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Abstract 
Despite having carried out maternity care in healthcare facilities, neonatal deaths still occur. A study was 
conducted to analyze the effect of antenatal care (ANC) on neonatal death incidence in healthcare facilities 
in Indonesia. The study used the 2017 IDHS data. With stratification and multistage random sampling, 
13.104 women aged 15-49 years with live births in the last 5 years, who performed maternity care in the 
healthcare facility, were sampled. Apart from ANC, other independent variables analyzed were a type of 
place, age, education, wealth, employment, parity, and complication during pregnancy. The final stage 
employed a binary logistic regression test. The analysis found that women who made complete ANC visits 
during pregnancy (≥4 times) were 0.486 times more likely than women who did not complete ANC visits 
(<4 times) (OR 0.486; 95% CI 0.266-0.887). The results of this analysis inform that carrying out a complete 
ANC visit is a protective factor for women who perform maternity care in healthcare facilities in Indonesia 
from neonatal death incidence. Apart from ANC, 2 variables were also found to have a significant effect 
on neonatal death incidence in healthcare facilities in Indonesia. These two variables are the age group 
and complications during pregnancy. Meanwhile, education level, wealth status, employment status, and 
parity proved insignificant. It was concluded that ANC is a determinant of neonatal death incidence in 
the healthcare facility in Indonesia. Complete ANC visits are a protective factor for women who perform 
maternity care in healthcare facilities in Indonesia from neonatal death incidence. 
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Background 

Neonatal is the most vulnerable period for a child’s 
survival. The neonatal period, which is defined by 
WHO as beginning at birth and ending at the full 28 
days of life. Child health services start from the time of 
pregnancy to childhood, which involves the mother as 
an inseparable part of the child. The infant mortality rate 
is an indicator of the quality of child health services in a 
country. Infant mortality is a deadly incident that occurs 
in the period from the time the baby is born until the 
baby is not exactly one year old. In 2016, 2.6 million 
deaths, or about 46% of all under-five deaths, occurred 

during the neonatal period. More than 40% of all deaths 
in children under 5 years of age occurred during the 
neonatal period1–3. 

Indonesia has a high rate of neonatal mortality, the 
2017 Indonesia Demographic and Health Survey (IDHS) 
shows that 15/1000 live births. The figure accounts for 
almost half of the under-five mortality rate in Indonesia4. 
WHO reports that there are approximately 7,000 
newborn deaths per day with three-quarters of neonatal 
deaths occurring in the first week, and one-third dying 
within the first 24 hours of birth5. The current trend is 
that more than 60 countries will miss the SDG target of 
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reducing neonatal mortality to at least 12/1000 live births 
by 2030. About half of them will not meet the target by 
20501. Identifying the causes of neonatal mortality is 
essential for intervening. prevention to decrease infant 
mortality1,6. 

Neonatal mortality can be caused by various factors, 
including maternal factors, socio-culture, services, and 
health facilities. The Ethiopian study put the proportion 
of neonatal deaths in health facilities at 20%. The causes 
of neonatal mortality included preterm birth 28.58, birth 
asphyxia 22.45%, neonatal infection 18.36%, meconium 
aspiration syndrome 9.18%, respiratory distress 
syndrome 7.14%, congenital malformations 4.08%7. 
Previous studies reported that neonatal mortality in 
health facilities was 13.3% or about 30 deaths per 
1000 live births. The causes of death were 60.4% low 
birth weight (LBW), and 55.8% preterm birth8. Similar 
information was also reported in Ethiopia, which reports 
that the causes of neonatal death are preterm birth, birth 
asphyxia, and infection9. Meanwhile, in Iran, it was 
reported that the highest causes of neonatal death were 
preterm birth, LBW, and anomalies10. 

The causes of neonatal mortality in Southeast Asia, 
in order from the largest, are premature, asphyxia, 
congenital abnormalities, and sepsis11. In previous 
studies in Indonesia, several factors were associated 
with an increased risk of neonatal mortality, namely 
neonatal complications at birth, lack of maternal 
knowledge about danger signs for neonates, history of 
complications during pregnancy, delivery carried out 
at home12. Information on several cases of neonatal 
death shows several reasons that can be prevented by 
monitoring during pregnancy by doing ANC13. Based 
on the background description, this study was aimed 
at analyzing the influence of ANC on neonatal death 
incidence in a healthcare facility in Indonesia. 

Materials and Methods 

The study employed secondary data from the 2017 
IDHS as analysis material. The 2017 IDHS sample was 
determined through stratification and multistage random 
sampling. The analysis unit was women in childbearing 
aged, 15-49 years old, who had given birth in the last 
5 years in a healthcare facility. Several 13,104 women 
were sampled.

The 2017 IDHS has received ethical approval from 
the National Ethics Committee. All respondent identities 
have been deleted from the dataset. Respondents have 
signed and agreed to their involvement in the 2017 
IDHS. Utilization of 2017 IDHS data for this research 
has received permission from ICF through the website: 
https://dhsprogram.com/data/new-user-registration.cfm. 

Neonatal death is death in the neonatal period or the 
first twenty-eight days of life. ANC was the respondent’s 
acknowledgment of the amount of ANC utilization 
during pregnancy. The ANC utilization was divided into 
2 criteria, namely <4 and ≥4. Apart from ANC, other 
independent variables involved in the analysis were 
the type of place of residence, age group, education 
level, wealth status, employment status, parity, and 
complication during pregnancy.

Parity is the number of living children a woman is 
born with. In this study, parity was divided into two, 
namely primiparous (<2 children) and multiparous 
(≥2 children). Complications during pregnancy were 
the respondent’s acknowledgment of complications 
experienced during pregnancy until delivery. These 
problems consist of: prolonged labor, vaginal bleeding, 
fever, convulsions, baby in the wrong position, swollen 
limbs, faint, breathlessness, tiredness, and others4,14.

This study conducted 2 stages of analysis. The first 
stage, performed bivariate with chi-square to analyze 
the relationship between ANC and other variables 
involved in the analysis. The second stage, multivariate 
with binary logistic regression to determine the effect 
and see the odd ratio of the independent variable to the 
dependent variable. All stages of analysis employed 
IBM Statistic SPSS 21. 

Findings

Table 1 displays descriptive statistics of neonatal 
death incidence in a healthcare facility by ANC in 
Indonesia. It appears that the two categories of ANC are 
dominated by women who do not experience neonatal 
death. Based on the type of place of residence, both 
ANC categories are dominated by women who live in 
urban areas. Meanwhile, based on the age group, the two 
ANC categories were dominated by women in the 30-34 
age group.
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Based on the education level, both ANC categories 
are dominated by women who have secondary education. 
Based on wealth status, women who made incomplete 
ANC visits (<4 times) were dominated by the poorest 
women. Otherwise, women who have complete ANC 
visits (≥4 times) are dominated by the richest women. 
Meanwhile, based on employment status, both ANC 
categories were dominated by unemployed women. 
Based on parity, the two ANC categories are dominated 
by multiparous women. Finally, based on complications 
during pregnancy, both ANC categories are dominated 
by women who do not experience a complication during 
pregnancy.

Table 2 shows the results of the binary logistic 
regression of neonatal death incidence in a healthcare 
facility in Indonesia. It appears that women who made 
complete ANC visits during pregnancy (≥4 times) 
were 0.486 times more likely than women who did not 
complete ANC visits (<4 times)(OR 0.486; 95% CI 
0.266-0.887). The results of this analysis inform that 
carrying out a complete ANC visit is a protective factor 

for women who perform maternity care in healthcare 
facilities in Indonesia from neonatal death incidence.

Complete ANC visits (≥4 times) according to 
government recommendations, at least 4 visits during 
pregnancy, helping pregnant women to monitor and 
control risks during pregnancy15. ANC provides routine 
monitoring of height and weight gain, identification 
of maternal or fetal medical problems, counseling 
on tobacco or substance use, providing psychosocial 
support, nutritional advice, and early intervention that 
can reduce adverse pregnancy output, including the 
occurrence of neonatal death16,17. This finding is in 
line with previous findings conducted in urban areas in 
Indonesia18. 

Apart from ANC, 2 variables were also found to 
have a significant effect on neonatal death incidence in 
healthcare facilities in Indonesia. These two variables 
are the age group and complications during pregnancy. 
Meanwhile, education level, wealth status, employment 
status, and parity proved insignificant. 

Tabel 1. Descriptive statistics of neonatal death incidence in the healthcare facility by ANC in Indonesia 
(n=13,104)

Variables
Antenatal Care Visits

P< 4 times ≥ 4 times
n % n %

Neonatal Death ***0.000
No 2312 96.3% 10614 99.2%
Yes 89 3.7% 89 0.8%

Type of place 0.532
Urban 1384 57.6% 6244 58.3%
Rural 1017 42.4% 4459 41.7%
Age ***0.000

15-19 64 2.7% 224 2.1%
20-24 371 15.5% 1621 15.1%
25-29 652 27.2% 2734 25.5%
30-34 683 28.4% 2833 26.5%
35-39 439 18.3% 2181 20.4%
40-44 168 7.0% 931 8.7%
45-49 24 1.0% 179 1.7%

Education ***0.000
No education 25 1.0% 63 0.6%

Primary 502 20.9% 2096 19.6%
Secondary 1324 55.1% 6346 59.3%
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Higher 550 22.9% 2198 20.5%
Wealth ***0.000
Poorest 548 22.8% 1813 16.9%
Poorer 514 21.4% 2018 18.9%
Middle 457 19.0% 2213 20.7%
Richer 422 17.6% 2291 21.4%
Richest 460 19.2% 2368 22.1%

Employment ***0.000
Unemployed 1406 58.6% 5500 51.4%

Employed 993 41.4% 5197 48.6%
Parity ***0.000

Primiparous 237 9.9% 3584 33.5%
Multiparous 2164 90.1% 7119 66.5%

Complication during pregnancy *0.005
No 619 84.8% 8623 80.6%
Yes 111 15.2% 2079 19.4%

Note: ∗p<0.05; ∗∗p<0.01; ∗∗∗p<0.001. 

By age group, women in the 15-19 age group were 0.210 times more likely than women in <15 age group to 
experience neonatal death incidence (OR 0.210; 95% CI 0.073-0.608). Women in the 20-24 age group are 0.194 
times more likely than women in <15 age group to experience neonatal death incidence in healthcare facilities in 
Indonesia (OR 0.194; 95% CI 0.069-0.547). Women in the 25-29 age group were 0.222 times more likely than 
women in the <15 age group to experience neonatal death incidence (OR 0.222; 95% CI 0.076-0.648). Meanwhile, 
women in the 30-34 age group were 0.268 times more likely than women in <15 age group to experience neonatal 
death incidence in healthcare facilities in Indonesia (OR 0.268; 95% CI 0.090-0.798). Age group as a determinant of 
neonatal death incidence was also reported in studies in Tanzania, and Bangladesh19,20. 

Tabel 2. The result of binary logistic regression of neonatal death incidence in the healthcare facility in 
Indonesia (n=13,104)

The Predictors

The Neonatal Death

Sig. OR
CI (95%)

The Lower Bound The Upper Bound

ANC: <4 times - - - -

ANC: ≥4 times *0.019 0.486 0.266 0.887

Age: <15 - - - -

Age: 15-19 **0.004 0.210 0.073 0.608

Age: 20-24 **0.002 0.194 0.069 0.547

Age: 25-29 **0.006 0.222 0.076 0.648

Age: 30-34 *0.018 0.268 0.090 0.798

Age: 35-39 0.126 0.417 0.136 10.278

Cont... Tabel 1. Descriptive statistics of neonatal death incidence in the healthcare facility by ANC in 
Indonesia (n=13,104)
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Age: 40-44 0.204 0.369 0.079 10.718

Education: No education - - - -

Education: Primary 0.998 1.002 0.133 7.572

Education: Secondary 0.896 0.874 0.116 60.602

Education: Higher 0.540 0.519 0.064 40.238

Wealth: Poorest - - - -

Wealth: Poorer 0.073 0.537 0.272 10.060

Wealth: Middle 0.229 0.677 0.358 10.279

Wealth: Richer 0.750 1.099 0.615 1.964

Wealth: Richest 0.682 0.872 0.452 1.682

Employment: Unemployed - - - -

Employment: Employed 0.073 1.454 0.966 2.189

Parity: Primiparous - - - -

Parity: Multiparous 0.058 1.846 0.980 3.475

Complication during pregnancy: No - - - -

Complication during pregnancy: Yes ***0.000 2.269 1.500 3.434

Note: ∗p<0.05; ∗∗p<0.01; ∗∗∗p<0.001. 

Based on complications during pregnancy, women 
who experience complications during pregnancy 
are 2.269 times more likely than women who do 
not experience complications during pregnancy to 
experience neonatal death incidence (OR 2.269; 95% CI 
1.500-3.434). This information shows that experiencing 
complications during pregnancy is a risk factor for 
neonatal death incidence in healthcare facilities in 
Indonesia. This finding information reinforces the 
results of previous studies that found similar results21–23. 
It is necessary to strengthen the early identification 
of obstetric complications and urgent intervention to 
prevent neonatal mortality24. The results of this analysis 
again to confirm the importance of quality ANC during 
pregnancy17. 

Conclusions 

Based on the research results, it could be concluded 
that ANC is a determinant of neonatal death incidence 
in healthcare facilities in Indonesia. Apart from ANC, 
2 other variables were also proven to be determinant 
determinants of neonatal death incidence in the 

Cont... Tabel 2. The result of binary logistic regression of neonatal death incidence in the healthcare facility 
in Indonesia (n=13,104)

healthcare facility, namely age group and complication 
during pregnancy. 
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