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ABSTRACT  

 

We assessed the effect of Indonesia’s national health insurance programme (Jaminan 
Kesehatan Nasional (JKN)) on effective coverage for maternal and child health across 
geographical regions and population groups. We used four waves of the Indonesia 
Demographic and Health Survey from 2017, The population in this study is the total number 
of children born to the 2017 IDHS survey respondents in Indonesia 11.965  JKN introduction 
was associated with variables are statistically related to neonatal survival, namely ANC, 
parity, multiple births, maternal occupation, maternal education, paternal education, age at 
delivery and wealth index because they have HR values above 1 and p-values <0.05. We did 
not find any significant level increase in ANC service contact or caesarean section. 
Interestingly, increases in ANC service contact and crude coverage, and safe delivery crude 
coverage were larger among the poorest compared with the most affluent. No statistically 
significant associations were found between JKN introduction and neonatal and neonatal 
mortality (p>0.05) in the first 3 years following implementation. Expansion of social health 
insurance led to substantial improvements in quality of care for maternal health services but 
not in child mortality. Concerted efforts are required to equitably improve service quality 
and child mortality across the population in Indonesia. 
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INTRODUCTION 

The newborn mortality rate (neonatal) is the number of deaths that occur before the baby 

is one month old (28 days) per 1000 live births in a given year. The mortality rate in 

Indonesia is still higher than other developing countries such as Vietnam, Thailand, the 

Philippines and Sri Lanka, but it is still below Bangladesh, Nepal, Laos and India (Sukamti 

& Riono, 2015), so the neonatal mortality rate is still the main focus of the problem. health 

in Indonesia. Based on the results of the 2012 IDHS, the neonatal mortality rate was reduced 

sharply from 68 per 1,000 live births in the 1987-1991 period to 32 per 1,000 live births in 
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the 2008-2012 period (Central Bureau of Statistics, 2013). 

Reducing neonatal and under-five mortality is the third target of the Sustainable 

Development Goals (SDGs), namely ensuring a healthy life and increasing the welfare of 

all people of all ages. Where the target of the SDGs in 2030 is to reduce the neonatal 

mortality rate by at least 12 per 1,000 live births and the under-five mortality rate by 25 per 

1,000 live births (Central Bureau of Statistics, 2013). 

Based on trends from the results of the Indonesian Demographic and Health Survey, the 

neonatal mortality rate from year to year (1991 to 2017) has decreased by 15 per 1000 live 

births (IDHS, 2013). 55.8% of neonatal deaths were in the neonatal period, around 78.5% of 

which occurred at the age of 0-6 days. However, this figure has not yet reached the 

government's target. The government's target in reducing the Neonatal Mortality Rate is to 

reduce it to 10 per 1000 live births in 2024 (Central Bureau of Statistics, 2013). 

The National Health Insurance Program (JKN) which started in January 2014 took over 

responsibility for mother and child services for all women participating in JKN. Women 

who do not yet have insurance that are not covered by the JKN or Jamkesda (Regional 

Health Insurance) schemes no longer benefit from financing schemes specific to maternal 

and child health. In this context, the Jampersal program restarted in 2017 through Minister 

of Health Regulation (Permenkes) number 61 of 2017 (Ministry of Health, 2017). The 

National Health Insurance Program also covers neonatal services to prevent neonatal 

deaths. 

Neonatal services must be adequate in an effort to reduce neonatal mortality. The efforts 

made are useful for reducing neonatal mortality caused by low birth weight babies, 

hypothermia, asphyxia, postnatal infections such as neonatal tetanus, and sepsis (Ministry 

of Health of the Republic of Indonesia, 2013). Most neonatal deaths that occur after birth 

are usually caused by preventable and treatable diseases that are inexpensive, doable, easy 

to perform and effective. In addition, WHO in 2014 reported that Tetanus Toxoid 

immunization interventions in pregnant women can reduce neonatal mortality by 33% to 

58% (WHO, 2014). 

Neonatal service efforts are very important because the neonatal period (0-28 days) is a 

period when babies are very vulnerable to diseases that can affect the baby's survival in the 

future. Newborn babies get sick very easily because they are physically still having 

difficulty adapting to the new environment around them (outside the womb) (Ministry of 

Health, 2017). The neonatal period is also a dangerous period, both physically and 

psychologically. This period is physically very dangerous because it is difficult for babies 

to adjust to the radically important changes in a very new and different environment. This 

is evidenced by the high neonatal mortality rate. 

 

METHOD  

This research is an observational analytic research. secondary data is used, namely 

the 2017 SDKI data which aims to analyze factors related to Neonatal Survival with the 

National Health Insurance (JKN) in Indonesia. The collection of quantitative data in this 
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study was carried out according to the place and time of implementation of the 2017 IDHS, 

namely in all regions of Indonesia.  

We used four waves of the Indonesia Demographic and Health Survey from 2017, 

The population in this study is the total number of children born to the 2017 IDHS survey 

respondents in Indonesia. The research sample is part of the number and characteristics 

possessed by the population. The sample in this study used the last child born 2014 as many 

as 11.965. 

Multivariable analysis is an analysis that connects several independent variables 

together with one dependent variable. Multivariable analysis in this study used Survival 

Analysis for the effect of JKN use on neonatal survival and the cox regression model. 

applied to analyze the effect of JKN use on neonatal survival. First, we applied the model 

to estimate the predicted probability of insurance by JKN with the outcome of neonatal 

survival with a series of observable covariates namely wealth index, residence, mother's 

education, mother's occupation, father's education, Low Birth Weight, multiple births, 

breastfeeding, age at delivery, parity. Second, using the command to match JKN 

participants and non-JKN participants based on the propensity score. To ensure that the 

distribution of propensity scores is similar for women insured by JKN and not insured by 

JKN, we evaluated the use of JKN PBI for pregnancy check-ups, delivery services, 

postpartum maternal health services, and newborn health services that would affect 

neonatal survival. Third, a stratified analysis was conducted to assess the impact of JKN on 

neonatal survival. 

 

RESULTS AND DISCUSSION 

The results show that individuals who use health insurance actually have higher baby death 

odds compared to individuals who do not have health insurance. Although it looks 

contrainitive, this finding can be explained with several possible factors. One possible 

explanation is that individuals who use health insurance may have limited access to quality 

health services. Factors such as low quality health services, delays in medical services, or 

lack of access to adequate medical facilities can affect the health and welfare of neonatals. In 

addition, this contraintive result may also reflect a broader socioeconomic problem. For 

example, groups that have health insurance may face higher economic pressure or have a 

lower level of education, which in turn can affect their health care behavior and lifestyle. 

This may lead to the use of health insurance as a complex indicator and deeper than just 

access to medical care. From Figure 1, it is known that the probability of neonatal survival 

without JKN is lower than the group that has (98.97% vs. 99.05%). Until the 28th day of 

treatment, there were 98.97% of live births that were able to survive. While babies with JKN 

were able to survive by 99.05%. However, the logrank test in table 5.5 shows a result of 0.659. 

This figure is greater than alpha 0.05, meaning that statistically the probability of survival 

between the two groups is not different. 
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Figure 1 Kaplan Meier Graph of Neonatal Survival Probability Based on JKN 

Ownership 

 

From Figure 2, it is known that the probability of neonatal survival that does not utilize JKN 

is lower compared to the group that has (98.99% vs. 99.18%). Until the 28th day of treatment, 

there were 98.99% of live births in the group that did not utilize JKN who were able to 

survive. While babies who utilized JKN were able to survive by 99.18%. However, the 

logrank test in table 5.7 shows a result of 0.436. This figure is greater than alpha 0.05, meaning 

that statistically the probability of survival between the two groups is not different. 

 

 
Figure 2 Kaplan Meier Graph of Neonatal Survival Probability Based on JKN 

Utilization 

 

Based on table 1 above, it is found that the neonatal mortality rate per 100,000 person-days 

99,05%

98,97 %

99,18% 

98,99 % 
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in the group with JKN is smaller than the group without JKN, which is 37 compared to 34. 

Every 100,000 person-days of observation, 37 neonatal deaths were found in neonatals 

without JKN. While in neonatals with JKN there were 34 deaths. 

 

Table 1  Mortality Rate and Survival Probability Based on JKN Ownership 

 

Variable Event 

Time 
at 
Risk 
(Day) 

Mortality 
Rate  per 
100.000 
Person-
Day 

Probability 
Cumulative 
Survival 
(%) 

 
Median 
Survival 
 

Log 
Rank 
Test 

Don't Have 
JKN 43 199356 

 
37 
 

98,97 
(98,61-99,23) 

- 
 

0,659 
Have JKN 

68 115659 34 
99,05 
(98,80-99,25) 

- 

 

Based on table 2 above, it is found that the neonatal mortality rate per 100,000 person time 

in the group that utilizes JKN is smaller compared to the group that does not have JKN, 

which is 29 to 36. Every 100,000 person-days of observation, 36 neonatal deaths were found 

in neonatals who did not utilize JKN. While in neonatals who utilized JKN, there were 29 

deaths. 

 

Table 2  Mortality Rate and Survival Probability Based on JKN Utilization 

 

Variabel Event 

Time 
at 
Risk 
(Hari) 

Mortality 
Rate  per 
100.000 
Person-
Day 

Probability 
Cumulative 
Survival 
(%) 

 
Median 
Survival 
 

Log 
Rank 
Test 

Not Utilizing 
JKN 96 263820 

 
36 
 

98,99 
(98,77-99,17) 

- 
 

0,436 
Utilizing JKN 

15 51195 29 
99,18 
(98,65-99,51) 

- 

 

Based on the table 3 above, of the 13 covariate variables analyzed, 9 variables are statistically 

related to neonatal survival, namely ANC, parity, multiple births, BBLR , maternal 

occupation, maternal education, paternal education, age at delivery and wealth index 

because they have HR values above 1 and p-values <0.05. 

 

Table  3 Relationship of Covariate Variables with Neonatal Survival 
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Variable 
Neonatal Survival HR 

(Crude) 
95% CI p value 

Event Sensor 

Mother's 
Age at 

Childbirth 

>35 Years 32 
(1,83%) 

1718 
(37,5%) 

2,26 1,49-3,44 <0,0001* 

<20 Years 8 
(0,98%) 

812 
(99,02%) 

1,21 0,58-2,51 0,614 

20-35 Years 71 
(0,81%) 

8706 
(98,17%) 

reff 

Wealth 
Index 

Very Poor 38 
(1,30%) 

2879 
(98,70%) 

 
1,82 

 
0,98-3,37 

 
0,111 

Poor 16 
(0,70%) 

2264 
(99,30%) 

 
0,98 

 
0,48-2,01 

 
0,958 

Middle 18 
(0,84%) 

2120 
(99,16%) 

 
1,18 

 
0,58-2,37 

 
0,646 

Rich 25 
(1,22%) 

2030 
(98,78%) 

 
1,70 

 
0,88-2,27 

 
0,05* 

Very Rich 14 
(0,72%) 

1943 
(99,28%) 

 
reff 

 

Mother's 
Education 

No School 3 
(2,33%) 

126 
(97,67%) 

3,29 0,95-11,36 0,06 

Elementary 
School 

36 
(1,33%) 

2662 
(98,67%) 

1,88 1,02-3,43 0,04* 

Junior High 
School 

22 
(0,84%) 

2583 
(99,16%) 

1,18 0,62-2,29 0,606 

High School 35 
(0,92%) 

3769 
(99,08%) 

1,29 0,71-2,37 0,401 

University 15 
(0,71%) 

2096 
(99,29%) 

reff 

Father's 
Education 

No school 16 
(1,67%) 

942 
(98,33%) 

2,69 1,49-3,44 0,01* 

Primary 46 
(1,00%) 

4545 
(99,00%) 

1,61 0,58-2,51 0,153 

Secondary 38 
(0,94%) 

3988 
(99,06%) 

1,52 0,58-2,51 0,220 

Higher 11 
(0,62%) 

1761 
(99,38%) 

reff 

Type of 
Residence 

Rural 
58 

(1,02%) 
5623 

(98,98%) 
1,09 0,75-1,58 0,645 

Urban 
53 

(0,94%) 
5613 

(99,06%) 
reff 

Mother's 
Job 

Not Working 40 
(0,71%) 

5601 
(99,29%) 

0,57 0,39-0,85 0,004* 

Working 71 
(1,24%) 

5635 
(98,76%) 

reff 

Low birth 
weight 

Yes 
48 

(3,23%) 
1436 

(96,77%) 
5,11 3,51-7,44 <0,0001* 

No 63 9800 reff 
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Variable 
Neonatal Survival HR 

(Crude) 
95% CI p value 

Event Sensor 

(0,64%) (99,36%) 

Multiple 
Birth 

Yes 
7 

(8,33%) 
77 

(91,67%) 
9,21 4,28-19,80 <0,0001* 

No 
104 

(0,92%) 
11.159 

(99,08%) 
reff 

Paritas 
>1 

33 
(1,54%) 

2110 
(98,46%) 

1,82 1,21-2,73 0,004* 

1 
78 

(0,85%) 
9126 

(99,15%) 
reff 

Maternity 
Place 

Non Health 
Facilities 

33 
(1,28%) 

2544 
(98,72%) 

1,44 0,96-2,16 0,079 

Health 
Facilities 

78 
(0,89%) 

8692 
(99,11%) 

reff 

Type of 
Delivery 

Caesar 
21 

(1,03%) 
2023 

(98,97%) 
1,06 0,66-1,71 0,804 

Normal 
90 

(0,97%) 
9213 

(99,03%) 
reff 

Antenatal 
Care 

Incomplete 25 
(2,02%) 

1214 
(97,98%) 

2,38 1,52-3,71 <0,0001* 

Complete 86 
(0,85%) 

10.022 
(99,15%) 

reff 

Birth 
Assistant 

not a health 
worker 

79 
(1,06%) 

7392 
(98,94%) 

1,28 0,85-1,93 0,236 

health 
workers 
(Doctor, 
Midwife) 

32 
(0,83%) 

3844 
(99,17%) 

reff 

 

Based on the results of the interaction test in the multivariate analysis, it was found that the 

JKN ownership variable interacted with the maternal education variable because the p-value 

of the lrtest was below 0.05. Maternal education can modify the magnitude of the risk between 

JKN ownership and neonatal survival so that the risks concluded are 9, namely: 

a. Risk when the mother has a university education but does not have JKN 

b. Risk when the mother has a high school education but has JKN 

c. Risk when the mother has a junior high school education but has JKN 

d. Risk when the mother has an elementary school education but has JKN 

e. Risk when the mother has no school education but has JKN 

f. Risk when the mother has a high school education but does not have JKN 

g. Risk when the mother has a junior high school education but does not have JKN 

h. Risk when the mother has an elementary school education but does not have 

JKN 

i. Risk when the mother has no school education but does not have JKN 
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Table 4  Multivariate Analysis Table of The Relationship between JKN Ownership and 

Neonatal Survival 

 

Variable p-value Explanation 

JKN Ownership * Wealth Index 0,952 Not interacting 

JKN Ownership * Residence 0,253 Not interacting 

JKN Ownership * Mother's Education 0,027 Interacting 

JKN Ownership * Place of Delivery 0,684 Not interacting 

JKN Ownership * Age at Delivery 0,376 Not interacting 

JKN Ownership * Type of Delivery 0,093 Not interacting 

JKN Ownership * Father's Education 0,589 Not interacting 

JKN Ownership * Birth Attendant 0,687 Not interacting 

JKN Ownership * JKN Utilization - Not interacting 

JKN Ownership * Parity 0,902 Not interacting 

JKN Ownership * ANC 0,499 Not interacting 

JKN Ownership * Multiple Births 0,305 Not interacting 

JKN Ownership * Mother's Occupation 0,152 Not interacting 

JKN Ownership * LBW 0,467 Not interacting 

 

Based on the results of the interaction test in the multivariate analysis, it was found that the 

JKN utilization variable interacted with the type of residence variable because the p-value of 

the lrtest was below 0.05. The type of mother's residence can modify the magnitude of the risk 

between JKN utilization and neonatal survival. In addition, the PH assumption test obtained 

a time intersection on two days of observation so that the risks that will be concluded are 6, 

namely: 

a. Risk when someone does not utilize JKN but lives in an urban area before 2 days 

b. Risk when someone does not utilize JKN but lives in an urban area after 2 days 

c. Risk when someone utilizes JKN but lives in a rural area before 2 days 

d. Risk when someone utilizes JKN but lives in a rural area after 2 days 

e. Risk when someone does not utilize JKN and lives in a rural area. before 2 days 

f. Risk when someone does not utilize JKN and lives in a rural area. after 2 days 

 

Table 5 Multivariate Analysis Table of The Relationship between JKN Utilization  and 

Neonatal Survival 

 

Variable p-Value Explanation 

JKN Utilization * Wealth Index 0.1067 Not interacting 

JKN Utilization * Residence 0.0385* Interacting 

JKN Utilization * Mother's Education 0.914 Not interacting 

JKN Utilization * Place of Delivery 0.504 Not interacting 

JKN Utilization * Age at Delivery 0.353 Not interacting 
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JKN Utilization * Type of Delivery 0.772 Not interacting 

JKN Utilization * Father's Education 0.580 Not interacting 

JKN Utilization * Birth Attendant 0.848 Not interacting 

JKN Utilization * JKN Ownership Restriction Not interacting 

JKN Utilization * Parity 0.439 Not interacting 

JKN Utilization * ANC 0.106 Not interacting 

JKN Utilization * Multiple Births Restriction Not interacting 

JKN Utilization * Mother's Occupation 0.081 Not interacting 

JKN Utilization * LBW 0.334 Not interacting 

 

Since several decades, the Government of Indonesia has implemented several key policies 

and programs as an effort to expand public access to Maternal Neonatal Health (MNH) 

health services. Starting with the Safe Motherhood Initiative in the late 1980s, the 

Government of Indonesia focused on increasing access to MNH services in rural areas 

through the village midwife (BDD) program. From January 2011 to January 2014, the 

Government of Indonesia also implemented the first iteration of the Maternity Guarantee 

Program (Jampersal) which provides antenatal, delivery and postnatal services for women 

who do not have health insurance. Jampersal services also include referrals if complications 

occur and care for newborns up to 28 days of age. 

This program was discontinued to coincide with the start of the National Health 

Insurance (JKN) in 2014. The Jampersal program is known to have succeeded in increasing 

the coverage of deliveries by health personnel at health facilities, especially in areas that 

previously had low coverage; while in urban areas where access to health facilities is 

relatively easy, the impact of the Jampersal program is not too large. 

A study conducted by Achadi, et al in 2014 found that the coverage of deliveries at 

health facilities in Garut Regency, which was previously low, increased by 2.4 times with 

Jampersal, while in Depok City there was no significant effect. In Garut, the increase in the 

number of deliveries at health facilities due to Jampersal was mainly seen in women with 

low levels of education, those from the lowest wealth quintile, and women in rural areas. 

The experience gained from the Jampersal I program indicates that initiatives that focus on 

the supply side with the aim of reducing financial barriers to accessing services can influence 

service utilization. The question now is whether programs that focus on the beneficiary side 

such as health insurance can sustain and/or enhance the progress made in the field of 

maternal and child health, and whether there are still gaps in policy that still need to be 

considered (Achadi et al, 2014). 

The results of this study revealed that individuals who do not have health insurance 

have lower neonatal death odds around 1.8% (AOR = 0.982; 95% CI 0.972-0.991) when 

compared to individuals who have health insurance. The findings of this study indicate an 

attractive relationship between health insurance and the risk of neonatal mortality under the 

age of one year [22]. The results show that individuals who use health insurance actually 

have higher baby death odds compared to individuals who do not have health insurance. 
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Although it looks contrainitive, this finding can be explained with several possible 

factors. One possible explanation is that individuals who use health insurance may have 

limited access to quality health services. Factors such as low quality health services, delays 

in medical services, or lack of access to adequate medical facilities can affect the health and 

welfare of neonatals. In addition, this contraintive result may also reflect a broader 

socioeconomic problem. For example, groups that have health insurance may face higher 

economic pressure or have a lower level of education, which in turn can affect their health 

care behavior and lifestyle. This may lead to the use of health insurance as a complex 

indicator and deeper than just access to medical care. 

This study indicates that mothers who experienced the first birth in the age group 10-

14 years, 15-19 years, 20-24 years, 25-29 years, and 30-34 years each has a higher baby death 

odds by 1,262 times ( AOR = 1,262; 95% CI 0.041-0,180), 1,253 times (AOR = 1,253; 95% CI 

0.064-0.221), and 1,236 times (AOR = 1,236; 95% CI 0.081-0.275) compared to mothers who 

gave birth in the age group of more than 35 years. Interesting findings show that mothers 

who experience the first birth in various age ranges, such as 10-14 years, 15-19 years, 20-24 

years, 25-29 years, and 30-34 years, have higher baby death odds than mothers who gave 

birth in the age group of more than 35 years. This is in line with research [6], [14], [18] which 

indicates that the age of the mother during childbirth plays an important role in the risk of 

neonatal death. This discovery is in line with literature that has highlighted a higher health 

risk in mothers who are pregnant at an age that is too young or too old. Previous studies 

have shown that pregnant mothers at too young age have a higher risk of pregnancy 

complications, such as anemia, malnutrition, and birth premature. These factors can 

contribute to higher neonatal mortality rates because babies born prematurely or with low 

body weight have a greater risk of serious health problems. On the other hand, mothers who 

are pregnant at too old age can also face higher health risks, such as chronic diseases or 

medical complications that are more common in further age [23]. Pregnancy at an older age 

can also be associated with an increased risk of premature birth and baby birth with low 

body weight, which in turn can increase the risk of neonatal death. 

In a group of mothers who did not experience birth in a year, there was an increase 

in baby death odds by 11,626 times (AOR = 0.620; 95% CI 0.395-0.975) for cases of neonatal 

death under the age of one year compared to mothers who gave birth twice a year. Mothers 

who do not experience birth within one year, there is a significant increase in the risk of 

neonatal death under the age of one year [6], [15]. 

One reason is the effect of previous experience. Mothers who have experienced a previous 

birth process may have better knowledge and experience in caring for babies, recognizing 

danger signs, and overcoming baby's health problems. This experience can allow mothers to 

respond to the baby's health needs more quickly and effectively, which in turn can reduce 

the risk of neonatal death. In this context, it may be noted that mothers who do not 

experience birth in a year may face certain challenges or conditions that affect their ability to 

care for and maintain the baby well. 

In the context of marital status, parents who have never been in a marriage 
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relationship have lower baby death odds of 31.2% (AOR = 0.688; 95% CI 0.108-0.515) when 

compared to parents who no longer live with a partner. Meanwhile, parents who have the 

status of marriage have a higher baby death odds of 1.148 times (AOR = 0.283; 95% CI 0.113-

0.708) compared to parents who are never married. Similar findings can be seen in parents 

who are widowed or widows, with higher baby death odds by 1,152 times (AOR = 1,152;95% 

CI 1,032 - 1,286) compared to parents who are never married. The same findings also apply 

to divorced parents, where the baby's death odds are higher by 1,132 times (AOR = 1,132; 

95% CI 1,008 - 1,272) compared to parents who are never married. 

In the context of marriage relations, the results showed a significant link between the 

marital status of parents and the risk of neonatal death under the age of one year [21]. Parents 

who are never married have a lower risk of neonatal death than parents who no longer live 

with a partner. However, what is interesting, parents who have the status of marriage have 

a higher risk of neonatal death, compared to parents who are never married. These findings 

may reflect the existence of complexity in marriage relations, where factors such as economic 

pressure, interactions between partners, or psychosocial factors may affect the welfare and 

care of neonatals. 

The results of the study also found that similar findings apply to parents who are 

widowed or widows. Parents in this status have a higher risk of neonatal death compared to 

parents who are never married. This might be explained by the challenges faced by single 

parents, both in terms of social, economic, and care for neonatals. 

Similarly, similar findings are also found in divorced parents. Divorced parents have a 

higher risk of neonatal death compared to parents who are never married. Factors related to 

the divorce process, such as psychosocial stress or changes in family dynamics, may play a 

role in influencing the risk of neonatal death in this group. Overall, this finding highlights 

the complexity of the relationship between marital status and the risk of neonatal death. 

Social, economic, and psychosocial factors in the context of marital status may have a diverse 

impact on the welfare and care of neonatals, which need to be considered in an effort to 

reduce the risk of neonatal death in this population. This finding illustrates that social 

support and stable relationships can have a positive impact on the welfare of mothers and 

neonatals [20]. 

Mothers who do not work also have lower neonatal death odds around 1.8% (AOR 

= 0.982; 95% CI 0.973-0,993) compared to mothers who work. In addition to health insurance, 

the status of maternal employment is also proven to be a factor that influences neonatal death 

[23]. This may reflect a greater role than mothers who do not work in providing intensive 

care to their babies, because they have more time that can be allocated to care for and 

maintain the health of the baby. They can give more intense attention to baby care, 

presenting important factors in monitoring and handling any changes in the health condition 

of the baby's health. 

On the other hand, mothers who work may face additional challenges. They must set 

the time and commitment between work and baby care, which can be a complicated task. In 

some cases, time constraints or health care accessibility may affect their ability to respond to 
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the health needs of the baby optimally. In this situation, effective coordination and support 

from the work environment and the family can play an important role in helping mothers 

who work to provide good care to their children, and this is an area that can be a focus for 

improvement in an effort to reduce the risk of neonatal death. 

In the context of maternal education, the results of the study indicate that various 

levels of maternal education have an influence on the risk of neonatal death. Mothers who 

do not take formal education have an odds of neonatal deaths around 1,147 times (AOR = 

1,147; 95% CI 1,103 - 1,192) higher than mothers who study up to university levels. Likewise, 

mothers with basic education (SD) have an odds of neonatal deaths are around 1,092 times 

(AOR = 1,092; 95% CI 1,063-1,122) for cases of neonatal death under the age of one year, 

when compared to mothers who study up to levels up to level University. Meanwhile, 

mothers with junior secondary education (SMP) have an odds of neonatal mortality higher 

around 1,050 times (AOR = 1,050; 95% CI 1,022-1,080) compared to mothers who study up 

to University levels. Likewise, mothers with secondary secondary education (SMA) show 

that baby death odds are around 1,025 times (AOR = 1,025; 95% CI 1,003-1,047) compared to 

mothers who study up to Div/University levels. This confirms the important role of mother's 

education in maintaining the welfare of newborns. 

Mother's education level also plays an important role in determining the risk of 

neonatal death. The results show that the higher the level of maternal education, the lower 

the risk of neonatal death. Mothers who have higher education tend to have better 

knowledge and awareness about baby health, as well as the ability to follow the right health 

practices [22]. Mother's education also has a positive impact on the application of a healthy 

lifestyle in the family and the possibility of getting better access to health information. In 

addition, educated mothers tend to be more aware of nutrients, the use of contraception to 

regulate birth spacing, and awareness of diseases and care during childhood [18]. 

When referring to the age of the head of the family, in the age group 15-24 years, the head of 

the family has a lower neonatal mortality odds of 28.7% (AOR = 0.713; 95% CI 0.654 - 0.777) 

when compared to family heads aged 65 years and over . Conversely, the head of the family 

in the age group 25-44 years has a higher baby death odds, which is 1,075 times (AOR = 

1,075; 95% CI 1,055 - 1,096), when compared to the head of the family more than 65 years old. 

Likewise, the head of the head of the family in the age range of 45-64 years showed that the 

higher baby death odds of 1,020 times (AOR = 1,020; 95% CI 1,005-1,035) compared to the 

group of heads of family aged 65 years and over. 

The results showed an interesting pattern related to the age of the head of the family 

and its impact on the risk of neonatal death. In the age group 15-24 years, the head of the 

family has a lower baby death odds, showing protection against the welfare of the baby. This 

may be associated with factors such as relatively good health at a young age, greater access 

to health information, and may also be stronger social support in this age group. 

However, when the head of the family is in the age group 25-44 years, findings show 

an increased risk of neonatal death. This can be caused by various factors such as greater 

responsibility for families and work, as well as possible exposure to higher pressure and 
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stress. These factors may affect the ability of the head of the family to give adequate attention 

and care for the baby, which in turn can have a negative impact on the health of the baby. 

Meanwhile, in the age group 45-64 years, there is still an increased risk of neonatal death, 

although not as big as the age group 25-44 years. 

This can reflect health challenges that may be faced by older age groups, such as decreased 

physical function, chronic conditions, and increased risk of medical complications. Overall, 

this finding shows that the age of the head of the family has a complex relationship with the 

risk of neonatal death. Factors such as health, responsibility, and pressure in various age 

groups can affect the ability of the head of the family in providing optimal care for neonatals. 

Therefore, there needs to be special attention to the support and health services provided to 

certain age groups to reduce the risk of neonatal death in Indonesia. 

In connection with the birth order of the baby, the findings show that babies born as 

the first child have an odds of neonatal deaths of 1,171 (AOR = 1,171; 95% CI 1,117 - 1,227) 

times higher than babies born as seventh or more children in birth order. Likewise, babies 

who are in the second or third birth order have higher baby death odds, around 1,056 times 

(AOR = 1,056; 95% CI 1,009-1,105), compared to neonatals who are the seventh or more 

children in the birth order. The last finding shows that birth order is also a factor associated 

with the risk of neonatal death [6]. This indicates that the first child has a higher level of risk 

because they are born by couples who are not yet economically stable and less experienced 

in caring for children. In addition, many of the first children were born prematurely and had 

lower weight, so they were very vulnerable to health and death risks [27], [28]. 

Therefore, this shows that it is important for policy makers and health workers to give 

special attention to mothers who are the first time giving birth. Given that these children are 

born by young women, it is necessary to develop better antenatal and prenatal facilities, 

which can help mothers who first give birth who may not be fully prepared to face the role 

of a mother. In addition, these mothers may lack adequate knowledge about postpartum 

care and difficulty in accessing institutional medical services [29]. Previous studies have also 

associated the risk of neonatal mortality with birth order, with several studies showing that 

babies born in lower birth order tend to have a higher risk of death. 

 

CONCLUSION 

Based on research that has been done, the following conclusions are obtained. Factors that 

affect neonatal under the age of one year based on data from IDHS. In this context, the age of 

the mother when first giving birth, the number of births in the past year, the existence of health 

insurance, mother's work status, marital status, maternal education level, head of the head of 

the family, and the order of births. 

 

SUGGESTION 

The findings of this study indicate that the influence of these factors on neonatal mortality 

under one year does not only originate from the individual level, but is also influenced by 

community factors, which in this case are provinces in Indonesia. 



Indonesian Jurnal of Health Development Vol.8 No.1, Februari 2026  

68  

REFERENCES  

Acker, P. C., Sovanna, T., & Strehlow, M. (2017). Emergently Accessing a Higher Level of Care: 
Referral System  Strengthening Efforts to Improve Maternal and Child Health in 
Cambodia. Annals of Global Health, 83(1), 19. https://doi.org/10.1016/j.aogh.2017.03.041 

Agustina, R., Dartanto, T., Sitompul, R., Susiloretni, K. A., Suparmi, Achadi, E. L., Taher, A., 
Wirawan, F., Sungkar, S., Sudarmono, P., Shankar, A. H., Thabrany, H., Susiloretni, K. A., 
Soewondo, P., Ahmad, S. A., Kurniawan, M., Hidayat, B., Pardede, D., Mundiharno, … 
Khusun, H. (2019). Universal health coverage in Indonesia: concept, progress, and 
challenges. Dalam The Lancet (Vol. 393, Issue 10166, hlm. 75–102). Lancet Publishing 
Group. https://doi.org/10.1016/S0140-6736(18)31647-7 

Akter, T., Dawson, A., & Sibbritt, D. (2018). Changes in neonatal mortality and newborn 
health-care practices: descriptive data from the Bangladesh Demographic and Health 
Surveys 2011 and 2014. WHO South-East Asia Journal of Public Health, 7(1), 43. 
https://doi.org/10.4103/2224-3151.228427 

Anindya, K., Lee, J. T., McPake, B., Wilopo, S. A., Millett, C., & Carvalho, N. (2020). Impact of 
Indonesia’s national health insurance scheme on inequality in access to maternal health 
services: A propensity score matched analysis. Journal of Global Health, 10(1), 10429. 
https://doi.org/10.7189/jogh.10.010429 

Badan Pusat Statistik. (2018). Indonesia Demographic and Health Survey 2017 National Population 
and Family Planning Board Jakarta, Indonesia Statistics Indonesia Jakarta, Indonesia Ministry of 
Health Jakarta, Indonesia The DHS Program ICF Rockville, Maryland, USA. 
www.DHSprogram.com. 

Baqui, A. H., Darmstadt, G. L., Williams, E. K., Kumar, V., Kiran, T. U., Panwar, D., Srivastava, 
V. K., Ahuja, R., Black, R. E., & Santosham, M. (2006). Rates, timing and causes of neonatal 
deaths in rural India: implications for neonatal health programmes. Bulletin of the World 
Health Organization, 84(9), 706–713. https://doi.org/10.2471/blt.05.026443 

Carlsen, F., Grytten, J., & Eskild, A. (2013). Changes in fetal and neonatal mortality during 40 
years by offspring sex: a national registry-based study in Norway. BMC Pregnancy and 
Childbirth, 13, 101. https://doi.org/10.1186/1471-2393-13-101 

Chen, X.-K., Wen, S. W., Fleming, N., Demissie, K., Rhoads, G. G., & Walker, M. (2007). 
Teenage pregnancy and adverse birth outcomes: a large population based retrospective 
cohort study. International Journal of Epidemiology, 36(2), 368–373. 
https://doi.org/10.1093/ije/dyl284 

Chowdhury, H. R., Thompson, S., Ali, M., Alam, N., Yunus, M., & Streatfield, P. K. (2010). 
Causes of neonatal deaths in a rural subdistrict of Bangladesh: implications for 
intervention. Journal of Health, Population, and Nutrition, 28(4), 375–382. 
https://doi.org/10.3329/jhpn.v28i4.6044 

Debes, A. K., Kohli, A., Walker, N., Edmond, K., & Mullany, L. C. (2013). Time to initiation of 
breastfeeding and neonatal mortality and morbidity: a systematic review. BMC Public 
Health, 13 Suppl 3(Suppl 3), S19–S19. https://doi.org/10.1186/1471-2458-13-S3-S19 

Dewi, U. (2017). FAKTOR SOSIODEMOGRAFI DENGAN KELANGSUNGAN HIDUP BAYI 
DI INDONESIA (ANALISIS DATA SDKI 2007). Jurnal Ilmiah Manuntung, 1(2), 172. 
https://doi.org/10.51352/jim.v1i2.32 

Dow, W. H., & Schmeer, K. K. (2003). Health insurance and child mortality in Costa Rica. 
Dalam Social Science & Medicine (Vol. 57). 

Karlsen, S., Say, L., Souza, J.-P., Hogue, C. J., Calles, D. L., Gülmezoglu, A. M., & Raine, R. 
(2011). The relationship between maternal education and mortality among women giving 



 

Indonesian Jurnal of Health Development Vol.8 No.1, Februari 2026 

  

69  

birth in health care institutions: analysis of the cross sectional WHO Global Survey on 
Maternal and Perinatal Health. BMC Public Health, 11, 606. 
https://doi.org/10.1186/1471-2458-11-606 

Manzar, N., Manzar, B., Yaqoob, A., Ahmed, M., & Kumar, J. (2012). The study of etiological 
and demographic characteristics of neonatal mortality and morbidity - a consecutive case 
series study from Pakistan. BMC Pediatrics, 12, 131. https://doi.org/10.1186/1471-2431-
12-131 

Mekonnen, Y., Tensou, B., Telake, D. S., Degefie, T., & Bekele, A. (2013). Neonatal mortality in 
Ethiopia: trends and determinants. BMC Public Health, 13, 483. 
https://doi.org/10.1186/1471-2458-13-483 

Mogi, I. R. O., & Anggraeni, L. D. (2021). Faktor-Faktor yang Berhubungan dengan Kematian 
Bayi di RSUD Ende. Jurnal Promosi Kesehatan Indonesia, 16(1), 7–13. 
https://doi.org/10.14710/jpki.16.1.7-13 

Mosley, W. H., & Chen, L. C. (1984). An Analytical Framework for the Study of Child Survival 
in Developing Countries. Population and Development Review, 10, 25. 
https://doi.org/10.2307/2807954 

Ronsmans, C., Chowdhury, M. E., Koblinsky, M., & Ahmed, A. (2010). Care seeking at time 
of childbirth, and maternal and perinatal mortality in Matlab, Bangladesh. Bulletin of the 
World Health Organization, 88(4), 289–296. https://doi.org/10.2471/BLT.09.069385 

Schoeps, A., Lietz, H., Sié, A., Savadogo, G., de Allegri, M., Müller, O., Sauerborn, R., Becher, 
H., & Souares, A. (2015). Health insurance and child mortality in rural Burkina Faso. 
Global Health Action, 8(1). https://doi.org/10.3402/gha.v8.27327 

Shah, A., Fawole, B., M’imunya, J. M., Amokrane, F., Nafiou, I., Wolomby, J. J., Mugerwa, K., 
Neves, I., Nguti, R., Kublickas, M., & Mathai, M. (2011). Cesarean Delivery Outcomes 
From the WHO Global Survey on Maternal and Perinatal Health in Africa. Obstetric 
Anesthesia Digest, 31(1), 16. https://doi.org/10.1097/01.aoa.0000393140.41824.81 

Sharma, V., Katz, J., Mullany, L. C., Khatry, S. K., LeClerq, S. C., Shrestha, S. R., Darmstadt, G. 
L., & Tielsch, J. M. (2008). Young maternal age and the risk of neonatal mortality in rural 
Nepal. Archives of Pediatrics & Adolescent Medicine, 162(9), 828–835. 
https://doi.org/10.1001/archpedi.162.9.828 

Siagian, R. C., Ayuningtyas, D., Soewondo, P., Thabrany, H., Achadi, A., & Bachtiar, N. S. 
(2021). Assessment of country readiness for drug development: A qualitative study in 
Indonesia. World Medical &amp; Health Policy, 13(4), 728–748. 
https://doi.org/10.1002/wmh3.440 

Singh, A., Kumar, A., & Kumar, A. (2013). Determinants of neonatal mortality in rural India, 
2007-2008. PeerJ, 1, e75–e75. https://doi.org/10.7717/peerj.75 

Suraya, I. (2017). Determinan Kematian Neonatal  Pada Bayi Berat Lahir Rendah di Indonesia 
(Analisis Data SDKI 2002-2003 dan 2007). ARKESMAS (Arsip Kesehatan Masyarakat), 2(1), 
126–134. https://doi.org/10.22236/arkesmas.v2i1.515 

Titaley, C. R., Dibley, M. J., Agho, K., Roberts, C. L., & Hall, J. (2008). Determinants of neonatal 
mortality in Indonesia. BMC Public Health, 8, 232. https://doi.org/10.1186/1471-2458-8-
232 

Turnbull, E., Lembalemba, M. K., Guffey, M. B., Bolton-Moore, C., Mubiana-Mbewe, M., 
Chintu, N., Giganti, M. J., Nalubamba-Phiri, M., Stringer, E. M., Stringer, J. S. A., & Chi, 
B. H. (2011). Causes of stillbirth, neonatal death and early childhood death in rural 
Zambia by verbal autopsy assessments. Tropical Medicine & International Health : TM & IH, 
16(7), 894–901. https://doi.org/10.1111/j.1365-3156.2011.02776.x 



Indonesian Jurnal of Health Development Vol.8 No.1, Februari 2026  

70  

Upadhyay, R. P., Dwivedi, P. R., Rai, S. K., Misra, P., Kalaivani, M., & Krishnan, A. (2011). 
Determinants of neonatal mortality in Rural Haryana: A retrospective population based 
study. Indian Pediatrics, 49(4), 291–294. https://doi.org/10.1007/s13312-012-0044-2 

Yu, V. Y. H. (2003). Global, regional and national perinatal and neonatal mortality. Journal of 
Perinatal Medicine, 31(5). https://doi.org/10.1515/jpm.2003.057 

Zarocostas, J. (2009). Poor nations’ health systems must be boosted to improve maternal and 
newborn health, Unicef says. BMJ, 338(jan15 1), b120–b120. 
https://doi.org/10.1136/bmj.b120 

H. Stiyaningsih and F. Wicaksono, “Impact of women’s empowerment on 
neonatal mortality in Indonesia,” Kesmas, vol. 11, no. 4, pp. 185–191, 2017, 
doi: 10.21109/kesmas.v11i4.1259. 

D. D. Reidpath and P. Allotey, “Neonatal mortality rate as an indicator of population 
health,” J Epidemiol Community Health (1978), vol. 57, no. 5, pp. 344–346, May 
2003, doi: 10.1136/jech.57.5.344. 

Health at a Glance: Asia/Pacific 2020. in Health at a Glance: Asia/Pacific. OECD, 
2020. doi: 10.1787/26b007cd-en. 

T. E. Elder, J. H. Goddeeris, and S. J. Haider, “Racial and ethnic neonatal mortality gaps 
and the role of socio-economic status,” Labour Econ, vol. 43, pp. 42–54, Dec. 2016, 
doi: 10.1016/j.labeco.2016.04.001. 

J. E. Kucik et al., “Community socioeconomic disadvantage and the survival of 
neonatals with congenital heart defects,” Am J Public Health, vol. 104, no. 11, pp. 
e150–e157, Nov. 2014, doi: 10.2105/AJPH.2014.302099. 

S. S. Mulugeta et al., “Multilevel log linear model to estimate the risk factors 
associated with neonatal mortality in Ethiopia: further analysis of 2016 
EDHS,” BMC Pregnancy Childbirth, vol. 22, no. 1, Dec. 2022, doi: 
10.1186/s12884-022-04868-9. 

K. C. Koenen, A. Lincoln, and A. Appleton, “Women’s status and child well-being: A 
state-level analysis,” Soc Sci Med, vol. 63, no. 12, pp. 2999–3012, Dec. 2006, doi: 
10.1016/j.socscimed.2006.07.013. 

J. O. Akinyemi, E. A. Bamgboye, and O. Ayeni, “Trends in neonatal mortality in 
Nigeria and effects of bio-demographic and maternal characteristics,” BMC 
Pediatr, vol. 15, no. 1, Apr. 2015, doi: 10.1186/s12887-015-0349-0. 

D. You et al., “Global, regional, and national levels and trends in under-5 mortality 
between 1990 and 2015, with scenario-based projections to 2030: A systematic 
analysis by the un Inter-Agency Group for Child Mortality Estimation,” The 
Lancet, vol. 386, no. 10010, pp. 2275–2286, Dec. 2015, doi: 10.1016/S0140-
6736(15)00120-8. 

United Nations Inter-Agency Group for Child Mortality Estimation (UN IGME), “Levels and trends in 
child mortality,” UNICEF, Jan. 2023. https://data.unicef.org/resources/levels-and-trends-in-
child-mortality/ (accessed Jun. 02, 2023). 

T. O. Lawoyin and T. O. Lawoyin, “Risk factors for neonatal mortality in a rural community in Nigeria.” 

S. I. (BPS), M. of H. (Kemenkes), and I. National Population and Family Planning Board 
(BKKBN), “Indonesia Demographic and Health Survey 2017 National Population 
and Family Planning Board Jakarta, Indonesia Statistics Indonesia Jakarta, 
Indonesia Ministry of Health Jakarta, Indonesia The DHS Program ICF Rockville, 
Maryland, USA,” 2018. [Online]. Available: www.DHSprogram.com. 

A. G. Baraki, T. Y. Akalu, H. F. Wolde, A. M. Lakew, and K. A. Gonete, “Factors 

https://doi.org/10.1136/bmj.b120
http://www.dhsprogram.com/


 

Indonesian Jurnal of Health Development Vol.8 No.1, Februari 2026 

  

71  

affecting neonatal mortality in the general population: evidence from the 2016 
Ethiopian demographic and health survey (EDHS); a multilevel analysis,” BMC 
Pregnancy Childbirth, vol. 20, no. 1, p. 299, May 2020, doi: 10.1186/s12884-020-
03002-x. 

D. K. Irawaty, I. Elfiyan, and E. Purwoko, “Exploring the Factors Associated with 
Neonatal Mortality in Rural Indonesia,” Glob J Health Sci, vol. 13, no. 1, p. 17, Nov. 
2020, doi: 10.5539/gjhs.v13n1p17. 

Ahmad and Y. R. Dewi, “Birth intervals and neonatal mortality in indonesia,” Popul 
Rev, vol. 59, no. 1, pp. 73–84, 2020, doi: 10.1353/prv.2020.0003. 

M. L. McHugh, “The Chi-square test of independence,” Biochem Med (Zagreb), vol. 23, 
no. 2, pp. 143–149, Jun. 2012, doi: 10.11613/BM.2013.018. 

S. M. Fenta, G. M. Ayenew, H. M. Fenta, H. B. Biresaw, and K. D. Fentaw, “Community 
and individual level determinants of neonatal mortality in rural Ethiopia using 
data from 2016 Ethiopian demographic and health survey,” Sci Rep, vol. 12, no. 1, 
Dec. 2022, doi: 10.1038/s41598-022-21438-3. 

G. B. Gontie, H. F. Wolde, and A. G. Baraki, “Prevalence and associated factors of 
malaria among pregnant women in Sherkole district, Benishangul Gumuz regional 
state, West Ethiopia,” BMC Infect Dis, vol. 20, no. 1, Aug. 2020, doi: 
10.1186/s12879-020-05289- 9. 

M. de la Calle et al., “Younger age in adolescent pregnancies is associated with higher 
risk of adverse outcomes,” Int J Environ Res Public Health, vol. 18, no. 16, Aug. 
2021, doi: 10.3390/ijerph18168514. 

B. G. Manuaba, “ Ilmu kebidanan, penyakit kandungan dan keluarga berencana. ,” 
Jakarta, 2010, pp. 15–157. 

Arntzen, T. Mourn, P. Magnus, and L. S. Bakketeig, “Marital status as a risk factor for 
fetal and neonatal mortality,” 1996. 

J. Gruber, N. Hendren, and R. M. Townsend, “The great equalizer: Health care access 
and neonatal mortality in Thailand,” Am Econ J Appl Econ, vol. 6, no. 1 A, pp. 91–
107, 2014, doi: 10.1257/app.6.1.91. 

M. D. Hayward and B. K. Gorman, “Early-Life Social Conditions and Men’s Mortality 
S The Long Arm Of Childhood: The Influence Of Early-Life Social Conditions On 
Men’s Mortality*,” 2004. 

J. N. Hobcraft, J. W. Mcdonald, and S. O. Rutstein, “Socio-economic factors in Neonatal 
and child mortality: A cross-national comparison,” Popul Stud (NY), vol. 38, no. 2, 
pp. 193– 223, Jul. 1984, doi: 10.1080/00324728.1984.10410286. 

“Maternal Education And Child Health: Is There A Strong Causal Relationship?*.” 
[Online]. Available: http://read.dukeupress.edu/demography/article- 
pdf/35/1/71/909432/71desai.p 

 

http://read.dukeupress.edu/demography/article-

