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ABSTRACT

The infant mortality rate indicates the health status of a country. Previous studies
have proven that socioeconomic factors have a significant influence on infant
mortality rates in both developed and developing countries. Further studies on
infant mortality rates are useful for public service strategic policy in the health
sector. The main purpose of this study was to analyze the socioeconomic factors
influencing infant mortality rates in ASEAN based on panel data estimates for
2000-2017. The dependent variable for this study was infant mortality rate, while
the independent variables were health expenditure, female labor force, maternal
fertility rate, and GDP per capita. The authors concluded that the main cause of
infant mortality in ASEAN is care during delivery. Other influencing factors
include family health status, maternal education level, and socio-economic
inequality. This study found that the size of the female workforce has a strong
influence on increasing the infant mortality rate in ASEAN. The fertility rate also
had a strong influence on increasing infant mortality rate in ASEAN, while GDP
per capita had a negative influence on infant mortality rate. Health expenditure
is proven to have no effect on the increase of infant mortality rates in ASEAN.
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INTRODUCTION

The infant mortality rate is one of the main health indicators (see: Arik and Arik,
2009; Dallolio, et al., 2012; Naveed, et al., 2011; Rosicova, et al., 2011). The issue of infant
mortality rate has long been a special topic of study by researchers, especially in developing
countries (Gomez, Hanna, and Oliva, 2012; Hanmer, Lensink, and White, 2003; Oloo, 2005),
because the infant mortality rate is related to other socioeconomic factors, as well as being an
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indicator of human welfare. Bhatia, et al, (2018) also stated that efforts to reduce infant
mortality rates are a top priority in developing countries. In addition, there is also an
interesting discussion on whether prosperity level is related to health status. The infant
mortality rate tends to be high in poor countries and low in developed countries (Chaudhuri
& Mandal, 2020; Klugman, et al, 2019; Ullah, et al, 2011). Developed countries focus on
providing healthcare in the form of quality care, including access to quality maternal and
child health services. Sustainable development must consider the socioeconomic factors.
Economists agree that economic development is not only measured by GDP per capita
growth or other macroeconomic indicators, but also supported by public health status
(Hanmer, Lensink, and White, 2003). This is in line with the policies of the United Nations
Development Program (UNDP) and the World Health Organization (WHO) on the
importance of human development in terms of health, education, poverty, and the
environment as stated in the Human Development Index to achieve the Sustainable
Development Goals (SDGs) (Bhatia, et.al, 2018).

According to WHO (2020), the infant mortality rate is defined as the death of a child
before one year of age over a certain period of time. Lamichhane, et al. (2017) emphasized
the infant mortality rate as a primary human development indicator and a key part of the
challenge to provide good quality health so as to realize social welfare. Previous studies by
Dallolio, et al., (2012); Erdogan, Ener, and Arica, (2013); Genowska, et al. (2015); and Iram
and Butt (2008) explained the influence of socioeconomic factors on infant mortality rates.
The economic factors were national income, income per capita, health expenditure,
unemployment rates, and income equalization, while the social factors were the education
level of the mother, nutrition, environmental factors such as pollution, healthcare quality, and
women’s welfare. Iram and Butt (2008) found the main influencing factors of infant mortality
rates in Pakistan were environmental factors, family income, and the education level of the
mother. Lamichhane, et al (2017) identified several influencing key factors of the infant
mortality rate in Nepal, including birth spacing, breastfeeding, parenting styles, and ecology.
In line with this, Sarkar, Dhar, and Rouhoma (2018) also found differences in the adequate
number of health facilities in developed countries compared with the relative lack in
developing countries, and identified several determining factors of infant mortality rates,
namely delivery assistance, the education level of the mother, and total population. Most
ASEAN countries are developing countries, and the infant mortality rate is still rarely studied
in the ASEAN region, so it is interesting to estimate the influence of socioeconomic factors
on infant mortality rate in ASEAN.

74 Socioeconomic Determinants



90

80

70

60

& 50
Z 40
30

20

10

0

Infant Mortality Rate

s Brun i Darussalam

s [ndone sia

Cambodia

\ Laos
\ s Myanm ar
— — Malaysia
— e —— s P hili ppiness
e S ingapore
ORI S O —— Thailand
Years e Vietnam

Figure 1 Infant Mortality Rate in ASEAN 2000-2017
Source: World Bank, 2020.

Based on the figure above, the infant mortality rate in ASEAN, in general, has
significantly decreased from 2000 to 2017. In aggregate, the highest infant mortality rate was
found in Laos, followed closely by Myanmar, while the lowest infant mortality rate was
found in Singapore.

ASEAN countries are predominantly developing countries that are rapidly adapting to
global changes. The amount of per capita health expenditure in ASEAN shows an increasing
trend from 2000-2017, which can be seen in the following figure. Singapore and Brunei
Darussalam had the highest health expenditure, followed by Malaysia and Thailand.
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Figure 2 Health Expenditure Per Capita in ASEAN (US Dollar)
Source: World Bank, 2020.
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The infant mortality rate is important for welfare, so the main purpose of this study
was to analyze the socioeconomic factors influencing infant mortality rate in ASEAN.
Studies analyzing infant mortality rates in ASEAN are still rarely performed. Hence, this
study is expected to provide a literature reference related to the infant mortality rate in
ASEAN so as to encourage policies advancing the maternal and child health sector.

LITERATURE REVIEW

Based on the literature, there are two methods for calculating the infant mortality rate:
1) calculation of mortality in newborns, infants, and children under 5 years per 1000 births in
a certain time period, or 2) calculation of mortality in infants over 28 days of age, infants
aged 1 year, and children 2-4 years old per 1000 living people (Rutstein, 2000). According to
Santiago and Tubayan (2016), the infant mortality rate is a key factor of a country’s public
health status. Improvement of human quality as the main development agent starts from the
womb, delivery, childhood education, to adulthood. Maternal health during pregnancy and
childbirth can be used as evaluation material to reduce infant mortality. Hanmer, Lensink,
and White (2013) stated that development is not only measured by per capita income but
must also measure variables such as infant mortality rate, literacy rate, and other social
indicators. Ollo (2005) explained two causes of infant mortality: internally, infant mortality is
caused by genetic factors, uterine disease, and birth defects, while externally it is caused by
accidents.

Maternal fertility rates, nutritional status in pregnancy, smoking, and environmental
pollution are thought to have a strong influence on infant mortality rates. The education level
of mothers can in the long term affect the welfare of children, involving everything from
breastfeeding to parenting style. Women with low education levels (see: Bhatia, et.al, 2018;
Dallolio et al., 2012; Klugman, et al, 2019; Ullah, et al, 2011) tend to marry early, have no
knowledge of pregnancy and its care, low economic welfare, and have a higher risk of
mortality during childbirth.

GDP per capita also plays an important role because the better the standard of living,
the better the healthcare (Oloo, 2005). With increase in economic growth, the portion of
health expenditure is increased, health programs are expanded, and access to healthcare is
becomes easier. Ullah, et al, (2011) pointed out that in developed countries, the government
prioritizes maternal and child healthcare, but in poor countries, the government still needs to
reduce the infant mortality rate.

Erdogan, Ener, and Arica (2013) described the important role of economic factors on
infant mortality rates, with the main factors being equal income distribution and GDP per
capita. GDP per capita can have a direct or indirect effect. High-income countries tend to
have a higher quality of life in terms of the provision of food, education, and health. In
addition, Erdogan, Ener, and Arica (2013) also found empirically, infant mortality rates
decreased alongside economic growth in OECD countries, meaning that quality and
affordable healthcare is needed to accelerate economic and social development.
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Socio-economic factors also play roles. Rutstein (2000) explained the influence of
socioeconomic factors: for example, increasing economic welfare positively improves child
health, while social factors such as housing, maternal education, and electricity supply can
also affect infant mortality rates. In line with this, Zakir and Wunnava (1999) explained the
significant influence of socioeconomic factors, namely maternal fertility rate, female labor
force, education level of the mother, and GDP per capita on infant mortality rate in several
countries. Shobande (2020) identified the negative influence of energy consumption and
pollution on the infant mortality rate in Africa. The infant mortality rate is thus useful for
measuring the welfare of the total population over time and the basis for a strategy to improve
maternal and child health policies.

Houweling and Kunst (2009) found that the difference in socioeconomic conditions in
developed and developing countries is a cause of infant mortality, in addition to health factors
such as maternal health, nutrition, and disease. Iram and Butt (2008) identified social factors
namely neighborhood, education level of the mother, exclusive breastfeeding, and income
had a significant influence on the infant mortality rate in Pakistan. Rezaei, Matin, and Rad
(2015) found that the infant mortality rate in Iran was influenced by GDP per capita, the ratio
of doctors per 1000 total population, female labor force participation, neighborhood, and
education level. Dhrif (2018) found that health expenditure significantly reduced the infant
mortality rate in developed countries but was insignificant in poor countries.

Oloo (2005) conducted a study in developing countries and found that the health
expenditure per capita and immunization programs had no significant influence on infant
mortality rate, but per capita income and maternal fertility had a significant influence on
infant mortality rate. Bhatia, et.al (2018) in India found various programs reducing socio-
economic inequality also reduced infant mortality rates. Shobande (2020) identified that
energy consumption causing pollution has a negative and significant influence on the infant
mortality rate in Africa. Rezaei, Matin, & Rad (2014) analyzed the influence of GDP per
capita, the number of health workers, the female labor force, the total population in villages,
maternal fertility rate, and education level on infant mortality rate in Iran. The study found a
positive relationship between infant mortality rate, fertility, and population domicile, while
the female labor force and GDP per capita were insignificant.

Sarkar, Dhar, and Rouhoma (2018) studied the influencing socioeconomic factors of
infant mortality rates in several ASEAN countries and found that education level, delivery
assistance by medical personnel, and the population had a significant influence on infant
mortality rate. Goldani, et.al (2001) found that social inequality had an influence on the infant
mortality rate in Brazil. Hosseinpoor et al. (2005) showed that socioeconomic inequality had
an influence on the infant mortality rate between provinces in Iran; this is related to the
importance of equitable development policies. Naveed, et al., (2011) with the Vector Error
Correction Model (VECM) method aimed to find out the influencing variables of infant
mortality rate in Pakistan and found that women’s empowerment and income had a negative
influence, but the total population had a significant influence on infant mortality rate.
Dallolio et al. (2012) found that Gini Index and the unemployment rate had a positive
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influence on infant mortality rate, while the education level of the mother had a negative
influence.

ASEAN member countries are faced with the triple challenge of reducing infant
mortality, child maternal, and maternal mortality. High infant mortality rates indicate the low
quality of maternal and child health services, especially during and after delivery. The
government also needs community support to maintain preventive behavior for pregnant
women, maintain a healthy living environment, and implement a healthy lifestyle. Therefore,
a comprehensive health policy is urgently needed to improve the quality standards of
maternal and infant care services in the ASEAN health system.

METHODOLOGY

The main purpose of this study was to estimate the determining factors of infant
mortality rate in ASEAN (Indonesia, Malaysia, Thailand, Singapore, Vietnam, Laos,
Cambodia, Brunei Darussalam, the Philippines, and Myanmar). This study used secondary
data published by the World Bank, and undertook panel data analysis for the period 2000-
2017 consisting of 10 cross-sections and covering an 18 years’ time span. The dependent
variable was the infant mortality rate (per 1,000 live births), while the independent variables
were health expenditure per capita (US $), female labor force (% of the total labor force),
maternal fertility rate (births per mother), and GDP per capita (constant LCU). According to
Guijarati (2003), panel data is suitable for studying the dynamics of change, makes it easier to
understand complex behavior, is good for measuring impacts that simply cannot be seen on
cross-section data or time-series data, has more information and variations, can minimize bias
generated in the aggregation, and can overcome heterogeneity. The first step in data
estimation is looking at the distribution of variables through descriptive statistics and
checking the correlation of the independent variables with the infant mortality rate. The data
testing panel has three approaches: least square (common effect), fixed effect, and random
effect. The common effect method is the simplest method, combining time-series data and
cross-section data regardless of the differences in time and individual dimensions. The fixed
effect method improves the common effect method by using dummy variables to intercept
differences. The random effect method has different parameters between regions and time to
be included in the error term, and technically can eliminate heteroscedasticity in the study
model.

This study used a development model from previous studies by Hanmer, Lensink, &
White (2003); Oloo (2005); Rezaei, Matin, Rad (2015); and Ullah et al (2011). The study
period was chosen based on the economic conditions of ASEAN member countries which in
2000- 2017, which were relatively strong.

IMR;, = By + BLHE;; + Bo WL + 3 FR;. + B4 GDF fcap;,
- Bjp wee ven en e cee ve wen e e wne we sen e (L)
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Equation (1) is Common Effects Model (CEM) estimation, equation (2) is Fixed
Effects Model (FEM) estimation, while equation (3) is Random Effects Model (REM). The
ap Is the intercept while S1, 82, B3, and B4, are the parameters/slope of the model, the ‘i’ is the
cross-section of 10 countries in ASEAN while ‘t’ is a time series of period 2000-2017. IMR
(infant mortality rate), HE (health expenditure per capita), WL (female labor force), FR
(maternal fertility rate), and GDP/cap (GDP per capita).

IMR; = ap + ay Dy + B HE + fo WL + f3FRy + 54GDP feap;,
=27 S ()

IMR;, = oy + BHE; + B, WL + S3FR; + f3GDP [ cap;;
+ Hrrz'ru- NIE IAE EOE NAE FAE BAE UEE EOE EAE AR NOE DOE NOE EAN FAE FOE DAE NON NOE LAE EAE NOE BOE ..-{:3}

Furthermore, the model was tested with the common effect, fixed effect, and random
effect. Then, the Chow test was carried out to test the best fit of the model between the
common effect and the fixed effect. The Hausman test was carried out to select the best
model between the fixed effect method and the random effect method. The Lagrange
Multiplier Test was conducted to select the best model between the random effect model and
the common effect model.

RESULTS AND DISCUSSION

This study used panel data consisting of time series and cross-sections. According to
Gujarati (2003), panel data can analyze big data, have a greater degree of freedom, and
analyze more efficiently. Panel data analysis can be carried out through three approaches,
namely the Pooled Least Squared (PLS)/Common Effect Model (CEM) with fixed
coefficients between time and individuals; the fixed-effect model with a constant slope but
different intercepts between individuals; and the random effects model with parameter
differences between regions or between times are included in the error component. The
testing stage was carried out by testing all these methods to find out the best model.

In general, descriptive statistics can be seen in the following table below including the
mean, median, minimum value, maximum value, standard deviation, and the number of
observations. The data had subtle differences for all countries, except for Singapore.
Singapore had the lowest infant mortality rate and highest health expenditure per capita in the
ASEAN region. However, in aggregate, there was a significant decrease in infant mortality
rate in —between 2000 and 2017.
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Table 1 Descriptive Statistics

IMR Health Female Maternal GDP/cap
Expenditure  Labor Force  Fertility Rate

Mean 25.86 154.73 42.97 2.36 10299.40
Median 22.65 31.25 41.78 2.30 2459.04
Maximum 79.50 1262.33 51.83 4.31 57378.86
Minimum 2.20 0.39 34.69 1.15 342.14
Std. Dev. 19.87 257.78 4.90 0.71 15459.39
Correlation 1.00 -0.89 0.48 0.79 -0.89
Observations 180 180 180 180 180

Source: Processed Secondary Data.

With panel data estimates, common effect model and fixed effect model estimates
were obtained. To select the best model from the two test models, the Chow test was carried
out and found out that the fixed effect model estimate was better and valid than the common
effect model. This can be seen from the prob value. Chi-square cross-section <0.05, thus, the
fixed effect was chosen over the common effect. After that, the random effect model was
tested. Based on the Hausman Test to choose between the fixed-effect model and the random
effect model, the best estimation model was the random effect model with HO or p value>
0.05. Then, the Lagrange Multiplier Test was carried out to choose the random effect model
or the common effect model. Based on the Lagrange Multiplier Test, the random effect model
was the best model in estimating data. The p-value was 0,000 at a 0.05 significance level.
Thus, based on Lagrange Multiplier Test, H1 was accepted meaning that the best estimation
method was the random effect model.

Table 2 Panel Data Estimation Results

Variable Common Effect  Common Effect Fixed Effects

80

Health Expenditure
Female Labor Force

Fertility Rate
GDP/cap

C

Adj- R-square:
(F-statistics)
Chow Test
Hausman Test
LM Test
Observations

-4.79 (0.00)***
3.75 (0.00)***
11.00 (0.00)***
-3.92 (0.00)***
5.77 (0.00)***
0.91
446.18

180

-4.79 (0.00)***
3.75 (0.00)***
11.00 (0.00)***
-3.92 (0.00)***
5.77 (0.00)***
0.91
1455.06
(0.00)***

180

-0.92 (0.36)
3.11 (0.00)***
3.06 (0.00)***
-5.30 (0.00)***
5.49 (0.00)***

0.99
139.12

(0.27)
(0.00)***
180

Source: Author's estimation
Note: () denotes significance; ***, ** and * are 1%, 5% and 10% respectively.
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The results of data estimation with the common effect model showed that health
expenditure had a significant and negative influence on infant mortality rates in ASEAN,
while female labor force had a significant and positive influence, maternal fertility rate had a
significant and positive influence, and GDP per capita had a significant and negative
influence.

Based on the random effects model analysis, health expenditure in ASEAN had no
influence on infant mortality rates. This occurs because of differences in health expenditure,
with the better the welfare of a country, the higher the attention it pays to health, leading to an
increase in health expenditure per capita. Brunei Darussalam had the highest health
expenditure per capita in ASEAN, Singapore in second, Malaysia in third, and Thailand in
fourth, while Vietnam, the Philippines, Myanmar, Laos, Indonesia, and Cambodia had the
low health expenditures per capita. This data imbalance shows that the impact of health
expenditure was insignificant. Most ASEAN countries have not focused on policies for
accessible and affordable health care. This is in line with a study by Dhrif (2018) showing the
differences in health expenditure had no influence on infant mortality rates in poor countries
but had a positive influence in rich countries. Sarkar, Dhar, and Rouhoma (2018) identified
significant differences in developed countries which pay close attention to health, with the
provision of health facilities to prevent and reduce the infant mortality rate while developing
countries do not have this policy. Goldani, et al. (2001) found that economically weak
regions had high infant mortality rates in Brazil. Maternal and child health cases in
developing countries are more complex because of the more challenges faced, such as infant
mortality, child and maternal malnutrition, stunting, and maternal mortality. Health services
are a priority that should be spread throughout all regions to remote areas.

The female labor force has great potential in developing regions such as in ASEAN,
by contributing to family income, increasing family purchasing power, and increasing
aggregate consumption. Despite this, the female labor force had a significant influence on
infant mortality rates. The coefficient of the female labor force was positive, indicating that
the more mothers work, the higher the risk of infant mortality. The female labor force had a
significant influence with a positive coefficient, meaning that every 1% increase in the female
labor force causes an increase in the infant mortality rate of 0.03%. The maternal fertility rate
also had a significant influence with a positive coefficient, meaning that every increase in
fertility rate causes an increase in the infant mortality rate. Poerwanto, et al. (2003) found that
the infant mortality rate in Indonesia was influenced by the prosperity level and education
level of the mother. Low prosperity families tend to have a higher risk, and other factors such
as maternal fertility rate, contraception use, birth spacing, and prenatal care also had a
significant influence on infant mortality rates. Naveed, et al., (2011) also found that female
labor participation and income per capita had a negative correlation on infant mortality rate in
the short term. However, in the long run, the female labor force and maternal education had a
greater influence than income per capita. This is in contrast to a study by Rezaei, Matin, and
Rad (2015), which found that the female labor force had no influence on the infant mortality
rate in Iran. Meanwhile in Poland, the work environment is not conducive and pollution from
the industrial sector has an influence on the infant mortality rate (Genowska et al, 2015).
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Based on previous studies, a high infant mortality rate was usually found in
economically weak countries. Dhrif (2018) described that this condition is recognized as an
important issue because it is closely related to the level of human productivity as a production
factor to create economic development and welfare. Productivity starts from infancy and
childhood, with good nutrition, education, and environment to improve social and economic
conditions. Income is an important variable, a family with a high income can meet the needs
of better quality, so as to improve the quality of life and welfare. Based on estimates, GDP
per capita had a negative influence on infant mortality rates in ASEAN. GDP per capita had a
significant influence on the infant mortality rate, where every 1% increase in GDP per capita
reduces the infant mortality rate by 0.44%. This is in line with studies by Erdogan, Ener, and
Arica, (2013) and Naveed, et al. (2011) showing the significant and negative influence of
infant mortality rates and GDP per capita. Thus, the increasing prosperity level will be
followed by a decrease in the risk of the infant mortality rate. Hosseinpoor, et al. (2005)
found that socioeconomic inequality in Iran was the cause of the increased infant mortality
rate, where provinces with high economic potential tend to have low infant mortality rates.
Rezaei, Matin, and Rad (2015) also found that the insignificant influence of GDP per capita
on infant mortality rate in Iran. Household income had no influence on the infant mortality
rate in Italy, while the education level of mother had no strong correlation with the infant
mortality rate (Dallolio et al, 2012). The risk of infant mortality must thus be viewed from a
socioeconomic side in a balanced manner, in order to obtain a realistic policy direction and
support weaker economic and social groups.

Modern health services today are more accessible for mothers and children, but this
must also be balanced with income equalization so that services are easily accessible by all
groups. Continuing social and economic inequality causes high infant mortality rates to be
concentrated on poor families. Infant mortality rate censuses are needed for the formulation
of development policies, especially in the health and social fields, forecasting population
growth, and the possibility of a demographic bonus for sustainable development.
Additionally, empowering women has both direct and indirect impacts on awareness of
maternal and child health. Therefore, it is necessary to formulate effective health policies to
reduce infant mortality rates, because maternal and child welfare determines the health of the
next generation.

CONCLUSION

This study analyzed the socio-economic determinants of infant mortality rates in
ASEAN member countries as an indicator of adequate human capital. Socio-economic
variables such as female labor force, health expenditure, maternal fertility rate, and GDP per
capita have previously been analyzed in other studies and were found to have a significant
influence on infant mortality rates in various countries. High GDP per capita was also found
to reduce infant mortality due to higher health spending on maternal and child health.

This study estimated the influence of socioeconomic factors on infant mortality rate in
ASEAN,. The social variable was the maternal fertility rate, while the economic variables
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were health expenditure, female labor force, and GDP per capita. Data estimation used static
panel data model with balanced panels. Based on the estimation results, the best result was
found in the random effect model. This study found that there was a significant influence of
the female labor force and maternal fertility rate on infant mortality rates in ASEAN
countries. Meanwhile, health expenditure per capita had no significant influence on infant
mortality rate, but GDP per capita had a significant and negative influence.

Thus, the recommendations of this study are: 1) strategies are needed to provide
accessible and affordable health facilities for all groups, 2) increase awareness of women’s
empowerment through educational programs on maternal and child health, 3) improve social
conditions in society, and income equalization to improve citizen welfare. This study was
limited by excluding other socio-economic variables which may influence infant mortality
rates in ASEAN.
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