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ABSTRACT

Objective: While the coronavirus outbreak overburdens health systems, leading to a significant global death toll 
and severe human suffering across the world, the pandemic brought questions regarding how Türkiye manages 
this huge pandemic and whether Türkiye’s health system is ready for coronavirus-2019 (COVID-19). With the Health 
Transformation Program (HTP) which was implemented from 2003 to 2013, Türkiye made noteworthy progress in the 
main measures of health condition by making noteworthy investments in the healthcare sector. The aim of this study 
is to investigate the effect of health expenditures on the selected health indicators of Türkiye for the 1977-2018 period, 
which covers the significant transformation process under the HTP.

Methods: We employ the Bayer and Hanck cointegration test and the Autoregressive Distributed Lag (ARDL) bounds 
test to examine the existence of a long-term relationship between the variables by using life expectancy at birth, infant 
mortality rate, and crude death rate as dependent variables, and health expenditures as a regressor.

Results: The results of cointegration tests support the evidence of a long-run relationship between the variables, show-
ing that an increase in health expenditures decreases infant mortality rates and crude death rates while increasing life 
expectancy rates. Our results also imply that after the HTP, the effect of health expenditures on indicators has increased.

Conclusion: We conclude that investments in the healthcare system led to improvements in healthcare indicators. In 
fighting diseases like the COVID-19 epidemic, the strength of the health system is of great importance. Investing in 
people’s health as human capital boosts the population’s overall health and strengthens employability, which increases 
the effectiveness of active employment strategies, aids in securing acceptable living conditions, and promotes growth.

JEL Codes: H11, H53, O40

Keywords: Health expenditure, infant mortality rate, life expectancy, crude death rate, ARDL

Introduction

We are fighting against an invisible enemy, as Shaw1 emphasized, and it is evident that the strength of 
health systems in the countries is the major determinant in the fight against this insidious virus that 
causes coronavirus-2019 (COVID-19). Certainly, the more robust the health system in a country, the more 
successful the country is expected to be in this war. This is undoubtedly the worst global pandemic disas-
ter in a century for health systems worldwide. In this context, controlling and reducing the spread and 
infection rate of the coronavirus is the public health authorities’ goal, along with dispersing the number of 
infections over time and, if possible, minimizing the occurrence of the disease. One of the major problems 
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What is already known on this 
topic?

•	 In the academic literature, there 
are several studies focusing on the 
relationship between health expen-
ditures and economic growth and 
these studies signal a positive link 
between these two variables.

What this study adds on this 
topic?

•	 Our study extends this literature by 
focusing on the relationship between 
health expenditures and selected 
healthcare indicators and our find-
ings support the evidence of  an 
impact of  health expenditures on 
these health indicators.
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facing countries has been to improve and optimize the ability of 
health systems to respond to the increase in demand for treatment 
associated with COVID-19 cases. Nevertheless, rising demand has put 
heavy pressure on access to diagnostics, hospitalizations, and critical 
care treatment for the most difficult issues.2 The COVID-19 pandemic 
has already infected almost all countries worldwide with severe con-
sequences for healthcare providers and is anticipated to have a sub-
stantial effect soon on the supply of medical goods and services, rising 
demand for medical facilities, and leading to revisions to healthcare 
expenditure forecasts upward. While each country responds differently 
to the outbreak because of differences in healthcare systems, policy 
alertness, and cultural norms such as the tendency to self-isolation, 
the country’s healthcare system structure is the main determinant in 
reacting to the pandemic. Containment of the epidemic in the United 
States, for example, is proving really difficult owing to the complex 
and decentralized existence of medical care. Conversely, the state-run, 
hospital-based framework in China has kept the number of new cases 
limited despite the initial dramatic increase in infections. It is evident 
that further investment in health systems, workers, and management 
worldwide should be carried out.3

In OECD Forum, it is emphasized that the dramatic increase in the 
quantity of patients with COVID-19 diagnoses has culminated in over-
loading health systems, a large-scale loss of life, and severe human 
misery worldwide. It is a serious threat to global economic stability, 
disproportionately hitting the weakest among us, further straining an 
already precarious social framework challenged by extreme dispari-
ties. All of the OECD countries have stepped up measures to curb this 
wave of viral infections because of this global health epidemic. In this 
context, social distancing, steps for identifying and monitoring new 
incidents, together with improved hygiene both personally and in 
public, all help to lessen the enormous strain on healthcare systems. 
These initiatives, though, have varying degrees of effectiveness, and 
so the most efficient approach to optimize cumulative impact is to 
enforce them as a set. The epidemic has demonstrated the need for 
our health systems to be more responsive to these extreme emergen-
cies and illustrated the value of providing robust and adaptable health 
systems. Lack of some form of overcapacity might leave countries 
exposed to a sudden increase in demand. Hospital bed capacity and 
utilization rates are crucial in this situation.4

It is very clear that a strong healthcare system has a very critical role for 
a nation both in promoting personal, social, and economic well-being 
and also in being able to be more resilient to such crises. As a result 
of the role of a sound healthcare system, it is of great significance 
to design the healthcare services in a better way and to enhance the 
healthcare status continuously with the objective of creating sustain-
able practices and approaches to deal with dynamic forces such as the 
changes in the frequency of the diseases, aging population, new tech-
nologies, and other developments. The previous 30 years have seen 
significant advancements in Türkiye’s healthcare system notably in 
the time after the Health Transformation Program was put into action 
(2003-2013), which was launched as a part of the reformation and 
restructuring process (Transition to Strong Economy Program) in 2002, 
Türkiye initiated several practices with the support of the World Bank.5

To solve the problems in Turkish Health System, serious reform pack-
ages were planned in the past. Enhancing productivity through mar-
ket-based approaches as a result of early 1980s structural adjustment 
initiatives was the key goal of the reforms of the 1990s. However, the 
reform attempts of the 1990s fell prematurely and were mostly unsuc-
cessful due to the incapacity to raise funds for health care.6 Resolving 
the issues that have arisen in the healthcare sector and establishing an 
efficient, outstanding medical system that is accessible to everyone, 

and overcoming the problem of fragmented healthcare services were 
announced as the main objectives of the HTP. Over the course of the 
HTP's implementation, we have seen increases in social well-being 
indicators and the accessibility of healthcare services, as well as a rise 
in patient satisfaction. Table 1 gives information about the main com-
ponents of the HTP (2003-2013) and the significant developments in 
the Turkish Health System respectively.

There are several researches focusing on health expenditures and health-
care indicators.7-13 As can be seen from these studies, investment on 
healthcare sector is of great importance. As a result of improved health 
investments, mortality rates decrease, average life expectancy increases, 
infant and child mortality decreases, and labor capacity increases. 
Therefore, with these developments, the quality of human capital will 
increase, and the efficiency of the economy and the economic growth 
rate will increase. Our study intends to evaluate the link between health 
expenditures and specific health indicators in Türkiye over the period 
from 1977 through 2018, taking into consideration the fact that a rise in 
health expenditures might result in an improvement in health indicators. 
In this context, we try to answer the question whether the health expen-
ditures do have impacts on life expectancy at birth, infant mortality rate, 
and crude death rate in the period covering the significant transforma-
tion process under the HTP. Our study contributes to academic literature 
in several ways. Firstly, although there are several studies focusing on 
the impact of health expenditures on economic growth, a few studies 
using health care indicators such as mortality rate and life expectancy. 
Furthermore, we employ the cointegration test proposed by Bayer and 
Hanck (BH),14 which utilizes a combination of results of various cointe-
gration tests by following Fisher’s15 meta-test strategy. Along with the 
BH cointegration test, we also utilize the autoregressive distributed lag 
(ARDL) test suggested by Pesaran et al.16 This test is efficient in even small 
sizes, and the integration levels of the regressors can be either I(0) or I(1).

The remaining of the paper is designed as follows. The next section 
presents the methodology and gives information regarding the data. 
Following reporting empirical findings, strengths, and limitations, the 
last section concludes with some policy implications.

Table 1.  Main Components of the Health Transformation Program

•	 Addressing long-standing problems in the health system and 
reconstruction of the health sector

•	 Addressing long-standing problems in the health system and 
reconstruction of the health sector

•	 Reorganizing provision, financing, and delivering healthcare services to 
adhere to equality and efficiency principles

•	 Reforming the role of human capital in the healthcare system
•	 Introduction of the compulsory social health insurance
•	 Transferring all the health facilities and the hospitals of the Social 

Insurance Agency to the Ministry of Health (MoH)
•	 Changing the role of the MoH and strengthening the planning and 

stewardship role of the MoH
•	 Establishing universal health insurance, extending health insurance 

coverage, and providing all people with access to health care services, 
especially for the low-income group

•	 Consolidation of existing social insurance schemes into a single system 
operated by one institution, the SSI, harmonization of benefits and 
payment policies of various health insurance schemes

•	 Incorporating performance-related bonuses to employees working in 
public hospitals for the healthcare services

•	 Restructuring the provision of health services, strengthening primary 
care by incorporating family medicine

•	 Providing administrative and financial control to public hospitals
•	 Establishing budget limits for pharmaceuticals and hospitals
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Methods

Statistical Analysis
To explore the effect of health expenditures on the health indicators of 
Türkiye from 1977 to 2018, we employ infant mortality rate (per 1000 
live births; IMR), life expectancy at birth (LEX), the crude death rate (the 
number of deaths per 1000 mid-year population; CDR) as affected vari-
ables, and health expenditure (per capita, constant 2010 US$; HEX) as 
affecting variable. Since there is no appropriate data belonging to the 
variables before 1977, we started the analysis period as of this date. 
We retrieved the first 3 series from the open data service of the World 
Bank,17 while the last variable was obtained from the data service of 
the OECD.18 The data obtained are entirely open access. As secondary 
data, which does not include human involvement, no ethics commit-
tee permission or informed consent are requested. In our analysis, we 
use the logarithmic form of the variables for empirical purposes.

Econometric Analysis
In order to ascertain the effect of the HTP on the relationship, we 
employ the following models:

LCDR LHEX DU LHEX DUt t t t t t� � � � �� � � � �1 2 3 4 	 (1)

LIMR LHEX DU LHEX DU et t t t t t� � � � �� � � �1 2 3 4 	 (2)

LLEX LHEX DU LHEX DU ut t t t t t� � � � �� � � �1 2 3 4 	 (3)

Where LCDRt , LIMRt , LLEXt , and LHEXt  show the logarithms of 
the CDRt , IMRt , LEXt , and HEXt , respectively. DUt  is the dummy 
variable which is 0 before 2003 and takes the value of 1 after 2003. So, 
the coefficients of DU LHEXt t  and DUt  show the effect of HTP.

Bayer and Hanck Cointegration Test
To examine the existence of a relationship between the integrated 
variables, one should employ a cointegration test to avoid the spurious 
regression problem. There is a considerable number of cointegration 
tests that researchers regularly use to test the existence of long-run 
relationships. However, the researchers have difficulty choosing a coin-
tegration test due to there is not any asymptotically most powerful 
test, as discussed by Bayer and Hanck.14 Due to the low power, some 
tests reject the null of the no-cointegration between the considered 
variables. In contrast, some tests do not reject the null, complicating 
the conclusion about the cointegration relationship. Because of the 
inconsistency of the different cointegration test results for the same 
variables, Bayer and Hanck14 propose to use the combination of results 
of various cointegration tests by following Fisher’s15 meta-test strategy.

Bayer and Hanck14 (BH) consider 4 distinct cointegration tests, which are 
Engle and Granger,19 Johansen,20 Boswijk,21 and Banerjee et al22 cointe-
gration tests, and propose 2 tests to test the null of no cointegration. 
The first of them is the EJ test, which combines the P-values of the first 
cointegration test statistics, while the second of them is the EJBB and 
combines the P-values of all mentioned cointegration test statistics. 
Both tests have the same prerequisite as the component tests; that is, all 
variables to be tested must be in the same integration order. Having pro-
vided this condition, one can easily implement the cointegration tests by 
combining the P-values of the cointegration tests as follows:

EJ P PEG JOH� � � �� ��� ��2 ln 	 (4)

EJBB P P P PEG JOH BO BDM� � � � � �� ��� ��2 ln 	 (5)

ARDL Bounds Test
Along with the BH cointegration test, this study also employs the 
ARDL bounds test proposed by Pesaran et al.16 This test is efficient in 
even small sizes, and the integration levels of the regressors can be 

either I(0) or I(1). To apply the ARDL bounds test, the following model 
is estimated:

� � � � � �� � � �� �

�
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�

�� �LY Y LHEX LY LHEXt t t i

i

p

t i i
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t i� � � � � �0 1 1 2 1

1 0

3DDU et t�

� (6)

where ∆  and p  show the first difference operator and optimal lag 
length which is determined by information criteria, respectively. 
In this model Yt  indicates the health indicators used in this study 
(CDRt , IMRt , or LEXt ). To figure out that there is a long-term rela-
tionship between the variables, one should reject the following null 
hypothesis:

H A0 1 2 0:� �� � 	 (7)

Pesaran et al16 tabulate the necessary critical values for the F-statistic 
used to test this null hypothesis for the lower (I(0)) and upper (I(1)) 
bounds. If the calculated test statistic is lower than the I(0) critical 
value, then one can decide that there is not any cointegration rela-
tionship between the variables. However, if the test statistic is higher 
than the I(1) critical value, then it can be said that there is a long-run 
relationship between the variables. If the test statistic lies between the 
lower and upper bound, one cannot conclude whether there is a coin-
tegration relationship between the variables or not.

Results

Before the cointegration testing, we should determine the integration 
levels of the variables. We use Zivot and Andrews (ZA)23 and Perron24 
unit root tests. Both tests allow an endogenous structural break. A ben-
efit of the Perron unit root test over the ZA unit root test is determining 
the structural break date without trimming the data. We employ the 
ZA23 and Perron24 unit root tests by allowing a structural break both at 
the level and trend and present the results in Table 2.

Test results in Table 2 show that all the variables are not stationary at 
the level. Especially break dates determined via Perron24 corresponds 
to the years after HTP is implemented.1 Next, we investigate the exis-
tence of a long-term relationship between the variables, using both 
the BH cointegration test and the ARDL bounds test. Table 3 presents 
the results of these cointegration tests.2

The findings of the EJ and ARDL bounds test statistics show that there 
is a long-term relationship between the variables for each considered 
equation.3 The EJBB test statistics also provide evidence of a cointegra-
tion relationship between LIMR–LHEC and LLEX–LHEX. To sum up, we 
can conclude that health expenditures affect each dependent variable 
in the individual models. Since we find a cointegration relationship 
for each equation, we apply the fully modified ordinary least squares 
(FMOLSs) approach to determine the long-run relationship and present 
the results in Table 4.4

The results in Table 4 show that an increase in health expendi-
tures decreases infant mortality rates and crude death rates while 

1  We also test the stationarity of the first differences of the variables. We find 
all variables as integrated at first levels, I(1).
2  We provide the statistics of underlying tests in the Appendix.
3  We also apply Gregory-Hansen25 cointegration test. The findings of the test 
also provide evidence for rejection the null of no-cointegration. 
4  We also obtained the long-run coefficients using the OLS and the DOLS meth-
ods. The outcomes of these 2 methods are similar to the FMOLS method.
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increases life expectancy rates—a 1% increase in the LEX associated 
with a 0.847% decrease in the LIMR. The results also imply that after 
the HTP, the effect of health expenditures has increased. After 2003, 
it seems that a 1% increase in the LEX creates a 2.512% decrease in 
the LIMR. A 1% increase in the LHEX decreases the LCR on average by 
0.427%. On the other hand, an increase in LHEX by a percent leads 
to an increase in LLEX of 0.138%. Besides, it seems that the HTP did 
not affect the LCDR–LHEX and LLEX–LHEX relationships, according 
to the results.

The results in Table 5 show that all the error correction terms are sta-
tistically significant and take a value between 0 and −1, showing that 
the error correction mechanism is working. Besides, in the short run, 
LHEX only has a significant effect on LCDR; the remaining results indi-
cate that the own lags of the dependent variables influence the current 
values. While an increase in the 1 lag of DLCDR increases the DLCDR, 2 
lags of the variable decrease, and LHEX has a small significant negative 
value on LCDR in the short run. While 1 lagged LIMR is not significant 
in the second equation, 2 lagged value of LIMR increases the value of 
LIMR. The third equation in Table 5 shows that while 1 lagged value 
of LLEX increases the value of LLEX, 2 lagged values of LLEX decreases 
the variable.

Discussion

Our findings suggest that investments in the healthcare system lead 
to improvements in healthcare indicators such as infant mortality 
rate, life expectancy at birth, and crude death rate. Concluding that 
there is a long-term relationship between the variables, we see that 
an increase in health expenditures decreases infant mortality rates 
and crude death rates while increasing life expectancy rates. Our find-
ings are consistent with the previous studies in the literature, such as 
Nixon and Ulmann,26 Kim and Lane,27 and Behera and Dash28 In fight-
ing diseases like the COVID-19 epidemic, the strength of the health 
system is of great importance. Owing to the structural reforms in the 
health system and harmonized regulations with European Union 
standards in the post-crisis period, particularly during the period 
in which the HTP is carried out, Türkiye’s health system has recov-
ered notably in the last 15 years along with the increasing healthcare 
expenditures. Our results also imply that after the HTP, the effect of 
health expenditures on indicators has increased. In fighting diseases 
like the COVID-19 epidemic, the strength of the health system is of 
great importance. With this objective, particularly developing coun-
tries invest in their health systems. Investing in sustainable healthcare 
systems incorporates recent changes aimed at enhancing cost-effec-
tiveness and striking a balance between the continuous provision of 
sufficient public services and fiscal reduction objectives. Investing 
in people’s health as human capital boosts the population’s overall 
health and strengthens employability, which increases the effective-
ness of active employment strategies, aids in securing acceptable liv-
ing conditions, and promotes growth. Furthermore, investments in 
addressing health inequities promote social cohesion and end the 
vicious cycle of poor health, both causing and arising from poverty 
and exclusion.29 Urbanization is a critical factor in the spread of ill-
ness and access to affordable healthcare. Variance in the quality and 
organization of healthcare systems also plays a key role in the abil-
ity of each country to respond to the COVID-19 epidemic. Equipping 
of health facilities with reserve resources would include innovative 
sources, such as a reserve force with health workers who can be rap-
idly mobilized, collecting of a supply buffer that includes items like 
personal safety items, and management of treatment beds which can 
be easily converted into acute care beds. The recent years particularly 

Table 2.  Unit Root Tests Results

​

Zivot–Andrews (1992) 
Unit Root Test

Perron (1997)  
Unit Root Test

Test Statistics Breakpoint Test Statistics Breakpoint
LCDR −0.264 (4) 1998 −2.488 (3) 2005
LHEX −3.969 (3) 1996 −3.492 (2) 2005
LIMR −4.161 (2) 1990 −3.056 (4) 2012
LLEX −3.386 (3) 2004 −2.473 (0) 2009
Numbers in the parentheses show the optimal lag length. Critical values for 
Zivot-Andrews (1992) and Perron (1997) unit root tests are −4.82 and −4.48, 
at the 10% significance level, respectively.

Table 3.  Cointegration Tests Results

​

Bayer–Hanck  
Test Statistics

ARDL Bounds  
Test Statistics

EJ EJBB Test Statistics K
Model : LCDR = f(LHEX) 14.46* 16.787 4.313* 1
Model : LIMR = f(LHEX) 14.464* 23.246* 5.173* 1
Model : LLEX = f(LHEX) 17.006* 20.244* 25.289* 1
10% critical values for the EJ, EJBB, and ARDL test are 8.678, 16.964, and 3.02 
(I(0)) − 3.51 (I(1)), respectively. The optimal value for the ARDL bounds test is 
determined via Akaike information criteria.
* and *** show significance at the 1% and 10% levels, respectively.

Table 4.  Long-Run Estimates Results
Dependent Variable Variable Coefficient P
LCDR LHEX −0.427* .000

Constant 4.336* .000
D(2003) −1.406 .464
D(2003)*LHEX 0.237 .440

LIMR LHEX −0.847* .000
Constant 8.359* .000
D(2003) 10.302* .008
D(2003)*LHEX −1.684* .007

LLEX LHEX 0.138* .000
Constant 3.447* .000
D(2003) −0.180 .761
D(2003)*LHEX 0.028 .768

Note: *implies the significance at the 1% level. D shows the first difference 
operator.

Table 5.  Error Correction Models Results
D(LCDR) D(LIMR) D(LLEX)
Constant −0.002 (−4.533)* Constant −0.02 (−2.873)* Constant 0.001 (7.181)*
ECTt-1 −0.003 (−4.908)* ECTt−1 −0.005 (−2.036)* ECTt−1 −0.004 (−7.209)*
D(LCDR(-1)) 1.913 (31.86)* D(LIMR(−1)) 0.122 (0.893) D(LLEX(−1)) 1.895 (45.413)*
D(LCDR(-2)) −1.035 (−15.938)* D(LIMR(−2)) 0.555 (4.285)* D(LLEX(−2)) −1.001 (−23.368)*
D(LHEX(-1)) −0.001 (−1.687)*** D(LHEX(−1)) 0.001 (−0.003) D(LHEX(−1)) 0.001 (0.836)
D(LHEX(-2)) −0.002 (−0.001) D(LHEX(−2)) 0.001 (−0.005) D(LHEX(−2)) 0.001 (0.0001)
The numbers in the parentheses show the t-statistics.
* and *** show significance at the 1% and 10% levels, respectively.
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2020 has proven to be an extremely difficult and demanding year 
for all nations worldwide because of this unexpected infection that 
started in China and swiftly spread to other nations. The COVID-19 
epidemic has not only wreaked chaos on society and the economy, 
but it has also forced people to seriously doubt the legitimacy of 
healthcare institutions everywhere. We may deduce from evidence 
that nations who have reinforced their healthcare systems and made 
significant investments in healthcare are better able to withstand the 
health catastrophe brought on by the COVID-19 pandemic.

Conclusion

Health systems are facing the most serious global pandemic epidemic 
of a century all over the world. The substantial rise in the quantity of 
COVID-19 infections resulted in overburdening health systems, enor-
mous death toll and extreme suffering of people worldwide. It seriously 
jeopardizes the global economy, particularly the most disadvantaged, 
therefore negatively impacting the economy. In this sense, monitoring 
and reducing the rate of transmission and contamination of corona-
virus is the duty of public authorities. It is clear that the improvement 
of health services in the countries is the main determinant of this 
war. Therefore, the countries which have strong health systems are 
expected to be more effective in struggling with this pandemic. We 
witness that the countries most affected by the epidemic have faced 
extreme pressures on their healthcare systems and a lack of medical 
supplies, medications, and sanitary products. These countries have 
also faced difficulties in the availability of basic safety clothing, such as 
masks and gloves, as well as testing kits and treatment facilities. Early 
experience in countries such as China, Iran, and Italy with large-scale 
community transmission reveals that COVID-19 needs extraordinary 
mobilization of health systems. Therefore, the countries that have 
not yet reached population transmission, in fact, might have a lim-
ited opportunity to slow transmission and plan their health systems to 
reduce the effects of the epidemic by acting urgently. In this context, 
World Health Organization30 recommends improving the health sys-
tem against COVID-19, breaking chains of transmission, diagnosing, 
and treating cases while implementing essential services. Enhancing 
the capacity of key public health services, authorizing hospitals to treat 
COVID-19 patients, and training and redirecting healthcare workers 
according to priority services are of great importance. Furthermore, 
supply chains, necessary medicines, and health technologies should 
be reviewed, and social protection should be optimized to minimize 
the effect of public health measures on household financial security. 
Other guidelines of the health system in response to COVID-19 include 
promoting clarification of responsibilities, partnerships, and align-
ment processes in the governance of the health system.
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Appendix 1.

Underlying Tests of the EJ and the EJBB Cointegration Tests

Model : LCDR = f(LHEX)
Underlying Tests Engle-Granger Johansen Banerjee Boswijk
Test Statistics -3.146*** 19.393* -1.745 3.775
P-Values .078 .009 .537 .582
Model : LIMR = f(LHEX)
Underlying Tests Engle-Granger Johansen Banerjee Boswijk
Test Statistics -1.59 24.978* -2.65 10.270***
P-Values .723 .001 .164 .076
Model : LLEX = f(LHEX)
Underlying Tests Engle-Granger Johansen Banerjee Boswijk
Test Statistics -3.231*** 22.092* -1.668 5.744
P-Values .063 .003 .571 .347
* and *** show significance at the 1% and 10% levels, respectively.


