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Abstract

Background: Health expenditure is among the factors affecting the improvement of a society’s health status. Hence, recognizing
the effects of public and private health expenditure on health status is vital for making the required decisions.
Objectives: This study aimed to compare the effects of different levels of health expenditure on life expectancy, infant mortality
rate, and under-five mortality rate as health indicators.
Methods: The current study is an analytical research, which was conducted based on a cross-sectional and annual time series data. In
this study the effects of private and public health expenditure on health indicators from 2000 to 2015 were investigated. The selected
countries had the middle or high-income level and were classified into three groups based on the public health expenditure rate
and k-mean method. The required data were collected from the World Bank site and for estimating the model, panel data regression
models were used.
Results: Public health expenditure had a significant effect on health indicators in all groups, thus, an increase in public health
expenditure led to increasing life expectancy and decrease infant and under-five mortality rate in all groups. Also, the group with the
highest share of health expenditure had a greater impact on life expectancy and infant mortality, however, in regards to the under-
five mortality rate, it was contrary. The effect of private health expenditure was different and in most cases it had no significant
effect.
Conclusions: The findings of this study indicated that public health expenditure is more effective than the private health expen-
diture and it also improved health status by creating positive external effects. Therefore, the governments must provide enough
required financial resources for improving health status.
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1. Background

Health is a multidimensional concept that moves be-
yond the social, economic, cultural, and national relations;
it is also known as an indicator for social and economic im-
provement and development (1). Generally, life expectancy
and mortality rate for different groups with different age
and gender are used as proxies of health status and for de-
termining the society’s health level (2-4). In addition, life
expectancy was used as the indicator of the health system
efficiency, economic development, and human well-being
(5). Many countries consider health care as basic rights,
which is because such cares will improve the individual’s
quality of life (6). Due to the significant role of health in im-
proving the individual’s welfare, the health policymakers

are attempting to find available and efficient mechanisms
in order to improve society’s health status (3, 7).

That’s why, during the last decade, the literature of
health economy has experienced some improvements and
the focus is mostly on health expenditure, financial stabil-
ity, and the relationships between health expenditure and
their outputs (8, 9). During the last decades, many coun-
tries have experienced improvements in health status by
increasing life expectancy and decreasing children’s mor-
tality rate (10). Economic conditions play a significant role
in determining society’s health (11). Generally, rich coun-
tries have a more favorable health status and allocate more
money in this scope. However, spending too much money,
after a while, may not cause an increase in life expectancy
of the people (12).
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Moreover, improvement in health status and life ex-
pectancy is not a phenomenon happening overnight, how-
ever, it takes time and needs detection of main factors play-
ing roles in such issues (3). To improve health status, policy-
makers should focus on factors such as private and public
health expenditures that lie in the health care system (13).
Understanding the effective factors on the public health
care expenditure is key to designing the practical policies
in the scope of the health system (14). Therefore, detecting
the effective rate of public and private health expenditure
is of considerable significance (15).

Various studies on the relationships between health ex-
penditure and their outputs had different and contradic-
tory results (5, 16, 17); even the studies conducted in devel-
oped and industrialized countries (18). Therefore, higher
expenditure in developed countries is not always followed
by improvements in health outputs (19). In spite of vari-
ous studies carried out on the relationship between health
policies and their outputs (19), and because of the different
effects of public and private health expenditure on health
indicator (13) for having a correct view of this different im-
pact, more studies are needed (15).

2. Objectives

Therefore, the current paper aims to investigate the
public and private health expenditure and their effects on
health indicators in countries with moderate and high-
income level from 2000 to 2015. Since these countries
are classified by k-mean and based on their public health
expenditure, it is possible to compare different levels of
health expenditure and their outputs for each group of
countries.

3. Methods

The current study is analytical research which was con-
ducted based on cross-sectional and annual time series
data. In this study the effects of private and public health
expenditure on health indicators from 2000 to 2015 were
investigated. According to a study conducted by Linden
and Ray, in this study, the countries were classified into
three groups by k-mean method based on the public health
expenditure rate from national income. The countries
were classified according to the level of public health, be-
cause public health expenditure is a political variable and
private health expenditure is a non-political variable (15).
First, 105 countries with a moderate and high-level income,
based on the World Bank report and classification, were se-
lected. Second, based on the average of their public health
expenditure from 2000 to 2015, the countries were classi-
fied into three groups. Then, it was possible to investigate
if different amounts of public and private health expendi-
ture have various effects on health indicators.

After classifying countries into three groups, accord-
ing to health expenditures, for each group separately, three
health indicators were estimated separately. The required
data were collected from the World Bank site.

To determinate the effects of public and private health
expenditure on health indicators we used the model of
Novignon et al. study, which is shown below (20):

HSit =F (PuHEit, P rHEit, Yit, Pop1it, Pop2it, Pop3it)

(1)

Where HS represents health outcomes (life expectancy
at birth, infant mortality rate, and under-five mortality
rate), PuHEit and PrHEit are public and private health ex-
penditure as percentage of real national income, Y is per
capita real income, Pop 1, 2, and 3 represents a percent-
age of total population age groups of under 14, 15 - 64, and
above 65 years in country i in period t.

Y acts as a control variable for the demand for health
services and other economic factors. Variables Pop 1, 2,
and 3 were included to control the different country demo-
graphic structures. Therefore, we used the Equation 2:

lnHSit = α0 + α1lnPuHEit + α2lnPrHEit + α3lnY it

+α4lnPop1it+α5lnPop2it+α6lnPop3it+uit

(2)

That α0 is time invariant and the captures country-
specific effect that was not included in the model and εit

is the error term (20).

Private health expenditure includes out-of-pocket
spending, private insurance, charitable donations, and
direct service payments by private corporations. Public
health expenditure consists of recurrent and capital
spending from government budgets, external borrowings
and grants, and social health insurance funds (21). Due
to the difference in the income and expenditure between
each country, to standardize and provide comparisons,
the percentage of health expenditure were used as two
separate variables.

The model’s estimation was done by STATA software
and Panel data regression models. For checking the vari-
ables stationary, panel unit root test was used. To make
sure that there is a long-term relationship between vari-
ables and to prevent spurious regression, co-integration
test was conducted. In panel data, the most common unit
root tests and co-integration tests are Levin, Lin, and Chu
unit root test and Pedroni co-integration test (22). In the
next step, for determining pool or panel of models F-Limer
was used. Then, Hausman test was used to select the appro-
priate model between the fixed and random effects mod-
els.
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4. Results

Results of countries classification based on the average
of their public health expenditure through k-mean in SPSS
software are given in Table 1. It is clear that the first group
has the lowest rate and the third group has the highest rate
in public health expenditure.

Table 1. K-Means Clustering

Group Group 1 Group 2 Group 3

Share of public health expenditure 2.21 4.40 7.02

4.1. Descriptive Statistics

Descriptive statistics of the main variables are reported
in Table 2. As shown in Table 2, the third group has better
health status than the other groups. The average of pub-
lic health expenditure in the third group is higher. How-
ever, the average of private health expenditure in the sec-
ond group is the highest and in the third group is the low-
est one. That is to say, countries allocating higher share
of their income to public health expenditure have better
health status.

Table 2. Descriptive Statistics

Variables Mean ± SD Min Max

Group 1

Life expectancy 70.91 ± 5.17 51.75 82.74

Infant mortality rate 26.17 ± 17.88 2.10 87.90

Under 5 mortality rate 33.26 ± 25.56 2.70 113.80

Health expenditure (public) 2.21 ± 0.83 0.18 5.01

Health expenditure (private) 2.52 ± 1.41 0.08 7.92

Group 2

Life expectancy 73.56 ± 3.32 65.05 82.92

Infant mortality rate 13.28 ± 7.26 1.70 33.90

Under 5 mortality rate 15.56 ± 8.52 2.30 39.70

Health expenditure (public) 4.47 ± 1.08 1.75 8.23

Health expenditure (private) 2.56 ± 1.14 0.58 6.46

Group 3

Life expectancy 79.52 ± 2.22 69.94 83.79

Infant mortality rate 4.68 ± 3.47 1.90 35.10

Under 5 mortality rate 5.62 ± 4.19 2.40 43.80

Health expenditure (public) 6.95 ± 1.23 3.57 10.76

Health expenditure (private) 2.40 ± 1.48 0.61 8.98

4.2. Econometrics Results

Results of the panel unit root test indicated that some
variables are non-stationarity, however, they became sta-
tionarity with first order difference. In order to prevent
spurious regression and to be sure that there is a long-
term relationship between variables, the co-integration
test was done. Results of Pedroni co-integration test con-
firmed the long-term relationship between the variables
in all models. For selecting the appropriate estimation, F-
Limer and Husman tests were used, results are shown in
Table 3. Therefore, for the first model in the first group,
GLS- random effects method was suitable and for the other
models, GLS- fixed effects method was appropriate.

For each group and model, estimations were done sep-
arately. Results were reported at the level of 5% and were
interpreted just for the main variables.

As shown in Table 4, in group 1 (countries with the
lowest rate of public health expenditure) public health ex-
penditure had a significant effect on all health indicators,
therefore, health expenditure increased life expectancy
and decreased the mortality rate. Moreover, private health
expenditure had no significant effect on life expectancy
and under-five mortality rate, however, it significantly de-
creased infant mortality rate.

According to the results given in Table 5, public health
expenditure in the second group had a significant effect on
all health indicators, which increased life expectancy and
decreased mortality rate. In addition, private health expen-
diture had a significant effect on life expectancy and infant
mortality rate, as well as increased them.

Table 6 shows that public health expenditure in the
third group (countries with the highest rate of public
health expenditure) had a significant effect on health in-
dicators, such as increased life expectancy and decreased
mortality rate. However, private health expenditure did
not have a significant effect on life expectancy and infant
mortality rate, however, it increased significantly under-
five mortality rate.

5. Discussion

The current study investigated the effects of private
and public health expenditure on health indicators; life
expectancy, infants, and under-five mortality rate in coun-
tries with moderate and high-level income. Results re-
vealed that public health expenditure had a significant ef-
fect on health indicators in all groups and improved health
status. However, private health expenditure had some pos-
itive, negative, and contradictory results. Public health ex-
penditure is a political variable and private health expen-
diture is a non-political variable (15, 23), therefore, it had a
heterogeneous effect on health status.

The highest effect of public health expenditure on life
expectancy were observed in countries with the highest
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Table 3. F-limer and Husman Test Estimations

F-Limer and Husman Test Group 1 Group 2 Group 3

F-Limer (P Value) Husman (P Value) F-Limer (P Value) Husman (P Value) F-Limer (P Value) Husman (P Value)

Model 1 113.135 (0.000) 10.42 (0.100) 128.85 (0.000) 143.58 (0.000) 74.95 (0.000) 68.16 (0.000)

Result GLS-random effects GLS-fixed effects GLS-fixed effects

Model 2 190.29 (0.000) 13.07 (0.041) 100.19 (0.000) 119.61 (0.000) 52.29 (0.000) 41.80 (0.000)

Result GLS-fixed effects GLS-fixed effects GLS-fixed effects

Model 3 174.20 (0.000) 17.73 (0.006) 90.870 (0.000) 137.76 (0.000) 46.80 (0.000) 52.09 (0.000)

Result GLS-fixed effects GLS-fixed effects GLS-fixed effects

Table 4. Effects of Health Care Expenditure on Health Indicators, Group 1

Variables LLE LIMR LUMR

Coefficient P Value Coefficient P Value Coefficient P Value

HE (public) 0.014 0.000 -0.036 0.000 -0.31 0.000

HE (private) -0.002 0.19 -0.02 0.000 0.01 0.405

GDP (per capita) 0.034 0.000 -.32 0.000 -0.37 0.000

Population < 14 years 0.074 0.000 0.26 0.015 0.50 0.000

Population 15 - 64 years 0.46 0.000 -2.21 0.000 -1.28 0.000

Population > 65 years 0.039 0.000 -0.26 0.000 -0.29 0.000

Constant 1.69 0.000 14.54 0.000 10.73 0.000

Abbreviations: LIMR, log infant mortality rate; LLE, log life expectancy; LUMR, under 5 mortality rate.

Table 5. Effects of Health Care Expenditure on Health Indicators, Group 2

Variables LLE LIMR LUMR

Coefficient P Value Coefficient P Value Coefficient P Value

HE (public) 0.003 0.021 -0.043 0.004 -0.053 0.000

HE (private) 0.003 0.041 0.018 0.037 0.009 0.285

GDP (per capita) 0.034 0.000 -0.307 0.000 -0.302 0.000

Population < 14, y 0.017 0.347 1.137 0.000 0.989 0.000

Population 15 - 64, y 0.063 0.145 1.269 0.000 0.863 0.014

Population > 65, y 0.015 0.089 -0.242 0.000 -0.304 0.000

Constant 3.639 0.000 -3.110 0.117 -0.672 0.736

Abbreviations: LIMR, log infant mortality rate; LLE, log life expectancy; LUMR, under 5 mortality rate.

rate of public health expenditure and then in countries
with the lowest rate of public health expenditure. How-
ever, in these two groups, private health expenditure did
not have any significant effect on life expectancy. In the sec-
ond group, which had the lowest effect of public health ex-
penditure, private health expenditure had a positive effect
on life expectancy too.

These results are consistent with several researchers in-
cluding the study by Panahi and Aleemran, which showed
a appositive effect of health expenditure on life expectancy
(23), and also a study by Novignon et al., which indicated

that private and public health expenditures have a positive
effect on life expectancy (20).

Jaba reported that the total health expenditure causes
an increase in life expectancy. In other words, the highest
effect was observed in countries with incomes lower than
average and the lowest effect was observed in countries
with the highest income level. Moreover, due to geographi-
cal classification, the highest effects of health expenditure
are observed in countries located in Eastern Asia, and the
lowest effects are seen in European countries (10).

The Linden and Ray study in OECD countries revealed
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Table 6. Effects of Health Care Expenditure on Health Indicators, Group 3

Variables LLE LIMR LUMR

Coefficient P Value Coefficient P Value Coefficient P Value

HE (public) 0.016 0.000 -0.054 0.035 -0.08 0.002

HE (private) 0.003 0.158 0.024 0.137 0.038 0.014

GDP (per capita) 0.001 0.192 -0.005 0.292 -0.004 0.396

Population < 14, y -0.040 0.038 0.674 0.001 0.512 0.010

Population 15 - 64, y -0.039 0.451 -0.288 0.570 0.486 0.372

Population > 65, y 0.036 0.003 -0.743 0.000 0.794 0.000

Constant 4.514 0.000 2.890 0.323 4.546 0.139

Abbreviations: LIMR, log infant mortality rate; LLE, log life expectancy; LUMR, under 5 mortality rate.

that the relationship between health expenditure and
health outcomes in different groups is not equal. That’s
to say, in the higher health expenditure groups and pub-
lic and private expenditure have a positive effect on life
expectancy, however, these effects become less in lower
groups, and private expenditure effects even turn nega-
tive. These issues, of course, can be related to the different
aims of public and private health expenditure (15). Health
expenditure usually increases life expectancy with hetero-
geneity effects; specifically, it has more effect on the coun-
tries with lower life expectancy (5).

In this study, public health expenditure had signifi-
cant effects on mortality rate in all groups. Therefore, in
groups with a higher share of public health expenditure, a
greater impact on infant mortality was observed, however,
in regards to the under-five mortality rate, it was contrary.
Nonetheless, the effect of private health expenditure was
different; in the first group, including countries with the
lowest rate of public health expenditure, it decreased the
infant mortality rate, in the second group, infant mortality
rate was increased, and in the third group, private health
expenditure increased the under-five mortality rate. In
other cases, no significant effect was observed.

In line with the current study’s results, Novignon et al.
reported that increasing the health expenditure will de-
crease the total mortality rate as well as the infant mor-
tality rate. Moreover, the effects of public health expendi-
ture are more than the effects of private health expendi-
ture (20). Barenberg study’s in India showed that public
health expenditure has a large significant effect on the re-
duction of infant mortality rate (24)

In addition, a study by Arthur and Oaikhenan indicated
that the total health expenditure causes a significant effect
in reducing infant and under-five mortality rate; this re-
duction was significantly influenced by public health ex-
penditure because of more investment in mortality reduc-
ing technology (25). However, the results of a study con-
ducted by Akinlo and Sulola, with a different time period
and model, revealed that public health expenditure has a

positive effect on under-five and infant mortality and in-
crease them. However, total health expenditure decreases
the mortality rate. Perhaps this happened because of the
high level of corruption and fungibility of public health
expenditure in sub-Saharan Africa countries (18). Another
study carried out in the European Union revealed that
there is no statistically significant relationship between to-
tal health expenditure and total mortality rate (26).

Evidence regarding the effects of health expenditure
on health outputs including life expectancy and mortality
rate is complicated (5, 16, 18). However, the majority of the
studies indicate the positive effects of health expenditure
on health outputs (13, 20, 23, 25).

As indicated in the current study; it seems that in-
creasing the health expenditure, especially public health
expenditure, well develops health facilities and improve
the functions of health systems (20). Although increasing
the level of public health expenditure can improve health
status (15), this increase should not have adverse effects
on an individual’s health. In other words, such increases
should not lead to an increase in taxes and costs of the con-
sumers (7). Therefore, in order to prevent wasting health
resources, policymakers should focus on improving man-
agement, efficient health programs benefiting from expe-
rienced managers, efficient allocation, providing an appro-
priate and efficient supervision on the implementation of
the programs and the budgets, and analysis of efficient
costs should be preceded the health policies (7, 18-20, 26).

On the other hand, health policies that focus only on
health services, family improvement program, and emer-
gency cases cannot be efficient enough regarding the so-
ciety’s healthiest, if it ignores the practicality of the ser-
vices and the socio-economic dimensions of its programs
(7). In addition, the society expects the government to
have an effective intervention in the health section in a
way that health services become more available, people be
protected against various issues endangering their health,
and the poor be supported by the government (6). There-
fore, effective health insurance schemes can be useful (25).
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Although there is a positive effect of public health ex-
penditure on health indexes, as reported in the current
study, some other factors affecting health improvement
should not be ignored such as good nourishment, health
oriented life habits (15), and social protection, which can
also help to improve society’s health and life expectancy
(16). Moreover, the role of government is of considerable
significance in a way that good governance can lead to bet-
ter management of the health expenditure and a decrease
in the mortality rate; the quality of the bureaucracy and
corruption falls are among the other effective factors af-
fecting the health indexes in a society. However, poorly gov-
erned countries did not show such significant effects (27).

5.1. Limitation

In this study, we investigated the effect of health expen-
diture on the indexes including life expectancy at birth, in-
fant mortality rate, and under-five mortality rate. Consider
other factors such as social protection, environment condi-
tion, individual life style, and economic changes can help
have a better vision. In addition, our source data was World
Bank and the last update for health expenditure by public
and private, as the main variable was 2015.

5.2. Conclusions

Since the provision of health services for individuals is
of great social significance and benefit, health is located
in the classification of a society’s merit wants. If private
sections want to provide a society’s merit wants, the pro-
ductions and services will be lower than the optimal level.
In order to reach the optimal level, it is necessary for the
government to intervene and provide the required finan-
cial resources. That is why it is expected that the efficiency
of public health expenditure is much better than that of
private health expenditure. Results of the current study
also confirm such claims; according to these findings, pub-
lic health expenditure had significant effects on health in-
dicators in all groups. These expenditures increased life
expectancy level and decreased the infants and under-five
mortality rate in all group.
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