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ABSTRACT
Purpose
International research shows that improving health by increasing health expenditures can
vary in different countries. In the present study, the effect of public and private health
expenditures of GDP was examined using life expectancy as a health indicator.
Design/methodology/approach
The study evaluated 142 countries with different income levels using panel data from the
period 1996-2014. For this purpose, the World Bank classification was used to identify
Low, Lower-Middle, Upper-Middle and High-income countries. This study were the panel
data method and estimated using Eviews9 and Stata12 software.
Findings
The results show that public expenditure in high-income countries has no significant effect
on life expectancy, but private expenditure has a significant and positive effect. The effect
of public and private expenditures is significant in the middle and low-income groups, but
in the upper middle-income group, the effect of public expenditure is greater than private
expenditure; whereas in lower middle and low-income groups, the effect of public
expenditure on life expectancy is lower than private expenditure.
Research limitations/implications
The limitation of this research is in the amount of variables.
Originality/value
The findings of this study can assistance allocate resources, control expenditure and
provide economic solutions in the health segment.
©Eastern Macedonia and Thrace Institute of Technology
a worthy means and goal, which is important in the
infrastructure of different parts of society, economists
and policy-makers have paid lots of attention to find an
optimal way for community health promotion [2].
Health issue was forgotten at the international level
until after World War I, when the Statute of the League
of Nations was prepared. Health expenditure as a
criterion indicates the amount of resources allocated to
the health sector, and statistics related to it are always of
interest to theorists, policy-makers and practitioners in
the health sector. Government and policy-makers tend
to measure the relationship between health expenditure
and health status as international comparisons of health
expenditure can provide accurate information for health
policy-makers to attract support for policy changes [3].
Actually, the key element is the distinction between
public health expenditure and private health
expenditure. Whereas public expenditure is basically a
political decision, private expenditure reflects the way
individuals distribute their available income depending
on their preferences. [4].
For the first time, it was Newhouse (1977) that in his
study, referred to the dual nature of health services in
industrialized countries compared to other countries. He
believes that in developed societies, the nature of health
expenditure is not usually to escape from
epidemiological diseases and premature deaths due to
infectious diseases, faced by most of the people in less

1. Introduction
Everyone has the right to have a healthy, productive and
high-quality life with an acceptable lifetime without
illness and disability. In addition to the individual,
governments are also responsible for this and it is
considered as one of the preconditions for sustainable
development; but health systems are the most complex
systems in all countries as health is affected by social,
environmental, political, governmental factors, as well as
economic policies, etc [1]. In addition to these cases,
health is also affected by the access to health
expenditure, which requires the use of national resources
by both the private and public sector, whose limited
resources and facilities have always been mentioned in
the past and will be imposed more severely on the socioeconomic conditions. On the other hand, health
expenditure is associated with great uncertainty, as
many diseases are randomly created because of
unforeseen expenditures imposed on people so that
sometimes their decision is related to life and death; thus
the proper use of facilities and available resources and
the promotion of their efficiency is a crucial issue to
respond to the needs of communities. Given that health
is considered as the center of sustainable economic,
social, political and cultural development of societies and
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developed societies, but that in these countries, people
spend on health in order to postpone death, obtain more
peace against the anxieties of life, and for better and
more accurate diagnosis of diseases, etc [5].
Socio-economic factors such as lifestyle, law and order,
education and income level employment, urbanization
etc. are the most important factors that affect health
indicators [6, 7], for example the global effect of income
on health status has been confirmed through various
channels such as better nutrition, housing, better
sanitation, etc. as well as Employment rate has a positive
effect on life expectancy, as unemployment leads to
social exclusion, anxiety and health-threatening
behaviors such as suicide and on the other hand,
employment reduces deprivation and anxiety and leads
to better earning to obtain better facilities, nutrition and
education and improved living conditions and as a result
increased health of individuals [8]. Urbanization also
has a positive effect on health as with the increase in
urban population, especially in developing countries, the

countries generally enjoy more advanced facilities and
care, higher education and better socioeconomic
conditions, all of which have a positive effect on human
health [9, 10, 11, 12, 13, 14]. In addition to these
factors, public and private resources allocated to the
health sector also help to improve health, but the effect
of these two variables is not the same on different health
indicators in different regions [15].
Given that the concept of health expenditure may vary
from country to country, Poullier et al. (2002)[16],
presented a general classification of health expenditure.
In figure (1), the total health expenditures are
considered as total public and private expenditures on all
goods and services related to health. In this figure, the
total health expenditures are divided into two
categories: public and private health expenditures and
the way of financing the expenditures is identified in the
branches at the end of the figure.

Figure 1. Classification of health expenditure. Poullier et al. (2002).
On the relationship between public health expenditure
and health status, two points should be considered: First,
there is a large gap between the apparent potential of
public health expenditure and their actual performance
to improve health [17].
Reviews of the cost effectiveness of preventive and
primary curative interventions suggest that a significant
fraction of below five deaths could be avoided for as little
as $10, and in many cases, under $1000 per death
averted. However, in practice, cross-national differences
in public spending on health, account for essentially
none (one seventh of 1%) of the differences in health
status. This extremely small actual association estimated
from the cross-national data, implies that the typical
public spending on health per child death averted in
developing countries is $50,000 to 100,000. This is a
striking discrepancy between the apparent potential and
actual performance. Secondly, differences in infant
mortality and children are well explained by
socioeconomic factors, while public expenditure has a
very little explanatory power [18].

between health spending and health indicators will be
referred to. (Sadeghi & Mohammadi Khanghani, 2014
[19]) believed that private health expenditure has a
greater effect on life expectancy than public expenditure,
while public expenditure compared to private
expenditure is more effective in reducing mortality and
infant mortality in countries with average income.
(Farag, 2009 [20]), also states that one percent increase
in health expenditure will reduce infant mortality by 0.1
percent. (Bokhari, Gai & Gottret, 2007 [21]) believed
that although economic growth is certainly an important
factor for health, public expenditure is equally
important. The results of the study of (Gottret &
Schieber, 2006 [22]) which was conducted by the data
from 81 countries, mostly low- and middle-income
countries, showed that public health expenditure
compared to income has a more effect on children’s
mortality but has less effect on maternal mortality. On
the other hand, (Self & Grabowski, 2003 [23]) believed
that in countries where the public sector is very large,
public health expenditure does not help much in
improving health. Generally, the effect of public
expenditure is more in countries where there is a
balanced relationship between public and private sectors.
Thus, it seems that their efficacy in countries with larger
private sector also needs the development of health

2. Literature review
In the following, some of the studies on the relationship
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public sector.
Examining the relationship between health expenditure
and the health status in Iran, (Asgari & Badpa, 2011
[24]) concluded that although total health expenditure
is a crucial component in improving the health status in
Iran, public health expenditure is relatively more
effective on health status in Iran. (Mohammad Zade,
Nafisi Moghadam & Heydari ,2014 [25]) also suggest
that three variables including GDP per capita, the ratio
of public health expenditure to GDP and the ratio of
private expenditure to GDP have a negative and
significant effect on the mortality rate for children under
seven years of age as an indicator of health. The increase
in public health expenditure can dramatically improve
health indicator in countries with low human
development. (Rajkumar & Swaroop, 2008 [26]) believe
that public health expenditure further reduces children’s
mortality rates in countries that have good governance.
In general, public expenditure, in fact, has little effect on
health and education in countries that are governed
poorly. These findings have important outcomes for
increasing the efficiency of public expenditure and are
also an experience especially for developing countries
where public health expenditure is relatively low,
coupled with poor governance.

LEBit αi  β1HPUit  β2 HPRit  β3GDPit 
(1-2)

β4 EMPit  β5URBit Uit

In the equation(1-2) i = 1, 2,..., N and t = 1, 2,..., T; that
denote number of countries (i = 1, 2,…, 142 (N)) and
time period (t =1996, 1997,…., 2014 (T)), respectively. α
are constants and β1, β2, β3, β4, β5 are coefficients. U is
the error term that are normally distributed with zero
mean and homoscedastic variance. All the variables in
Eq. are in logarithmic form. The health status proxy
dependent variables in equations are LEB; It is the
average years of life that will be lived by a newborn in a
given year if living conditions and the pattern of
mortality stay the same throughout its life. independent
variables consisting of two main variables: public
expenditure (HPU) and private expenditure (HPR) as a
percentage of GDP and per capita GDP variables in
terms of purchasing power (GDP), employment to
population ratio in 15-year old people and older to the
total population (estimated by ILO) (EMP), the
proportion of urban population to the total population
(URB), as control variables and U is also confounding
element. Statistics and information about the variables
needed were collected from the database of the World
Bank and World Health Organization [27, 28].
it

3. Methodology

3.1. The Descriptive Statistics
In this section, the average of public and private health
expenditure for each income group is given in a table
below:

The econometrics model was developed as:

Table1. Descriptive statistics of variables
Low income levels
Variables
LEB
HPU
HPR
GDP
EMP
URB
Lower middle
income levels
LEB
HPU
HPR
GDP
EMP
URB
Upper Middle
income levels
LEB
HPU
HPR
GDP
EMP
URB
High income levels
LEB
HPU
HPR

Average
53.98
2.3
3.42
1212.7
71.8
27.6

Standard deviation
6.02
1.8
1.73
4.3
9.53
11.17

63.84
2.49
2.82
4271

8.06
1.4
1.28
2133

58.1
41.2

10.5
14.95

69.21
3.22
2.5

6.08
1.32
1.32

Minimum
35.65
44
1.4
454.8
46.3
7.41
42.02
0.55
0.51
1040.25
32.9
12.9

54.67
59.54

11.06
14.35

42.5
0.79
0.44
2774.4
29.6
29.57

77.23
5.1
2.22

3.38
2.1
1.32

68.4
0.88
0.16

11420

5387
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Maximum
69.6
6.93
10.9
3421.2
87.8
59
75.62
9.08
7.92
10748
82.4
69.5
79.4
147.14
8.46
42957.3
81.9
87.6
83.58
10
8.98

International Journal of Business and Economic Sciences Applied Research, Vol. 12, No.1, 64-69

GDP
EMP
URB

36280.3
57.27
75.3

183374

8431.7
38.7
8.55

7.78
16.35

As seen, the differences among different income groups
are very impressive , for low income and lower - middle
countries the difference between the average ratio of
public and private health expenditures is low and in most
low - income and lower - middle income countries the
average public expenditure is more than private
expenditure. As seen in upper Middle income countries
the average share of public health expenditure is more
than private health expenditure. Information related to
health expenditure in high - income countries, shows
that most health expenditure is funded by the public
sector and a huge difference is observed in the average
public and private health expenditures.

Yi  Ziδi Ui

110135
81.9
98

Conditional Model

Yi  Ziδi Ui

Non-Conditional Model

i = 1, 2 …, N
The statistics for testing the hypothesis is as follows:

2

F

(R

=
( N−1,NT−N−K)

2

−R )/(N −1)

UR

R

2

)/(NT −N −K)

(1− R

3-2. Chow test results
UR
In this study we estimate the model by using panel data
Which
N
represents
the
number of country, K the
method. For using panel data model particular test
number
of
explanatory
variables,
T the number of
method are used which will be discussed in this section.
observations
over
the
time.
In
this
test
(which is called
Before discussion about estimation and model analysis, it
as significance effects of group test) when null
is necessary that why this study try to use the panel data
hypothesis rejected, using of panel data is required. For
method. In other words, are the countries -which are
decision about using of Fixed Effects method or Random
going to be studied- homogeneous or not? If the
Effects method, it must be considered that fixed effect
countries are homogeneous Pool Data method can be
method is usually used when total population is
easily used by ordinary least squares otherwise, the
considered and if samples selected from big population,
necessity of using panel data is required. In other words,
random effect method will be better method [29, 30].
based on statistical concept we have:
Table 2. Chow test results
Group countries
Statistics
P-value
Result
Low income
225.8
0
H is rejected
Lower-middle income
387.9
0
H is rejected
Upper-middle income
342.7
0
H is rejected
High income
88.86
0
H is rejected
0
0
0
0

3-3. Hausman Test
Hausman Test is used for determining the method of
estimation in panel data approach which its statistic is
(H) with distribution with K degree freedom (number of
explanatory variables). If the null hypothesis rejected in
the first test, the second test (Hausman Test) for the
method of estimation in panel data methods will be used.
In the Fixed Effects method, time aspect is not
considered and only the effects which belong to each
section of the time will be consider as individual effects.
In the Random Effects method, time aspect is considered
and the effects which belong to each section of the time
will be consider as individual effects in the model.
Hausman test statistic is as follows:

H0 : E(uit / xit )  0
H0 : E(uit / xit )  0

2

The rejection of the null hypothesis implies that the test
method is fixed effects.
Income
groups
Low
income
Lowermiddle
income
Uppermiddle
income
High
income

β −..β

H=

FE

.

RE(GLS )

.

VAR(βFE ) −VAR(β RE(GLS ) )
This test is hypothesis testing of uncorrelated individual
effects and the explanatory variables which based on this
test the generalized least squares estimation (GLS)
under the H hypothesis is consistent and under H
hypothesis is inconsistent. These hypothesis are as
follows:
0

Table 3. Hausman test results
Statistics
P-value
18.27

5
0.5

6.1

0.2
0

H is
rejected
H is no
rejected
0

4.11

205.4

Result

0

H is no
rejected
0

H is
rejected
0

3-4.The results of model for different income groups

1
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Table 4. Model results of the regression model for different income groups
Low
Lower
Upper
High
Income
Middle
Middle
Income
Income
Income
Statistics
Coefficient
Statistics
Coefficient Statistics Coefficient
Variables Coefficient
LHPU
5.37
2.11
0.02***
5.24
0.00001
0.02***
0.009**
(0.000)
(0.03)
(0.000)
(0.5)
LHPR
0.03***
4.27
0.01**
2.3
0.01***
3.93
0.003***
(0.000)
(0.04)
(0.000)
(0.000)
0.14*
LGDP
9.94
0.08***
15.40
0.05***
12.95
0.01***
(0.000)
(0.000)
(0.000)
(0.000)
LEMP
2.71
0.12***
5.11
0.1***
5.17
0.01***
0.18***
(0.007)
(0.000)
(0.000)
(0.01)
LURB
0.34***
14.35
0.15***
9.76
0.12***
7.62
0.06***
(0.000)
(0.000)
(0.000)
(0.000)
1
3.79
2.35
21.5
2.7
26.27
3.9
C
R
0.76
0.56
0.48
0.48
F
253.9
858.3
652.2
652.2
(0.000)
(0.000)
(0.000)
(0.000)
Explanation: The dependent variable is the log of life expectancy (LEB)

Statistics
2
3.49
6.7
2.56
5.86
0.06

2

As seen in Table 4, Coefficients related to health
expenditure Low income groups show, assuming that
other factors are constant, 10 percent increase of public
health expenditure increases life expectancy by 0.02%
and also 10 percent increase of private health
expenditure increases life expectancy by 0.03% in lowincome countries. Coefficients related to health
expenditure in Lower middle income show, assuming
that other factors are constant, 10 percent increase of
public health expenditure increases life expectancy by
0.009% and also 10 percent increase of private health
expenditure increases life expectancy by 0.01% in lowincome countries. As well as Coefficients related to
public and private health expenditure in Upper Middle
income show, assuming that other factors are constant,
10 percent increase of public and private health
expenditure increases life expectancy by 0.02% and by
0.01%, respectively, in this income group. The coefficient
related to private health expenditure in the high income
countries show, assuming that other factors are constant,
10 percent increase of private health expenditure
increases life expectancy by 0.003%. As seen, public
expenditure in high -income countries has not a
significant effect on life expectancy that the possible
reason for this can be due the fact that in high income
groups a high percentage of GDP is included, thus the
law of diminishing returns begins and continues until
the effect of public expenditure has no significant effect
on life expectancy. In addition, there are many other
factors that affect life expectancy, in high-income groups
the effect of other factors may be to the extent that
public expenditure has not significant effect on life
expectancy.

and medium income groups and given that data were not
available, the period of review was limited to 1996-2014.
The findings show that health expenditure, regardless of
the financing source, improves life expectancy at birth,
but the effect on the target indicator is not the same in
different countries.
In addition, health expenditure in all income groups
improves life expectancy at birth, except high -income
groups, but the effect on the target indicator is not the
same in different groups. It was expected that private
and public expenditures have significant and positive
effect on life expectancy at birth in all groups; while
unexpectedly according to the results obtained in the
study period, coefficients related to public expenditure in
lower and upper low and middle income groups are
significant and positive, but they have not a significant
effect on health in high-income countries that the result
was contrary to expectation, but according to the law of
diminishing returns it is consistent with theoretical
foundations as well as previous studies; as according to
Self and Grabowski rich countries enjoy more health, but
more health expenditure, especially public health
expenditure in these countries has little effect on health,
and the reason of this average improvement is their
better economic and educational status; but it justifies
government intervention in middle-income countries
and less developed countries in which the participation
rate of public sector is relatively smaller and explains
that this type of expenditure in these countries is more
effective on health; thus regardless the economic status,
the more intervention of public sector in health reduces
the efficiency of health sector; therefore, in these
countries diminishing returns begin with the expansion
of public sector in health area. In addition, private health
expenditure in all income groups has a significant and
positive effect on life expectancy at birth.
Health area is so that on the one hand, is affected by
many factors and on the other hand many sectors are
affected by it, this area is very critical, yet it has its
specific complexity. In addition, each community has
different socio-economic, environmental and governance

4. Results and Discussion
This study aimed to evaluate the effect of public and
private expenditures on life expectancy in different
income groups using panel data model. For this purpose,
the World Bank classification was used in which
countries are divided into high, (lower and upper) low
68
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conditions, etc. that all of these factors affect health.
There are also many input indicators in the health sector
that considering each of these indicators as the
dependent variable, different results may be obtained,
thus,
given
the
complexities,
accurate
and
comprehensive results cannot be obtained and given the

specific circumstances of each country or group the
results cannot be generalized to other groups.
This is an Open Access article distributed under the terms of the Creative
Commons Attribution Licence
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