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ABSTRACT

Background: Nearly four million or two-thirds of the newborns (first week of life) die each year
worldwide. In Indonesia, neonatal mortality contributes to 59% infant mortality. Factors
associated with infant death have been reported to be biological and social economic. This study
aimed to examine the biological and social economic determinants of neonatal death in Bantul
District, Yogyakarta, Indonesia.

Subjects and Method: This was an analytic observational study with a case-control design.
Population in this study was all neonates in Panembahan Senopati Hospital who were born from
January 2017 to January 2018. A total sample of 200 neonates was selected for this study by fixed
disease sampling, consisting of 50 dead and 150 alive neonates. The dependent variable was
neonatal death. The independent variables were low birth-weight, asphyxia, prematurity,
pregnancy infection, maternal age, maternal education, maternal employment status, and family
income. The data were collected by questionnaire and analyzed by path analysis.

Results: Risk of neonatal death directly increased with asphyxia (b=3.65; 95% Cl= 1.77 to 5.52;
P<0.001), prematurity (b=2.78; 95% Cl= 1.64 to 3.92; p<0.001), and pregnancy infection (b=3.04;
95% CI= 1.82 to 4.26; p<0.001). Risk of neonatal death was indirectly associated with maternal
aged 20-35 years, family income, maternal education, and maternal work outside the house.
Conclusion: The risk of neonatal death directly increases with asphyxia, prematurity, low birth
weight, infection. Risk of neonatal death is indirectly associated with maternal aged 20-35 years,
family income, maternal education, and maternal work outside the house.

Keywords: neonatal death, risk factors, biologycal factor, social and economic factor
Correspondence:

Funik Rahma Mei Listiani, Masters Program in Public Health, Universitas Sebelas Maret, Jl. Ir.
Sutami 36 A, Surakarta, Central Java 57126. Email: funikrahmameilistiani@gmail.com.

BACKGROUND
An indicator of health status in a country is
the infant mortality rate. Nearly four
million or two-thirds of the newborns (first
week of life) worldwide die each year. Low-
income countries contribute 98% neonatal
mortality worldwide (Kaboré et al., 2016).
The proposed Sustainable Development
Goals (SDGs) target for child mortality
aims to end, by 2030, preventable deaths of
newborns and children under five. All
countries aim to reduce neonatal mortality
to as low as 12 deaths per 1,000 live births
and under-five mortality to as low as 25
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deaths per 1,000 live births (UN-IGME,
2015).

Attention should be paid to decrease
neonatal mortality rate (0-28 days) in Indo-
nesia because neonatal mortality contri-
butes to 59% infant mortality. The neonatal
mortality rate in Indonesia was 20 per
1,000 live births in 2002, declining to 19
live births in 2007, and settling at the same
rate in 2012 (Indonesian Health Ministry,
2015).

Infant mortality rate has been
reported to be associated with biological
and social economic factors. According to
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Halim et al. (2016), biological factors of
infants mortality included asphyxia (43%),
infection (29.3%), and prematurity
(22.2%). Titaley et al. (2008) stated that
low birth weight increased the risk of neo-
natal death. The maternal factors asso-
ciated with neonatal death included
maternal age >35 years and multiparous
mother. Social economic factors affecting
neonatal death included maternal educa-
tion, maternal employment status, and
family income (Malqvist, 2011; Titaley et al,
2008).

The infant mortality rate (IMR) in
Yogyakarta was not able to reach the
targeted Millennium Development Goals
(MDGs) level. IMR in Yogyakarta in 2012
was 25 per 1,000 live births. The number of
neonatal death in Yogyakarta in 2016 was
192 cases. Bantul district was one of the
districts in Yogyakarta with the highest
neonatal death (61 cases) (Health office of
Yogyakarta Province, 2017).

This study aimed to examine the
biological and social economic determi-
nants of neonatal death in Bantul District,
Yogyakarta, Indonesia.

SUBJECTS AND METHOD
1. Study design
This was an analytic observational study
with case control design. The study was
conducted at Panembahan Senopati Hospi-
tal, Bantul, Yogyakarta.
2. Population and sample
The accessible population in this study was
all neonates at Panembahan Senopati Hos-
pital, from January 2016 to January 2017. A
total sample of 200 neonates was selected
for this study by fixed disease sampling,
consisting of 50 dead and 150 alive
neonates.
3. Study variables
The dependent variable was neonatal death.
The independent variables were asphyxia,
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low birthweight, prematurity, infection
during pregnancy, maternal age, maternal
education, maternal employment status,
and family income.

4. Operational definition of variables
Neonatal death was defined as infant
mortality from 0-28 days of birth. The data
of neonatal death were collected from the
medical record.

Asphyxia was defined as a condition
in which the baby can not breathe imme-
diately, spontaneously, and regularly after
birth. The data were collected from the
medical record.

Low birthweight was defined as infant
weight less than 2,500 g just after birth
delivery. The data were collected from the
medical record. The measurement scale was
continuous (gram).

Prematurity was defined as an infant
born at <37 week gestation age counted
from the first day of the last menstrual
period. The data were collected from the
medical record.

Infection was defined as a severe
infection that occurred in the first month
after birth. Neonatal infection consists of
congenital  syphilis, neonatal sepsis,
meningitis, pneumonia, and tetanus neo-
natorum. The data were collected from the
medical record.

Maternal age was defined as the
length of time the study subject had lived
from birth to the time of the study. Data on
maternal age were collected by question-
naire. Measurement scale was continuous,
but for the purpose of data analysis it was
transformed into dichotomous coded o for
age <35 years and 1 for age >35 years.

Maternal education was defined as
the highest formal education attained by
the mother. The data were collected by
questionnaire. The measurement scale was
categorical.
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Maternal employment status was
defined as maternal job status. The data
were collected by questionnaire. The mea-
surement scale was categorical coded o for
working at home and 1 for working outside
the house.

Family income was defined as the
average family income (Rupiah) received
per month for the last six months. The data
were collected by questionnaire. The
measurement scale was continuous, but for
the purpose of data analysis it was
transformed into dichotomous coded o for
<minimum regional wage and 1 for
>minimum regional wage.

5. Data analysis
The data were analyzed by path analysis to
determine the direct and indirect effects.

Path analysis proceeded in 5 steps: (1)
model specification, (2) model identifica-
tion, (3) model fit, (4) parameter estimate,
and (5) model respecification.

6. Research ethics

The research ethics clearance was obtained
from the Research Ethics Committe at Dr.
Moewardi Hospital, Surakarta, Indonesia.
Research ethics included informed consent,
anonymity, and confidentiality.

RESULTS

1. Sample Characteristics

Most infants in this study were male (55%),
normal birthweight (69.5%). Some infants
experienced asphyxia (49.5%), aterm
(74%), and did not have an infection
(78.5%).

Table 1. Characteristics of the study subjects

Characteristic Category n %
Sex Male 110 55.0
Female 90 45.0
Asphyxia Did not experience asphyxia 101 50.5
Experienced asphyxia 99 49.5
Birthweight Normal birthweight (=2,500 g) 139 69.5
Low birthweight (<2,500 g) 61 30.5
Gestational age Aterm 148 74.0
Premature 52 26.0
Infection Not infected 157 78.5
Had an infection 43 21.5
Maternal age <20 or =35 years 46 23.0
20-35 years 154 77.0
Birth spacing <2 years 77 38.5
=2 years 123 61.5
Parity 10r =3 87 43.5
2-3 113 56.5
Maternal education <Senior high school 76 38.0
>Senior high school 124 62.0
Maternal employment Working at home 117 58.5
Working outside the house 83 41.5
Family income (monthly)  <Minimum regional wage (Rupiah) 41 20.5
>Minimum regional wage (Rupiah) 159 79.5

2. Path analysis

Number measured variable (k)= 9. Number
of observation= (k x (k+1))/2= 45. Number
of estimated parameters= #number
parameter + #endogenous variable +
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#exogenous variable= 12+6+3= 21. Df=
#observation - #estimated parameters= 45-
21= 24 (over estimated). Therefore path
analysis could be performed.
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Figure 1. Path diagram with parameter estimates.

Tabel 2. Path analysis on the biological and social economic determinants of
neonatal death in Bantul, Yogyakarta

95% CI
Depe.ndent Independent variable Paﬂ.l Lower Upper P
variable coefficient limi il
imit limit

Direct effect
Neonatal death < Asphyxia 3.65 1.77 5.52 <0.001
Neonatal death < Prematurity 2.78 1.64 3.92 <0.001
Neonatal death < Infection 3.04 1.82 4.26 <0.001
Indirect effect
Asphyxia < Low birthweight <2,500 g 1.42 0.69 2.15 <0.001
Asphyxia < Infection 1.62 0.71 2.53 0.001
Asphyxia < Maternal age 20-35 years -0.62 -1.37 0.13 0.108
Low birthweight < Prematurity 4.28 3.24 5.32 <0.001
Low birthweight < Farpily income >minimum 109 2,07 018 0.022

regional wage
Infection < Maternal education >senior

high school -0.57 -1.25 0.11 0.101
Family income < Maternal education >senior
>minimum high school 0.76 0.04 1.48 0.038
regional wage
Family income < Maternal working outside
>minimum the house 1.17 0.32 2.02 0.007
regional wage
Maternal working < Maternal education >senior
outside the house high school 0.86 026 1.47 0.005
Log likelihood -553.42
AIC 1142
BIC 1202

Table 2 showed that the risk of neonatal
death directly increased with asphyxia (b=
3.65; 95% CI= 1.77 to 5.52; P<0.001),
prematurity (b=2.78; 95% CI= 1.64 to 3.92;
P<0.001), and infection (b= 3.04; 95% CI=
1.82 t0 4.26; p<0.001).

Asphyxia increased with low birth-
weight (b=1.42; 95% Cl= 0.69 to 2.15;
p<0.001), infection (b=1.62; 95% CIl= 0.71
to 2.53; p=0.001), and decreased with
maternal aged 20-35 years (b= -0.62; 95%
CI= -1.37t0 0.13; p=0.108).
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Low birthweight increased with
prematurity (b=4.28; 95% CI= 3.24 to 5.32;
p<0.001) and decreased with family income
>minimum regional wage (b= -1.22; 95%
CI=-227 t0 -0.18; p=0.022).

Infection decreased with higher mate-
rnal education >senior high school (b= -
0.57; 95% CI= -1.25 to 0.11; p=0.101).

Family income increased with mater-
nal education >senior high school (b= 0.76;
95% CI= 0.04 to 1.48; p=0.038) and mater-
nal working outside the house (b= 1.17; 95%
CI= 0.32 t0 2.02; p=0.007).

Maternal education =>senior high
school (b= 0.86; 95% CI= 0.26 to 1.47; p=
0.005) increased the chance of working
outside the house.

DISCUSSION
1. The effect of asphyxia on neonatal
death

This study showed that the neonates with
asphyxia had an increased risk of neonatal
death. Asphyxia is caused by fetal hypoxia
in the uterus. Fetal hypoxia occurs due to
impaired exchange and transport of oxygen
from mother to fetus, so oxygen supply to
the fetus decreases and carbon dioxide
levels increase (Pitsawong and Panichkul,
2012). Untreated asphyxia can cause
dysfunction of organ system (Lee et al,
2008).

Previous study showed the similar
results that asphyxia increased the risk of
neonatal death (Lawn et al, 2005; Kabore et
al, 2016; Abdullah et al, 2016; Fawole et al,
2011)

The APGAR score system is useful not
only for evaluating the clinical status of the
infant in the first minute but also as a sign
that the infant is in need of resuscitation
and evaluates the effectiveness of the
treatment (Ehrenstein, 2009). Several
studies have demonstrated that low APGAR
scores reflect the level of obstetric service
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availability and inappropriate service
standards during delivery (Berglund et al,
2010). Adetola et al. (2011) stated that the
accuracy of basic resuscitation can prevent
infant mortality by up to 90% (Adetola et
al, 2011).

2. The effect of prematurity on

neonatal death

This study showed that prematurity
increased the risk of neonatal death. Lawn
et al. (2005) stated that prematurity ranked
third the causes of neonatal death world-
wide. According to Flood and Malone
(2012), 70% of the neonatal deaths in deve-
loping countries were affected by prema-
turity. Green and Wilkinson (2012) state
that premature infants tend to have low
birthweight. A lack of nutrient reserves and
immature body systems cause premature
infants to be at risk for complications. The
risk factors of prematurity were amniotic
fluid abnormalities, premature rupture of
amniotic membranes, gemelli, chronic
hypertension in pregnancy, prematurity of
previous pregnancy, maternal age =35
years, and cervical incompetence (Derakshi
et al, 2014). Deblew et al. (2014) stated that
premature babies with an immature body
system susceptible to infection and increase
the risk of neonatal death.

3. The effect of infection on the risk

of neonatal death

This study showed that neonatal death
increased with infection. This finding is
consistent with Lawn et al. (2005), which
reported that neonatal death in the world
caused by infection. Infection is transmitted
from mother to fetus during pregnancy.
Mothers with sepsis, premature rupture of
amniotic membranes and amniotic fluids
disorder increase the risk of infection
transmission to the infant (Adetola et al,
2011). Rini (2014) showed that infection is
associated with neonatal death. The more
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severe the infection, the greater the risk of

infant death.

Maternal infection can be transmitted
to the infant in utero and during intra-
partum period. Transmission of infection
may occur when colonized bacteria from
the maternal perineum spread through
vagina, amniotic membrane, and amniotic
fluids (Chan et al, 2013).

4. The effect of low birthweight on
the risk of neonatal death through
asphyxia

This study showed that asphyxia increased

with low birthweight. This finding is con-

sistent with Aslam et al. (2014), Pitsawong
et al. (2012), and Nayeri et al. (2012). Low
birthweight can be caused by prematurity
and intrauterine growth retardation (IUGR)
(Prawirohardjo, 2012). Premature infants
are had more complex morbidity, including
an immature organ system, especially the
lungs that led to respiratory failure (Lee et
al., 2008). LBW is associated with maternal
complication such as gestational hyper-

tension and diabetes (Baker et al., 2006).

5. The effect of infection on the risk
of neonatal death through
asphyxia

This study showed that asphyxia increased
with infection. Mother with sepsis during
pregnancy and postpartum had potentially
life-threatening condition caused by infect-
ion (Adetola et al., 2011). Aslam et al.
(2014) stated that mother who had sepsis
during labor was 10 times more likely to
have asphyxia. This finding is consistent
with Lee et al., (2008), which stated that
mother with a history of infection during
pregnancy may transmit infection to their
infants and increase the risk of asphyxia.

6. The effect of maternal age on the
risk of neonatal death through
asphyxia

This study showed that mother aged 20-35

years had a lower risk of having infants
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with asphyxia than a mother aged <20

years or >35 years. Singh et al. (2013)

reported that mother aged >20 years have

better knowledge about pregnancy and
childbirth. They also have a greater respon-
sibility in caring for their babies. Mothers
aged <20 years are still growing and the
nutrient availability to the fetus may be

limited (Lee et al, 2008; Aslam et al, 2014;

Pitsawong, 2012; Nayeri et al, 2012). Low

birthweight infants have a greater risk of

asphyxia because of lungs development is
immature (Lee et al., 2008). In addition,
psychological of mother aged <20 years is
still not ready for pregnancy (Ankiyemi et

al, 2015).

7. The effect of prematurity on the
risk of neonatal death through low
birthweigth

This study showed that prematurity

increased the risk of low birthweight.

Muchemi et al. (2015) and Ankiyemi et al.

(2015) explained that prematurity was one

of the factors associated with low birth

weight. Prematurity increased the risk of
low birthweight 3.65 times (Muchemi et al.,

2015). This finding is consistent with

Adetola et al. (2011) which reported that

premature infant increased the risk of low

birthweigh 7 times than aterm infant.

Green and Wilkinson (2012) stated
that premature infant always have low
birthweight. Therefore, comprehensive ser-
vices during labor and postpartum, such as
safe delivery, body temperature monitor-
ing, and early breastfeeding initiation can
improve the survival of infants with low
birthweight (Deblew et al., 2014; Lawn et
al., 2005; Onayade et al., 2006).

8. The effect of family income on the
risk of neonatal death through low
birthweight

This study showed that family income

>minimum regional wage (Rupiah)

decreased the risk of low birthweight.
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Titaley et al. (2008), Sebayang et al. (2012),
Kayode et al. (2014), and Demelash et al.
(2015) explained that family income
indirectly associated with low birthweight
through the fulfillment of maternal nutri-
tional intake during pregnancy.

9. The effect of maternal education
on the risk of neonatal death
through infection

This study showed that maternal education

>senior high school decreased the risk of

infection and asphyxia (Lee et al., 2008).

Prevention of infection in pregnant women

can be done by providing information about

infant care (Adetola et al., 2008).

Adetola et al. (2011) stated that
mother with higher maternal education
would be easier to recognize the sign and
symptom of complication during preg-
nancy. Mother will choose the safe delivery
service thus reducing the incidence of neo-
natal infection. Abdullah (2016) explained
that low maternal education causes the
mother to be less aware of signs of neonatal
complications including the danger of
infection during the first week of life.

10. The effect of maternal education

on the risk of neonatal death through

maternal employment status and
family income

This study showed that family income

increased with maternal education (Aki-

nyemi et al, 2015). Education is an effort to
achieve social and economic welfare of the
family. According to Malqvist (2011) and

Ankiyemi et al. (2015), that education is an

effort to achieve family social and economic

welfare. Maternal education has a strong
association with their health status. They
are able to apply health information, such
as the need for food intake during preg-

nancy (Titaley et al., 2008). Singh (2013)

found that mother who passed education

>10 years can decrease neonatal death.
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11. The effect of maternal employ-
ment status on the risk of neonatal
death through family income

This study showed that working mother

outside the house can increase family

income. This finding is consistent with

Titaley et al. (2008) and Malqvist (2011).

They found that higher family income

increased access to health service and

maternal  nutritional status  during
pregnancy.

This study concludes that the deter-
minant of neonatal death was low birth-
weigth, asphyxia, prematurity, infection,
maternal age <20 years or =35 years,
maternal education, maternal employment
status, and family income.
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