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Abstract 

Indonesia is a developing country with high maternal and infant mortality rates. One of the causes of infant 

mortality in Indonesia is the incidence of Low Birth Weight (LBW) of 38.85%. The number of neonatal deaths in 

Gorontalo City between 2018 - 2021 is 83 cases. The novelty of this research is the effect of LBW on neonatal 

death. This study aims to see the impact of LBW on neonatal mortality in Gorontalo City after controlling for 

maternal risk factors in the form of a history of complications and the frequency of ANC. The research design used 

was analytic with a case-control approach. The sample in this study consisted of 30 cases and 60 controls. The 

results of the survey show that from the effects of bivariate analysis, the history of complications variable has an 

Odds Ratio Crude value of 55 and an Odds Ratio Adjusted of 13 and the Mantel-Haenszel test value: p-value <α 

(0.000 <0.05). In contrast, Antenatal Care has an Odds Ratio Crude value of 28 and Odds Ratio Adjusted by 17 and 

the value of the Mantel-Haenszel test: p-value <α (0.000 <0.05). The Odds Ratio value for LBW is 20 with a p-value 

<α (0.000 <0.05). This study concludes that LBW has a 20 times risk of neonatal death (95% CI = 6.506 – 61.485). 
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INTRODUCTION 

Maternal Mortality Rate and Infant 

Mortality Rate  are still a national priority in 

handling them, because MMR and IMR are 

indicators in assessing the level of welfare 

and health status of a country's people (1). 

The high infant mortality rate in a country 

indicates that the facilities in that country 

are incomplete and there is a lack of 

attention to nutrition during pregnancy. 

According to the World Health 

Organization (WHO) that the neonatal 

period (the first 28 days of life) is the most 

vulnerable time in child survival. In 2013, 

nearly 1 million newborns died within the 

first 24 hours of life, accounting for 16% of 

total under-five deaths and more than one 

third of total neonatal deaths. There are 2 

million newborns die in the first seven days 

of life or 73% of neonatal deaths(2) (3). 

Indonesia is a developing country with 

high maternal and infant mortality rates. In 

2015 the number of cases of infant mortality 

was 33,278 cases, and in 2017 there were 

36,792 cases. One of the causes of infant 

mortality in Indonesia is the incidence of 

Low Birth Weight (LBW) of 38.85% (4). 

The Program Action Plan of the 

Direktorat Jenderal Kesehatan Masyarakat 

(2020) states that most neonatal deaths are 

caused by intrapartum complications 

(28.3%), respiratory and cardiovascular 

disorders (21.3%), low birth weight and 

premature birth (19%), congenital 

abnormalities ( 14.8%), and infection 

(7.3%). The most common neonatal and 

under-five deaths also occur in hospitals, 

namely 68% for neonatal deaths and 

62.8% for under-five deaths(5). 

Most of the direct causes of neonatal 

death are due to infection (pneumonia, 

diarrhea and tetanus) of 36%, premature 

birth 28% (6). The causes of death in the 

early neonatal and late neonatal periods 

are premature birth, asphyxia and 

congenital defects are the main causes of 

death in the first week after birth and 

infection is the main cause of death in the 

following weeks, while the indirect causes 

of neonatal death are low birth weight. in 

this case associated with premature birth is 

intrauterine growth retardation (IUGR)(7). 

In the book Obstetrics, it says that 

the factors that influence neonatal 

mortality include maternal factors and 

infant factors. Maternal factors consist of 

socioeconomic status, low education level, 

age more than 30 years or less than 20 
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years, parity 1st and parity 5th or more, 

pregnancy without ANC services, nutritional 

disorders and anemia of pregnancy, history 

of pregnancy and childbirth with medical 

complications or obstetrics, history of 

childbirth ending in surgery or prolonged 

labour. Meanwhile, infant factors consist of 

babies born from high-risk pregnancies, 

LBW <2500 grams, babies born weighing 

more than 4000 grams, babies born at 

gestational age less than 37 weeks or more 

than 42 weeks, babies born with intrapartum 

infections, birth trauma or congenital 

abnormalities (8). 

In a previous study conducted by 

Elyana Mafticha, the factors influencing 

neonatal mortality in Indonesia were 

maternal age (62.7%), non-standard ANC 

(40%), delivery complications (59.1%) and 

lower secondary education (90.1%) (9), 

whereas in a study conducted by Imelda 

Ferawati Bangun in 2018 concerning the 

risk factors for neonatal death in Mentawai 

Islands Regency, it was stated that neonatal 

death in the case group was caused by 

maternal age 42.1%, low education 68.4%, 

parity 63.2%, pregnancy spacing 94.7% and 

ANC which was not according to standard 

36.8% (10). 

The results of the initial data 

acquisition from the Gorontalo City Health 

Office show that the number of neonatal 

deaths between 2018 - 2021 was 83 cases, 

with details in 2018 of 14 cases; 2019 as 

many as 22 cases; in 2020 there were 23 

cases; and in 2021 there will be 24 cases. 

From the data, these neonatal deaths were 

caused by several factors, namely LBW 

(39.53%), asphyxia (19%), frequency of 

ANC (30.46%) and parity (11.01%). 

This study specifically analyzes the 

effect of Low Birth Weight (LBW) on 

neonatal mortality in Gorontalo City after 

controlling for maternal risk factors in the 

form of a history of complications and 

frequency of antenatal care. 

METHOD 

The research design used is 

analytic with a case control approach. 

This research was conducted in 

Gorontalo City with a sample of 30 

cases who experienced neonatal deaths 

and 60 controls who did not experience 

neonatal deaths. The analysis used was 

univariate, bivariate, stratified and 

multivariate with a significance limit of 

0.05. 
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RESULTS AND DISCUSSION 

The data that has been obtained from 

the research results are presented in 4 

(four) types of analysis, namely univariate 

analysis to present data in the form of a 

frequency distribution, bivariate analysis to 

see the relationship of each variable and 

stratification analysis to see confounding 

variables. The results of the univariate 

analysis are as listed in following table : 

 

 

 

 

Table 1. Univariate Analysis Results 

Variable Category 

Death 

Neonatal Death Not Neonatal Death 

n % n % 

LBW 
LBW 24 80 10 16.7 

Not LBW 6 20 50 83.3 

Complication 

History 

There are 

complaints 
22 73.3 13 21.7 

No Complaints 8 26.7 47 78.3 

Frequency of 

antenatal care 

Incomplete 24 80 13 21.7 

Complete 6 20 47 78.3 

 

The table shows that babies with 

LBW will experience greater neonatal 

death compared to those who are not 

LBW, namely 24 cases (80%), while 

mothers with a history of complications 

experience 22 cases (73.3%) of neonatal 

deaths compared to mothers who do not. a 

history of complications, namely 8 cases  

 

 

(26.7%), whereas mothers with 

incomplete ANC frequency experienced 

24 cases (80%) of neonatal death 

compared to those with complete ANC 

frequency, namely 6 cases (20%). 

The results of the bivariate analysis 

will see the effect of each variable on 

neonatal mortality, as shown in the 

following table: 
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Table 2. Results of Bivariate Analysis

Variable 

Death 

OR 95% CI 
p 

Value 
Neonatal Death 

Not Neonatal 

Death 

n % n % 

LBW        

LBW 24 80 10 16.7 
20,000 

6,506 – 

61,485 
0,000 

Not LBW 6 20 50 83.3 

Complication History    
 

9,942 

 

3,600 - 

27,459 

 

0,000 
There are 

complaints 
22 73.3 13 21.7 

No Complaints 8 26.7 47 78.3    

Frequency of antenatal 

care 
    

14.462 

 

4,886 - 

42,804 

 

0,000 
Incomplete 24 80 13 21.7 

Complete 6 20 47 78.3    

 

Table 2 shows that babies with LBW 

experience more neonatal deaths (80%) 

compared to those who are not LBW (20%). 

The results of statistical tests showed that 

there was an effect of LBW on neonatal 

mortality (p-Value 0.000). The OR 

calculation results show that babies with 

LBW will experience 20 times neonatal 

death compared to those who are not LBW 

(95% CI = 6.506 – 61.485). 

Statistical test results in mothers with a 

history of complications experienced more 

neonatal deaths, namely 22 cases (73.3%) 

compared to 8 cases (26.7%) without 

  

complications. With a p-Value of 0.000 

<0.05 and an OR value of 9.942 showed that 

there was an influence between a history of 

complications on neonatal death with a risk 

of this event of 9.942 times greater than 

those without a history of complications.  

The results of statistical tests on the 

ANC frequency variable showed that those 

with incomplete ANC had more neonatal 

deaths (80%) compared to those with 

complete ANC (20%). Statistical test results 

showed that there was an effect of ANC 

frequency on neonatal mortality (p-Value 

0.000). The OR calculation results showed 
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that the frequency of ANC was 14.462 times 

more likely to experience neonatal death 

compared to those with complete ANC 

frequency (95% CI = 4.886 – 42.804).  

To see whether the variables history of 

complications and frequency of ANC were 

confounding variables (covariates) on the 

effect of LBW on neonatal mortality, a 

stratification test was carried out on the 

independent variables, confounding 

variables (covariates) and independent 

variables. As in the following table: 

 

Table 3. The effect of LBW on neonatal mortality after controlling for maternal risk factors in 

the form of a history of complications 

Complication History 
Birth Weight 

Status 

Death 

Total 
Neonatal Death 

Not Neonatal 

Death 

There are complaints 

LBW 20 2 22 

Not LBW 2 11 13 

Amount 22 13 35 

No Complaints 

LBW 4 8 12 

Not LBW 4 39 43 

Amount 8 47 55 

OR Crude  : 55,000 

OR Adjusted : 13,104 

Homogeneity :  p = 0.064  > 0.05 

Mantel-Haenszel : p = 0,000 < 0.05 

 

The history of complications in 

pregnant women greatly influences the 

occurrence of neonatal deaths in Gorontalo 

City as in the results of statistical tests where 

mothers with a history of complications 

experienced more neonatal deaths (73.3%) 

than those without complications (26.7%). 

The results of the statistical test showed that 

there was an effect of history of 

complications on neonatal mortality (p-

Value 0.000). The OR calculation results 

show a history of complications 9.942 times 

will experience neonatal death compared to 

those without complications (95% CI = 

3.600 – 27.459). 

The results of the stratification 

analysis illustrated that the history of 

complications in pregnant women did not 

interact with the LBW variable and neonatal 

death, but this history of complications was 
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a confounding variable in the effect of LBW 

on neonatal death. Adjusted OR value on the 

results of the Mantel-Haenszel analysis 

showed that a history of complications had a 

risk of LBW on neonatal death by 13.104 

times with a p value of 0.000 less than α (α 

= 0.05). 

Crosstabulation results between 

history and LBW and neonatal death showed 

that mothers with risk factors in the form of 

a history of complications gave birth to 

babies with LBW babies in 22 cases with 20 

cases of neonatal death (90.9%) compared to 

those who did not have a history of 

complications, out of 8 LBW births there 

were 4 cases of neonatal death (50%). The 

50% rate of deaths with no complaints or a 

history of complications is still considered 

very high, this is because these deaths are 

caused by LBW.  

The results of this study are in line 

with research conducted by Arwinda 

Nugraheni et al in a study on the effect of 

pregnancy complications on early neonatal 

death in Indonesia which stated that one of 

the risk factors that causes neonatal death is 

a history of complications in pregnant 

women. Where the research was conducted 

using a cross-sectional approach with a p 

value of 0.013 (<0.05) which means 

statistically with a 95% confidence level 

there is an influence between pregnancy 

complications and early neonatal death (11). 

The existence of an interaction 

between birth weight and pregnancy 

complications on neonatal mortality can 

logically be explained. Low birth weight 

itself can be caused by a history of 

pregnancy including pregnancy 

complications. There are many trigger 

factors that cause complications in pregnant 

women, including hypertension, 

hypotension, anemia, diabetes and obesity. 

Where these risk factors are predispositions 

that can be suppressed and controlled by 

diet.

Table 4. Effect of LBW on neonatal mortality after controlling for maternal risk factors in the 

form of frequency of antenatal care 

Frequency of antenatal 

care 

Birth Weight 

Status 

Death 
Total 

Neonatal Death Neonatal Death 

Incomplete 
LBW 20 2 22 

Not LBW 4 11 15 
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Amount 24 13 37 

Complete 

LBW 4 8 12 

Not LBW 2 39 41 

Amount 6 47 53 

OR Crude  : 27,500 

OR Adjusted : 17,157 

Homogeneity :  p = 0.434  > 0.05 

Cochran’s Mantel-Haenszel : p = 0,000 < 0.05 

 

Antenatal care greatly influences 

neonatal mortality in Gorontalo City, as in 

the results of the study which stated that the 

frequency of incomplete ANC experienced 

more neonatal deaths, namely 24 cases 

(80%) compared to those with complete 

ANC frequency, namely 6 cases (20%). The 

results of the bivariate test showed that there 

was an effect of ANC frequency on neonatal 

mortality (p-Value 0.000). The OR 

calculation results show that the frequency 

of ANC is 14.462 times more likely to 

experience neonatal death compared to the 

complete ANC frequency (95% CI = 4.886 

– 42.804).  

The results of the stratification 

analysis showed that there was no 

interaction between the frequency of ANC 

and LBW and neonatal mortality, because 

the results of the homogeneity test had a 

significance value of 0.434 > 0.05. 

However, the frequency of ANC greatly 

influences the effect of LBW on neonatal 

death, because the results of the Haenszel 

mantle test have a significance value of 

0.000 <0.05, with an adjusted OR value of 

17.157, meaning that the frequency of ANC 

has a risk of 17.157 times greater in the 

effect of LBW on neonatal death. 

Antenatal Care is very important to 

monitor and support the health of normal 

pregnant women and detect women with 

abnormal pregnancies. Pregnant women 

should be advised to visit a midwife or 

doctor as early as possible since they feel 

they are pregnant to get ANC. Pregnant 

women who do not get inadequate ANC 

have a risk of experiencing perinatal death 

(12).  

This research is in line with research 

conducted by Ima Azizah in Anita (2017) in 

Grobogan District which stated that there is 

a relationship between the number of ANC 

visits and neonatal death, namely mothers 
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who make ANC visits <4 times have a 9.3 

times risk of neonatal death compared to 

mothers who made ANC visits ≥ 4 times 

(13). 

Similarly, a study conducted by 

Leandro Pereira Garcia, et al (2018) stated 

that mothers with less than 7 (seven) 

prenatal consultations experienced death 3 

times higher than those with more than 7 

(seven) prenatal consultations (OR). = 3.04; 

95 % CI : 1.61 – 5.97) (14).  

The purpose of antenatal surveillance 

is to prepare as well as possible physically 

and mentally for pregnant women and save 

mothers and children in pregnancy, 

childbirth and the postpartum period so that 

the mother's condition during postpartum is 

healthy and normal, not only physically but 

also mentally. The objectives of antenatal 

care services are; (1) Monitor the progress 

of pregnancy to ensure the health of the 

mother and the growth and development of 

the fetus; (2) improve and maintain the 

physical, mental and social health of the 

fetus; (3) Recognize early whether there are 

abnormalities or complications that may 

occur during pregnancy, including general 

medical history, obstetrics and surgery; (4) 

Preparing for full-term labour, giving birth 

safely to both mother and baby with 

minimal trauma; (5) Preparing mothers so 

that the postpartum period runs normally 

and giving exclusive breastfeeding; (6) 

Preparing the role of the mother and family 

in receiving the birth of a baby so that it can 

grow and develop normally (15). 

The schedule for ANC service visits at 

Health Services is 1 time in the first 

trimester (0 – 13 weeks) namely for 

screening and treatment of anemia, birth 

planning, identification of complications due 

to pregnancy and treatment; 1 time in the 

second trimester (14 – 28 weeks) to see 

complications due to pregnancy and 

medication, screening for preeclampsia, 

gemelli, infections of the reproductive 

organs and urinary tract; as well as 2 times 

in the third trimester (28 – 36 weeks and 36 

– 40 weeks) which is done to identify 

abnormalities in the location and 

presentation, strengthen the birth plan, 

recognize the signs of labor. 

CONCLUSION  

From the results of the research that 

has presented the results and previous 

discussion, it can be concluded that the 

variables LBW, history of complications 

and frequency of ANC have an effect on 



International Journal of Health Science & Medical Research 

Vol 2. No. 2 (2023) : August 

International Journal of Health Science & Medical Research 

Vol 2. No. 2 (2023) : August 

 

 146 
 

neonatal mortality, but each covariate 

variable does not interact with the 

independent and dependent variables, but is 

a confounding variable. For this reason, it 

is suggested to health workers to always 

provide education to pregnant women 

about the dangers of complications during 

pregnancy and the importance of prenatal 

checks at least 4 times during pregnancy. 
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