in these 
countries, private health spending could be a potent way to lower the burden of 
NCDs mortality. An increase in current health expenditure by one unit is associat-
ed with significant reductions in NCDs mortality by 29 % for the total population, 
22 % for females, and 36 % for males. Thus, current health expenditure could be 
more effective in reducing the burden of NCDs in the studied countries. In addi-
tion, Pub. Hea. Exp. is neither associated with a significant reduction in NCDs 
mortality nor a higher longevity across the panel. However, at a country-level 
analysis, it is found that Pub. Hea. Exp. responds to reduced NCDs mortality (to-
tal) in Russia and Sweden for females. Similarly, Pvt. Hea. Exp. reduces NCDs 
mortality (female) only in Finland, Germany, and Sweden. In Russia, Crn. Hea. 
Exp. is associated with lower NCDs mortality (total). Overall, Pvt. Hea. Exp. and 
Crn. Hea. Exp. are significantly associated with better health outcomes within 
and across countries. However, a significant difference is observed between the 
total population, males and females. What may have been responsible for a lower 
level of health expenditures’ elasticity for males relative to females may warrant 
a future investigation. 
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Appendix

Fig. 1. Trends in per capita health expenditures in the selected region of the world
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Fig. 2. Trends in NCDs mortality in the selected region of the World
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Fig. 3. Trends in life expectancy at birth in the selected region of the World

Link to Dataset: https://data.mendeley.com/preview/mn8hmfg5pm
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