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Abstract
Health can be considered an important component of human capital and normally it is expected that healthy people who are
working with a certain amount of production factors, are more productive than patients labor. Healthy people are usually more
motivated to earn money, harder working and more efficient. In addition, increasing investment in health care can enhance the
efficiency of other investments in training health human resources in areas such as public and specialized education.
Accordingly, this paper is trying to examine the effects of health care costs on health status in selected developed countries in
2000 to 2014 using panel data and GMM methods. The results show that public health expenditures, private health
expenditures, GDP per capita and education and human development have negative effects on mortality rate and the population
over 65 years has a positive effect on mortality rate. The results of GMM methods show that mortality rate with a time lag and
the population over 65 years have postive effects and public health expenditures, private health expenditures, GDP per capita
and education and human development have negative effects on mortality rate in studied countries.
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1. Introduction
Health status of any person directly or indirectly linked to a set
of variables that are related to health. These factors include
behavioral, environmental and economic factors. Among these
factors can be cited health expenditure. Improving the health
status is not the only determinant the government the level of
health expenditure; but also political and economic factors
contribute to meeting the government's decision to enforce
health policy (Rivera and Currais, 2004, 874).
Health of each individual which in turn depends on a set of
behavioral and environmental variables, be a part of a
person's human capital and naturally in the process of
economic growth to improve the efficiency of enterprises.
Based on this fact, some theorists have considered the health

factor, as one of the components of human capital in
economic growth models (Khalili and Souri, 2006, 4).
The most important achievement of improved health are
reducing the days missed from work due to illness (sick
leave), increased productivity, better able to seize
opportunities to work with higher incomes and increasing the
lifespan of workers and employees (Raeesipour and
Pazhouyan, 2013, 45).
Health costs, increases the health of labor force, and through
this, the more healthy people with higher physical and mental
ability entered the production process and this issue can have
a positive impact on increasing productivity and economic
growth. More healthy persons provide more appropriate
mixed, factors of production, increase productivity and
economic growth (Sarlak and Kiyani, 2015, 172).

* Corresponding author
E-mail address: arashkbadri@gmail.com (A. K. Badri), Aidin.poorabdollahi@yahoo.com (A. P. Sheshgelani)

118

Arash Ketabforoush Badri and Aidin Poorabdollahi Sheshgelani: The Effects of Health Care
Costs on Health Status in Selected Developed Countries

Finlay (2007) believes that, enjoy good health and long, is
one of the principles of human experience. Healthy people
have more energy and freshness and have a positive outlook
towards life better.
Health of society people leads to a reduction in costs of
illness and from location of these savings can be made newer
investments in various sectors and by increasing the
production capacity has accelerated future growth.
For this purpose, this study tries to examine the fffects of
health care costs on health status in 10 selected developed
countries in period 2000-2014 using panel data and GMM
methods.

2. Literature Review
Health an issue that is closely related to the progress and
development, including growth and economic development.
Healthy people are more energetic and enthused and
motivated to work and operate. Also, the direct and indirect
costs to the national income and leads to the growth and
development decreased. That is why, today all societies have
paid special attention to enhancing the health indices. In
economic literature is presented to health, various definitions.
The World Health Organization defines health as not just the
absence of illness, but the welfare of complete physical,
mental and social (WHO, 2010).
Health as a commodity to apply both for consumption and
investment. From a consumer perspective, people are looking
for a healthy because in this case to improve their quality of
life and pleasure are more favorable. From the perspective of
investment, the relationship between time and health, so that,
if a person's health is good, time will be less disease and
more days to work and earn more money and have a rest and
recreation (Lotfalipour and et al, 2011, 59).
Chadwick in 1842 with the publication of an article,
introduced health expenditure as an investment in human
capital (Spence and Lewise, 2009). In spite of this
introduction of health and growth in theory, only in recent
decades has been conducted, a series of scattered studies on
the health effects on economic growth.
Health status of a person, depends on, to a set of behavioral
variables, environmental and economic (including health
expenditures) affecting him. Capital health of any person as
part of his human capital contribute to economic growth. Due
to this, it could be a result of human capital and health capital
in the economic development functions.
Schultz believes that human capital does not occur only
through the accumulation of knowledge and education. In his
view, education and health is one of the investment in human

capital. Belag also believes that other forms of investment in
human capital to foster personal property and help improve
the quality of the labor force. The health workforce and
health care, job training and job experience can increase their
income. Therefore, they should also be considered as
investment in human capital (Emadzadeh et al., 2011, 924).
Attention the use of health and welfare in the field of economy
began when as Rosenthal in 1960, in an article health and
society, studied the history of health in the economy of United
States (Ghanbari and Basakha, 2006, 190).
Arrow (1963), with release paper of the government's
involvement in health care justified and posed the question
which theoretically would provide the health service should
be done by the government or the free market? In this
decade, economists over how to allocate the performance and
health costs and paid to the effects of improving health on
economic growth. Also, Solow (1965) for the first time, enter
the human capital in the production function, and measured
the contribution of education to economic growth in this way.
Grossman (1972) was the first person who entered, health
capital in the production of utility functions. He believed that
the situation of human health is considered as a reserve and
Therefore, health, is capital goods which produces a healthy
time. Therefore, it can be entered in the production and utility
function. He also believes that capital of knowledge and
education is affected market and non-market labor
productivity. However, capital of individual health plays an
important role in determining when a person is able to
monetize it. Grossman considers gross investment in health
and health which leads to the production of goods is a
function of medical care, proper diet, exercise, healthy
recreational activities and so on. In his view health will be
asked by different people the two main causes. First, health
itself directly into a commodity and utility functions, so that
the disease will lead to a decrease in the utility. The second
reason is that health is an investment product that determines
the ability to perform non-economic and economic activities
in the community. In other words, capital of individual health
reduces the time lost (due to illness) for him and the proceeds
from this time can be regarded as an indicator for increasing
individual productivity. That can proceeds from this time to
take into account as an indicator of improved individual
performance.
Kofi and Ramu (2016) studied the effect of public health
expenditure on health status in Ghana using OLS method in
period 1990-2012. The regression estimates suggest that real
per capita income, public health expenditure, education and
female presence in the labour market were negatively related
to infant mortality rate. However, the elasticity coefficients of
female participation in the labour market and real per capita
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income were statistically insignificant at 5% level.
Nahidi et al (2016) investigated the impact of health
spending on economic growth in the period 2005-2013 using
panel data for 32 selected OECD countries. The results show
that health spending has a significant and positive effect on
economic growth, so that an increase of 1 percent of its
value, economic growth 0/04 percent increased. Also,
physical capital and the working population have a
significant positive effect on economic growth. However,
inflation had a negative effect on economic growth, as
inflation increased the rate of economic growth decreased.
Ketabforoush and Ketabforoush (2016) studied relationship
between health spending and economic growth in in 24
selected countries of OECD in the period 2006-2013 using
GMM methods. The results show that health spending has a
significant and positive effect on economic growth, so that an
increase of 1 percent of its value, economic growth 0/04
percent increased. Also, physical capital and the working
population have a significant positive effect on economic
growth. However, inflation has a negative effect on economic
growth, as inflation increased the rate of economic growth
decreased.
Makuta and O’Hare (2015) in study examine the quality of
governance, public spending on health and health status in Sub
Saharan Africa Using two staged least squares regression
technique on panel data from 43 countries in SSA over the
period 1996–2011. The results show that Public spending on
health has a statistically significant impact in improving health
outcomes. Its direct elasticity with respect to under-five
mortality is between −0.09 and −0.11 while its semi-elasticity
with respect to life expectancy is between 0.35 and 0.60.
Barouni et al (2015) studied the effects of public and private
health expenditure on human development index for 52
selected countries of the world in three income groups high,
medium and low in period 2000 to 2010 using panel data
method. Results indicate that public and private health
expenditures have postive effects of on human development
index in studied countries.
Homaie Rad et al (2013) in a study comparison of the effects
of public and private health expenditures on the health status
using panel data analysis in eastern mediterranean countries
between 1995 to 2010. The study findings showed that the
public health expenditures in the EMR countries improved
health outcome, while the private health expenditures did not
have any significant relationship with health status, so often
increasing the public health expenditures leads to reduce
IMR. But this relationship was not significant because of
contradictory effects for poor and wealthy peoples.
Cevik and Tasar (2013) aim to analyze the effect of
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government spending on health-care on health outcomes with
cross-national comparison. They found government health
spending as a share of GDP is negatively associated with
lower level of under-5 mortality by elasticities of from -0.17
to -0.22. The elasticity is -0.20 for infant mortality. When
government spending as a share total health expenditures is
used as estimator, elasticities are -0.33 for under-5 mortality
and -0.23 and -.0.32 for infant mortality.
Novignon et al (2012) studied the effects of public and
private health care expenditure on health status in subSaharan Africa. The empirical evidence presented above
suggests that the exact relationship between health care
spending and health outcomes is not clear, especially at the
macro level.

3. Material and Methods
3.1. Data and Statistics
The population of this study are 10 selected countries of the
OECD, including Japan, Austria, Spain, Finland, France,
Italy, Iceland, Norway, Netherlands, Portugal. The period has
been used 2000-2014. This is the time series data collected
from WDI2016 and OECD site statistics. The model
presented in this study, inspired by Novignon et al (2012),
Homaie Rad et al (2013) and Mohammadzadeh et al (2014)
as follows:
LH =

+

PUHE +
GDPC +

PRHE +
EDU +

POP +

LH = logarithm of infant mortality rate of the countries
LPUHE = logarithm of public health expenditures per capita
of country i
LPRHE = logarithm of private health expenditures per capita
of country i
LPOP = logarithm of the proportion of people over 65 years
to total population of country i
LGDPC = logarithm of the gross domestic product per capita
of country i
L EDU = logarithm of human capital by multiplying the
enrollment rates in education in adult literacy rates of country i
= random error
3.2. Estimation Method
Panel data is data from a (usually small) number of
observations over time on a (usually large) number of
crosssectional units like individuals, households, firms, or
governments. In other words panel data analysis is a method
of studying a particular subject within multiple sites,
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periodically observed over a defined time frame. With
repeated observations of enough cross-sections, panel
analysis permits the researcher to study the dynamics of
change with short time series. The combination of time series
with cross-sections can enhance the quality and quantity of
data in ways that would be impossible using only one of
these two dimensions (Gujarati, 2004).
Generalized Method of Moments (GMM) Generalized
Method of Moments (GMM) refers to a class of estimators
which are constructed from exploiting the sample moment
counterparts of population moment conditions (some-times
known as orthogonally conditions) of the data generating
model. GMM estimators have become widely used, for the
following reasons (Hansen, 2007). First, GMM estimators
have large sample properties that are easy to characterize in
ways that facilitate comparison. A family of such estimators
can be studied a priori in ways that make asymptotic
efficiency comparisons easy. The method also provides a
natural way to construct tests which take account of both
sampling and estimation error. Second, in practice,
researchers find it useful that GMM estimators can be
constructed without specifying the full data generating
process (which would be required to write down the
maximum likelihood estimator). This characteristic has been
exploited in analyzing partially specified economic models,
in studying potentially dis specified dynamic models
designed to match target moments, and in constructing
stochastic discount factor models that link asset pricing to
sources of macroeconomic risk. To ensure the appropriate the
method for estimating the model, Wald test and Sargan test is
proposed. Wald test used for the significance repressors and
Sargan test is used to prove the validity of instrumental
variables.

4. Results and Discussion
4.1. Checking Stationary of Variables
If the time series are non-stationary, the estimated coefficients
will lead to a spurious regression. So before estimating the
model it is required to check the stationary of all variables used
in the estimates. For this purpose, the Levin, Lin & Chu
(LLC), Im, Pesaran and Shin (IPS), Augmented Dickey –
Fuller (ADF-Fisher), Fisher - Phillips and Peron (PP-Fisher)
test presented by Maddala & Wu (1999) and Choi (2001) tests
are used. These four tests are most important Common unit
Root tests in panel data. Although Different methods of
common unit root tests may provide conflicting results on
panel data. In all these tests the null hypothesis is the presence
of a unit root. This study Check the Stationary of variables by
the Levin, Lin & Chu test.

Table 1. Results of stationary of variables using L.L.C test.
Variables
LH
LPUHE
LPRHE
LPOP
LGDPC
LEDU

L.L.C Statistics
-5/6790
-4/0347
-3/2130
-3/1365
-2/0335
-7/4087

Prob
0/0000
0/0000
0/0000
0/0000
0/0000
0/0000

status
Stationary
Stationary
Stationary
Stationary
Stationary
Stationary

Sources: research findings

As stationary test results show, all variables used in the
model at the level are stationary.
4.2. The Results of Panel Data
Accordingly, the results of model estimation is introduced to
determine the effects of health care costs on health status
using a fixed effects panel data are presented in Table 2.
Table 2. Results of estimating effects of health care costs on health status.
Variables
Coefficient
LPUHE
-0/5739
LPRHE
-0/2258
LPOP
0/0766
LGDPC
-0/0712
LEDU
-0/4567
F test statistics = 49/34 (0/0000)
R = 0/7536 R =0/7508

T Statistics
Prob
-13/6781
0/0000
-7/6781
0/0000
4/6721
0/0000
-3/8503
0/0001
-14/7074
0/0000
Hausman test statistics=234/57 (0/0000)
D-W =2/17

Sources: research findings

According to the results of Table 2 of the F and Hausman
tests, it can be said, the value of F test statistic using fixed
effects would be more appropriate. Houseman also test
statistic indicates the suitability of the method for estimating
the fixed effects model. So, fixed effects is used in the
estimation model.
All coefficients of explanatory variables are significant. The
estimated coefficient for public health expenditures is -0/5.
This shows that a 1% increase in public health expenditures,
mortality rate 0/5% reduced. Also, 1% increase in private
health expenditures, mortality rate 0/2% reduced. Based on
results, public health expenditure were more than private
health expenditures, reduce the mortality rate. Public health
expenditure through the provision of infrastructure and
public health facilities and immunization measures against
various diseases can reduce the mortality rate in the countries
surveyed. Also, private health expenditures can be achieved
through increasing access to health services and higher
quality equipment and raising awareness of their health and
also have an additional impact on reducing mortality in the
studied countries. The GDP per capita is negatively
correlated with mortality. Because by the 1% increase in
GDP per capita, the mortality rate 0/07% reduced. Also, with
the increase in the population over 65 years, the mortality
rate is also increasing. It should be noted, with increasing
levels of education and human development, mortality rates
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reduced. So that a 1% increase in the level of education,
mortality rate 0/4% reduced. This implies that the high level
of people's knowledge and awareness of how to use sanitary
facilities can reduce mortality rate in communities.
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4.3. The Results of GMM Methods
Table 3 shows the results of the effect effects of health care
costs on health status with GMM method. In this table,
statistics relating to the Walt and the Sargan test is given.

Table 3. Results of estimating effects of health care costs on health status using GMM.
Variables
LH(-1)
LPUHE
LPRHE
LPOP
LGDPC
LEDU
Walt Test
Sargan Test

The first difference
Coefficients
0/5281
-0/6671
-0/2258
0/3251
-0/1050
-0/5777
1437.9 (0.0000)
57.2 (0.19)

T statistic
5/4430
-2/5252
-9/1145
7/1991
-4/1744
-12/0833

Orthogonal Deviation
Coefficients
T statistic
0/679
6/7260
-0/2197
-2/7385
-1/4223
-30/7555
0/2965
3/2254
-0/1295
-3/4659
-0/7555
-5/7583
7854 (0.0000)
63019 (0.31)

prob
0/0000
0/0118
0.0000
0.0000
0.0000
0.0000

prob
0/0000
0/0064
0/0000
0/0013
0/0006
0/0000

Sources: research findings

According to the results by the first difference, coefficients of
mortality rate with a time lag, public health expenditures,
private health expenditures, working population, GDP per
capita, education index, respectively, are 0/5, -0/6, -0/2, 0/3, 0/1 and -0/5. According to the results by the orthogonal
deviation, coefficients of mortality rate with a time lag,
public health expenditures, private health expenditures,
working population, GDP per capita, education index,
respectively, are 0/6, -0/2, -1/4, 0/2, -0/1 and -0/7. Also, the
Wald test is used to determine the significance of the model
that according to the P-Value in this test, the model proved to
be significant. Sargan test statistic distribution χ2 is the
degrees of freedom equal to the number of over-identifying
restrictions and the test of the null hypothesis that there is no
correlation tools disturbing components. By examining PValue of the test; The results indicate the validity of the
assumptions of estimates, namely, the tools are valid, the
results confirm the validity of the results for interpretation.

Therefore, health is the basis for job productivity, and the
ability to learn in school physical, mental and essential
intelligence and productivity in adulthood. This paper
examined the effects of health care costs on health status in
selected developed countries by using the panel data and
GMM methods for the period 2000-2014. The results of the
panel data showed that public health expenditures, private
health expenditures, GDP per capita and education and
human development have negative effects on mortality rate
and the population over 65 years has a positive effect on
mortality rate. The results of GMM methods showed
mortality rate with a time lag and the population over 65
years have postive effect and public health expenditures,
private health expenditures, GDP per capita and education
and human development have negative effects on mortality
rate in studied countries.
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