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Abstract: Background and objective: Perinatal death is fetal death at 28 weeks of gestation or more and infant mortality in
the first 7 days of life. WHO data in 2015 showed that 4.5 million babies died in the first year of life. This study aimed to find
out the risk factors for perinatal death at Anutapura General Hospital (RSU) of Palu in 2018. Methods: The method used was
observational research with a case control approach. The case subject was mothers who had perinatal death and the control
group was mothers of infants who did not experience perinatal death. There were 22 case samples and 88 controls with baby
age matching. Sampling was done by simple random sampling technique. Results: Data analysis used odds ratio test with α =
5%. The results showed that Asphyxia (OR = 3.988 and CI = 1.097-14.501), Low Birth Weight (LBW) (OR = 2.100 and CI =
0.800-5.510) and Congenital Abnormalities (OR = 5.190 and CI = 3.534-7.623). Conclusions: Asphyxia, LBW, and Congenital
Abnormalities are risk factors causing perinatal death. Recommendations: The mothers are expected to get early familiarization
regarding the signs in pregnancy, increase ANC visits to control maternal and fetal health and pregnancy planning.
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1. Introduction
Infant mortality is a baby who dies and dies early in < 28
days of birth. Infant mortality is divided into 2, namely early
infant mortality that occurs during the first week of life (0-6
days) and slow infant mortality that occurs in 7-28 days of
life. Infant mortality, according to the causes, is divided into
endogenous and exogenous. Endogenous infant mortality is
caused by factors brought by a child since the birth obtained
from the parents or obtained during pregnancy and
exogenous infant mortality or post-neonatal death caused by
factors related to external environmental influences [1].
According to WHO in 2015, as many as 4.5 million babies
died in the first year of life. African countries were one of the

highest contributors to infant mortality in the world with 55
per 1,000 live births, while European countries experienced
10 infant mortalities per 1,000 live births. Globally, infant
mortality rate declined from 63 per 1,000 live births in 1990
to 32 per1,000 live births in 2015. Infant mortality has
decreased from 8.9 million in 1990 to 4.5 million in 2015.
The highest mortality rate was obtained in the African region
(63 per 1,000 live births), six times higher than in the
European region (10 per 1,000 live births). Research
conducted in the United Kingdom in 2013, there were 4,722
cases of perinatal death where there were 3,286 cases of
stillbirth and 1,436 cases of early neonatal death. Perinatal
death rate obtained was 6 deaths per 1000 live births where
4.2 deaths per 1000 live births in stillbirths and 1.8 per 1000
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live births in early neonatal death [2].
Perinatal mortality in several developing countries, based
on the Levels & Trends Report in Child Mortality in 2012,
was 24 per 1,000 live births in Bangladesh, 31 per 1,000 live
births in India, 42 per 1,000 live births in Pakistan, 26 per
1,000 live births in Myanmar. While the neonatal mortality
rate in Indonesia was 15 per 1000 live births [2].

2. Research Method
The type of research conducted was quantitative research
with analytical design using the case control study approach,
because the case control research was the only relatively
inexpensive, easy and fast way to find associations between
risk factors and rare diseases.
The population was divided into two, namely the case
population and the control population. The case population
was all infants who experienced perinatal death in Anutapura
General Hospital of Palu in 2018, namely 22 cases, while the
control population was all infants who did not experience
perinatal death at Anutapura General Hospital of Palu in
2018.
Out of many cases, 22 cases and 88 controls were taken as
the samples. The ratio of cases and controls was 1: 4, so the
total sample size was 110 samples.

3. Results
Based on research conducted at Anutapura General
Hospital (RSU) of Palu, the characteristics of respondents
can be seen in the following table.
Based on the table above, the age of the mothers was
mostly in the 30 -34 years old-age group, namely41 people
(37.3%), babies aged 28 months to 1 day were as many as 16

babies (60%), housewiveswere as many as 87 people
(79.1%), and the highest education was senior high school,
namely 57 people (51.8%).
Table 1. Characteristics of Respondents.
Characteristics
Mother’s age
15 - 19 years old
20 - 24 years old
25 - 29 years old
30 - 34 years old
35 - 39 years old
> 40 years old
Total
Baby’s Age
28 weeks-1 days
2 - 4 days
5 - 7 days
Total
Occupation
Housewife
Government Employee
Private Employee
Entrepreneur/Merchant
Total
Education
Not Attending School
Elementary School
Junior High School
Senior High School
University Graduate/Diploma
Total

F

%

2
24
27
41
9
7
110

1.8%
21.8%
24.5%
37.3%
8.2%
6.4%
100

16
15
1
110

60%
20%
4%
100.0

87
10
4
9
110

79.1
9.1
3.6
8.2
100.0

14
18
10
57
11
100

16.4
12.7
9.1
51.8
10.0
100

Risk factors for perinatal death occurring at Anutapura
General Hospital (RSU) of Palu in 2018 can be seen in the
following table:

Table 2. Risk factors for perinatal death at Anutapura General Hospital of Palu in 2018.
Variable
Asphyxia
Without Asphyxia
Total
LBW
Without LBW
Total
Congenital Abnormalities
Without Congenital Abnormalities
Total

Perinatal Death
Case
n
%
19
86.4
3
13.6
22
100
14
63.6
8
36.4
22
100
1
4.5
21
95.5
22
100

Control
n
54
34
88
40
48
88
0
88
88

The results of the study at the Anutapura General Hospital
of Palu showed that 19 infants (86.4%) who had perinatal
death suffered from asphyxia, compared to 3 infants (13.6%)
who did not suffer from asphyxia. Meanwhile, those who did
not experience perinatal death and suffer from asphyxia as
many as 54 infant respondents (61.4%), compared to 34
infants who did not experience asphyxia (38.6%).
The statistical test performed obtained OR value of 3.9 in
95% CI 1.097 - 14.501, meaning that infants experiencing
asphyxia had a risk of having perinatal death 3.9 times

Total
%
61.4
38.6
100
45.5
54.5
100
0
100
100

N
73
37
110
54
56
110
1
109
110

OR (CI 95 %)
%
66.4
33.6
100
49.09
50.91
100
0.9
99.1
100

3.988
(1.097 - 14.501)
2.100
(0.800 - 5.510)
5.190
(3.534 - 7.623)

greater than that of infants who did not experience asphyxia.
Babies who experienced perinatal deaths were mostly with
LBW < 2500 grams as many as 14 respondents (63.6%)
compared to those without LBW ≥ 2500 grams as many as 8
respondents (36.4%), while infants who did not experience
perinatal deaths had LBW < 2500 grams as many as 40
respondents (45.5%) compared to those who did not have
LBW ≥ 2500 grams as many as 48 respondents (54.5%).
The statistical test obtained OR value of 2.1 in 95% CI
0.800 - 5.510, meaning that babies with LBW had a risk of
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perinatal death 2.1 times greater than babies without LBW.
There was only 1 baby (4.5%) who had congenital
abnormalities and perinatal death compared to those who
never had congenital abnormalities in pregnancy as many as
21 respondents (95.5%), while those who did not experience
perinatal death had no congenital abnormalities.
The statistical test obtained OR value of 5.1 in 95% CI
3,534 - 7,623, meaning that babies who had congenital
abnormalities hada risk to experience perinatal death 5.1
times greater than infants who do not have congenital
abnormalities.

4. Discussion
4.1. The Risk of Asphyxia to Perinatal Death
Asphyxia neonatorum is a condition of a newborn baby
which cannot breathe spontaneously and regularly within 1
minute after birth. It usually occurs in babies born to mothers
with premature birth and late birth. The longer the babies do
not get oxygen, the more likely they are to experience severe
symptoms. Severe asphyxia symptoms can indicate
obstruction, injury or failure in the lungs, heart, brain and
kidneys.
In general, there are many factors that can cause asphyxia
in newborns, whether the factors coming from the mother,
such as older primigravida, bad obstetric history, grand
multiparity, gestation period, anemia and maternal disease,
premature rupture of the membranes, prolonged labor,
narrow pelvis, intrauterineinfection, or thefetus, such as fetal
distress, multiple pregnancies, breech position, transverse lie
position, birth weight, and factors of the placenta.
The statistical test performed obtained an OR value of 3.9
in 95% CI 1.097 - 14.501, meaning that infants experiencing
asphyxia had a risk of having perinatal death 3.9 times
greater than that of the infants without asphyxia.
Study which stated that the main cause of perinatal death
was asphyxia neonatorum (12.5/1000) [3]. Another research
in Bali, Indonesia, using the case control method on 47
women as the cases and 47 women as the controls found that
the presence of Asphyxia neonatorum in infants posed a risk
of 2,270 timesgreater to the perinatal mortality than in infants
without asphyxia neonatorum [4]. Another research that is in
line with this research is asphyxia had a risk of 5.3 times to
perinatal death [5].
Similar results were also expressed through the results
using the observational study method which said that of 184
infants who experienced perinatal death, it was found that
13.04% of perinatal deaths were caused by asphyxia
neonatorum. Asphyxia also accounted for 34% of perinatal
deaths compared to those without asphyxia neonatorum [6].
This is in line with the research which stated that there was
a significant relationship between asphyxia and neonatal
death, namely infants with asphyxia will be 7.85 times more
likely to experience neonatal death compared to those
without asphyxia. The value of p = 0.001 and the proportion
of infants experiencing asphyxia in the case group (62.07%)

187

was greater than the control group (17.24%) [7].
These neonatal asphyxia events also have many causative
factors including maternal factors, placental factors, fetal
factors, neonatal factors, and labor factors. So, these factors
also need to be considered to reduce the incidence of
asphyxia neonatorum, which can cause perinatal death.
Infants experiencing asphyxia neonatorum are at a higher risk
of perinatal death compared to those who do not experience
neonatal asphyxia because infants with asphyxia tend to
experience a decrease in O2 pressure in their bodies and an
increase of CO2 pressure which worsen the condition of
newborns, where babies look limp, decreasing blood
pressure, difficulty breathing, and the heartbeat continues to
decline [8]. Therefore babies with asphyxia neonatorum have
a high risk of perinatal death.
Asphyxia is a condition where the baby cannot breathe
spontaneously and regularly after birth, this is due to a
disruption of gas exchange or the transport of oxygen from
mother to fetus during pregnancy, labor or immediately after
birth. Asphyxia can cause rapid decrease in heart rate, blue
baby or paleness and weakening or loss of reflexes. Asphyxia
neonatorum is a major contributing factor to high neonatal
morbidity and mortality. In developed countries, the
incidence of asphyxia was found to be 0.3 to 0.9% of all live
births. Such incidence is higher in developing countries.
4.2. The Risk of Low Birth Weight (LBW) to Perinatal
Death
Low birth weight (LBW) babies are newborns whose birth
weight at birth is less than 2500 grams. LBW often
occursdue to complication of the diseasessuffered by the
mother during pregnancy, such as anemia during pregnancy,
and also the age of the motherduring childbirth that is at risk
for health, namely the age of < 20 years old and > 35 years
old, this is also a trigger for the occurrence of low birth
weight at the time of labor. But LBW can also be affected by
poor nutritional intake during pregnancy, as well as other
complications from the mother where the mother gives birth
when the gestational age has not yet entered the age of birth
The statistical test performed obtained an OR value of 2.1
in 95% CI 0.800 - 5.510, meaning that LBW babies hadthe
risk of perinatal death 2.1 times greater compared to those
who did not experience LBW.
LBW babies had a risk of 13,542 times greater related to
infant mortality compared to Normal Birth Weight babies
with p = 0.000 [9]. LBW had a risk of perinatal death of 8.3
times greater than Normal Birth Weight Babies [10].
The results stated that there was a significant relationship
between gestational age (p = 0.000; OR = 77.055), multiple
pregnancies (p = 0.000; OR = 21.387), eclampsia (p = 0.002;
OR = 3.310), pre-eclampsia (p = 0.010; OR = 1.836), Hb
levels (p = 0.014; OR = 1.668) and education (p = 0.044; OR
= 1.640) with the incidence of LBW. The high incidence of
LBW can affect the quality of human resources in the future,
because babies born with LBW can also cause an increased
risk of permanent disability, cognitive impairment and other
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chronic health problems in the future [8].
LBW increased the mortality risk of infants with Asphyxia
by 4.45 times [11]. Babies with Low Birth Weight (LBW)
were more likely to have problems with the system of their
body, because the conditions of the body are not stable. One
of the effects of LBW is asphyxia in infants which can cause
short and long-term effects on infant health [12].
The results of this study are reinforced by the results of
other studies which stated that there was a significant
relationship between birth weight and neonatal mortality [12,
13]. The value of p = 0.016 and the proportion of case
groupwith LBW (< 2500grams) was 41.38% or higher than
the control group, which was 10.3% [12]. This is also in line
with the results of study which stated that the value of p =
0.000, which found that the proportion of infants with LBW
in the case group was 65.6% or greater than the control group
at 3.1%. The relationship between birth weight and neonatal
deaths isthat the babies with Birth Weight < 2500 grams,
have a 21 times greater risk of neonatal death compared to
babies with Birth Weight ≥ 2500 grams with the value of p =
< 0.001 (OR = 6.9; 95% CI = 6.9-63.3). The survival of a
baby born is very closely related to birth weight. This is
related to the growth and maturation of organs that are not
perfect yet. As a result, babies with low birth weight often
experience complications that can cause death [13].

there is a relationship between congenital abnormalities of
infants with neonatal death. Congenital abnormalities or
congenital anomalies are abnormalities seen at birth not due
to labor process. Some congenital abnormalities can cause
direct death in infants such as anencephaly and anal atresia.
As for congenital abnormalities that do not directly cause
death but can cause disability are cleft lip, hydrocephalus,
meningoencephalocele, clubfoot, phocomelia and so on [17].
Congenital anomalies due to chromosomal abnormalities
(down and turner syndrome) and congenital anomalies due to
intrauterine infection (causing interference in infants in the
form of fetal dysmaturity) so that the fetus is born with a
lower body weight or dies in the womb. Congenital
abnormalities are abnormalities in the growth of the structure
of the baby which arise since the life of the conception of the
egg. Babies born with congenital abnormalities, generally,
will be born as Low Birth Weight (LBW) Babies or small
babies for their pregnancy age. Low Birth Weight Babies
with congenital abnormalities that have a weight of about
20% die in the first week of life [18].
In the results of statistical analysis in this study, it was
found that disability events were not related to low birth
weight. If there was a disability affecting body weight that
did not match with gestational age, it was likely the labor had
occurred before the full-term gestational age.

4.3. The Risk of Congenital Abnormalities to Perinatal
Death

5. Conclusion

Congenital abnormalities are abnormalities in the
structure, function or metabolism of the body found in
neonates. Congenital abnormalities are abnormalities in the
growth of the structure of the baby arising since the life of
the conception of the egg [14].
The statistical test obtained an OR value of 5.1 in 95% CI
3.534 – 7.623, meaning that babies with congenital
abnormalities had a risk of having perinatal death 5.1 times
greater than babies without congenital abnormalities.
This study is in line with the study stating that there was an
influence between congenital abnormalities and neonatal
death, which means that congenital abnormalities hadthe risk
for the incidence of neonatal death 2.03 times greater [15].
Likewise with the study which stated that congenital
abnormalities had a risk of 2.205 times greater for the
occurrence of perinatal death compared to infants without
congenital abnormalities with a value of p = 0.006 [16].
A study stated that there was an influence between
congenital abnormalities and neonatal deaths because the
condition of infants is weak and immunity formed is not
perfect, plus congenital abnormalities always end with
operative action. Operative actions carried out without being
accompanied by treatments that prioritize sterile principles
cause other complications that accompany congenital
abnormalities, thus causing infant death [15].
Another research stating that infants with congenital
abnormalities had a risk of neonatal death of 4.29 times
greater compared to normal infants. The results indicate that

Asphyxia is a risk factor for the incidence of perinatal
death in infants. Other factors causing perinatal death are
LBW and congenital abnormalities. Efforts to increase the
coverage of high-risk services for pregnant women and
counseling about the risks of childbirth, as well asto
complete the recording in status cards related to infant
mortality and the importance of medical quality in
conducting health promotion efforts. It is necessary for the
community, especially pregnant women, to do early
recognition concerning the signs in pregnancy and increase
ANC visits to control maternal and fetal health and to know
the factors that can influence the occurrence of perinatal
death and to be able to anticipate the occurrence of perinatal
death by trying to plan the pregnancy at healthy
reproductive age, so that the occurrence of perinatal death
due to asphyxia, low birth weight and congenital
abnormalities can be avoided.
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