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ABSTRACT  

LBW (low birth weight), according to the WHO, is a baby born weighing less than 2500 grams. Several factors 

can cause LBW, such as maternal age, education, and ANC compliance. This study aimed to analyze risk factors 

for low birth weight (LBW) at Bua Ponrang Public Health Center, Luwu Regency. LBW remains a significant 

public health concern linked to short- and long-term neonatal complications. The Research used a case-control 

design with a total sample of 300 mothers who gave birth from January to May 2025. Data were obtained from 

secondary sources, and analysis was conducted using multiple linear regression. The independent variables 

included residence, education level, maternal age, number of pregnancies, birth interval, economic status, and 

compliance with antenatal care (ANC). Results showed that four variables significantly influenced LBW 

incidence: residence (p=0.000), maternal age (p=0.000), economic status (p=0.000), and ANC compliance 

(p=0.000). Variables such as education level, number of pregnancies, and birth interval were not statistically 

significant. The adjusted R² was 0.457, indicating that the model explained 45.7% of the variation in LBW cases. 

These findings highlight the importance of early maternal age screening, improved ANC compliance, and targeted 

interventions for low-income pregnant women in reducing LBW prevalence. It is hoped that future researchers 

will examine risk factors not examined in this study with a more diverse population. 
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1. Introduction 

Indonesia is the fourth most populous country in the world. This aligns with the 4.18 

percent increase in employment from 2023 to 2024. In terms of producing high-quality 

offspring, one important factor that requires greater attention is having healthy, high-quality 

genes (Rahman et al., 2023). Nutrition must be designed from an early age, particularly 

during the First 1000 Days of Life (HPK). Nutrition is one of the most important factors 

influencing the development of embryos and fetuses, as well as the health condition of 

mothers. The most common nutritional problem in Indonesia occurs during pregnancy. 

Pregnant women who experience long-term malnutrition may suffer from chronic energy 

deficiency (CED) (Hartini et al., 2023). 

According to the World Health Organization (2021), the number of Muslim women 

worldwide was estimated at 278 million. According to statistics from South Sulawesi 

Province, the number of pregnant women in Indonesia in 2021 was 15,690,381, while in 

Luwu it was 5,678. 

The incidence of CED and low birth weight (LBW) in South Sulawesi Province has 

declined in several periods. In 2021, 19,940 pregnant women experienced CED, and 6,364 

infants were born with LBW. In Luwu Regency, the number of pregnant women in 2021 

was 709, with cases of CED and 52 infants born with LBW. 
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Based on initial observations at Bua Ponrang Health Center, 407 pregnant women were 

recorded in 2022, with 59 cases of CED. In 2023, the number of pregnant women increased 

to 626, with 50 cases of CED. In 2024, there were 651 pregnant women, with 62 cases of 

CED. 

Research conducted by Ekariono et al. (2025) revealed that the problem of LBW is not 

solely caused by maternal health factors, but rather by multiple contributing factors, 

particularly within the context of public health approaches to pregnant women. Several 

Research variables included place of residence (rural or urban), education level, smoking 

habits, maternal age, pregnancy spacing, parity, and nutritional diet. 

Low birth weight (LBW) has become a significant global public health issue and is 

associated with various short- and long-term consequences. It is estimated that 15%–20% 

of the world's population suffers from LBW, accounting for more than 20 million births 

each year. According to Riskesdas statistics, the prevalence of LBW in Indonesia is around 

6.2 percent (Wari et al., 2025). In Luwu Regency, the number of LBW cases was 249 in 

2020, 241 in 2021, and 242 in 2022. 

Several factors contribute to LBW, including maternal, infant, and environmental 

factors. Maternal factors include age, pregnancy history, illness, social conditions, and poor 

nutritional status during pregnancy. Infant-related factors include hydramnios, multiple 

pregnancies, and chromosomal abnormalities. Environmental factors include temperature, 

radiation, and toxic substances (Syarif, 2025). Among these, the most significant 

contributors to LBW are chronic energy deficiency (CED) and anemia (Susiyanti et al., 

2025). 

When a woman's nutritional needs increase, she must ensure her child receives adequate 

nutrition. Pregnant women suffering from CED experience greater discomfort, especially 

during the third trimester, compared to normal pregnant women. As a result, pregnant 

women with CED have a higher risk of delivering LBW infants (D. Putri & Maulani, 2023). 

The relationship between CED and LBW is also supported by findings from Masan et 

al. (2022), which showed a significant correlation between CED and LBW during 

pregnancy. Since malnutrition reflects the maternal nutritional status prior to conception, it 

affects fetal growth and development throughout pregnancy. Therefore, a mother will give 

birth to a healthy infant if her nutritional and health status are maintained at an optimal level. 

Maternal age also affects LBW. The 20–35-year age group is considered the safest and 

most mature for pregnancy and childbirth. Mothers under the age of 20 may face risks due 

to an immature reproductive system, potentially affecting fetal development and leading to 
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complications during labor, thus increasing the Risk of LBW. Conversely, women over 35 

years old are more vulnerable to reproductive decline, reduced elasticity during delivery, 

and physiological changes, which can also negatively affect both mother and fetus (Juntika 

et al., 2025). 

The association between maternal age and LBW incidence is further supported by 

Apriani et al. (2021), who found a significant relationship between gestational age and LBW 

at Cilacap General Hospital (p-value = 0.000), with an OR of 20.213 (CI: 6.332–64.522). 

This indicates that preterm pregnancies are 20.213 times more likely to result in LBW 

compared to pregnancies with lower risk parity. 

Based on these phenomena, the researcher is interested in conducting a study entitled 

"Analysis of Risk Factors for the Incidence of Low Birth Weight (LBW) at Bua Ponrang 

Public Health Center, Luwu Regency." 

2. Methodology 

This study employed a quantitative, case-control design to analyze risk factors for low 

birth weight (LBW). The Research was conducted at Bua Ponrang Public Health Center, 

Luwu Regency, from January to July 2025, with a population of 300 respondents. The 

sample consisted of 300 participants (a total sampling design).  

Data were collected from medical records (secondary data) and processed through the 

stages of editing, scoring, tabulation, and cleaning. Data analysis included univariate 

analysis for frequency distribution and multivariate analysis using multiple linear regression 

to determine the extent of the influence of LBW risk factors. Before multivariate analysis, 

the data were tested for classical assumptions. 

3. Results 

A. Respondent Characteristics 

Table 1 Respondent Characteristics 

No Variable n % 

1 

 

Birth Weight Status - Normal 150 50.0 

Birth Weight Status - Low Birth 

Weight (LBW) 

150 50.0 

2 Residence - Urban 157 52.3 

Residence - Rural 143 47.7 

3 Education Level - Basic 151 50.3 

Education Level - Higher 149 49.7 
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4 Maternal Age - At Risk (<22 years or 

>35 years) 

142 47.3 

Maternal Age - Not at Risk (22–34 

years) 

158 52.7 

5 Parity - Primipara 159 53.0 

Parity - Multipara 141 47.0 

6 Birth Spacing <33 months 168 56.0 

Birth Spacing >33 months 132 44.0 

7 Economic Status - Equal to Regional 

Minimum Wage 

158 52.7 

Economic Status - Below Regional 

Minimum Wage 

147 49.0 

8 ANC Compliance - Routine 153 51.0 

ANC Compliance - Not Routine 147 49.0 

 

Based on the frequency distribution table, the study showed that birth weight status 

consisted of 150 samples (50%) with normal birth weight and 150 samples (50%) with low 

birth weight. According to residence status, 157 samples (52.3%) were from urban areas, 

while 143 (47.7%) were from rural areas. Regarding education level, 151 samples (50.3%) 

had a basic education level, while 149 samples (49.7%) had a higher education level. Based 

on maternal age, 142 samples (47.3%) were categorized as at Risk (<22 years or >35 years), 

while 158 samples (52.7%) were categorized as not at Risk (22–34 years). 

Regarding parity, 159 samples (53%) were primiparous, and 141 samples (47%) were 

multiparous. Based on birth spacing, 168 samples (56%) had an interval of less than 33 

months, while 132 samples (44%) had an interval of more than 33 months. Based on 

economic status, 158 samples (52.7%) had income equal to the regional minimum wage 

(UMR), while 147 samples (49%) had income below the minimum wage. Meanwhile, 

regarding antenatal care (ANC) compliance, 153 samples (51%) attended ANC routinely, 

whereas 147 samples (49%) did not. 

B. Classical Assumption Test 

The purpose of the classical assumption test is to ensure that the obtained regression 

equation is consistent. However, the classical assumption tests are conducted before the 

linear regression test, using tests for normality, multicollinearity, and heteroscedasticity. 

This study used only three classical assumption tests because the data were not a time series. 
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1) Data Normality Test 

Table 2 Kolmogorov-Smirnov Normality Test Results 

N 300 

Normal 

parametersa,b 

Mean .0000000 

Std. deviation .36466266 

Most extreme 

differences 

Absolute .057 

Positive .057 

 Negative -.050 

Test statistic .057 

Asymp. Sig (2-tailed) .020c 

Exact sig. (2-tailed) .275 

 

Based on Table 2, it can be concluded that the Asymp. Sig. (2-tailed) value is 0.020, 

<α = 0.05, indicating the data are not normally distributed. Therefore, the researcher 

conducted an exact test to ensure that the analyzed data is normally distributed, with an 

exact significance. (2-tailed) value of 0.275 > 0.05. The Kolmogorov-Smirnov test indicates 

that the data are normally distributed and meet the normality requirements for the regression 

model. 

2) Multicollinearity Test 

Table 3 Multicollinearity Test Results 

Model 
Collinearity statistic 

Tolerance VIF 

Residence status .947 1.055 

Education level .253 3.946 

Maternal Age .256 3.904 

Parity .993 1.007 

Birth Spacing .991 1.009 

Economic Status .922 1.080 

ANC Compliance .915 1.082 

 

Based on the test results, there is no evidence of multicollinearity in the 

regression model for all variables tested. 
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3) Heteroscedasticity Test 

Table 4 Heteroscedasticity Test Results 

Model Unstandardized 

coefficients 

Standardized 

coefficients 

t Sig. 

B Std. error beta 

Residence status -.012 .028 -.025 -.423 .672 

Education level -.064 .053 -.139 -1.201 .231 

Maternal Age .066 .053 .143 1.239 .216 

Parity .011 .027 .023 .395 .693 

Birth Spacing .015 .027 .033 .556 .579 

Economic Status .017 .028 .036 .593 .553 

ANC Compliance .008 .026 .018 .290 .772 

 

In Table 4, based on the test results for all variables, it can be concluded that, 

according to the Glejser test, there is no heteroscedasticity in the regression model. 

 

C. Hypothesis Testing (Multiple Linear Regression) 

Table 5 Multiple Regression Test Results 

Variable Coefficient 

(B) 

Sig. Value Interpretation 

Constant 1.700 – If all variables are constant, the incidence 

of LBW is 1.700. 

Place of 

Residence  

-0.219 0.000 Negative; an increase decreases LBW, a 

decrease increases LBW. 

Education Level  -0.132 0.121 Negative; higher education reduces LBW 

incidence. 

Maternal Age  0.350 0.000 Positive; higher age in the risky range 

increases LBW incidence. 

Parity  -0.069 0.107 Negative; more pregnancies reduce LBW 

incidence. 

Birth Spacing 0.116 0.008 Positive; risky birth spacing increases 

LBW incidence. 

Economic Status  -0.162 0.000 Negative; higher economic status reduces 

LBW incidence. 

ANC 

Compliance  

-0.160 0.000 Negative; better compliance reduces LBW 

incidence. 
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Table 6 F Test Results 

Model Sum Of 

Squares 

Df Mean 

Square 

F Sig. 

Regression 35.239 7 5.034 36.971 .000b 

Residual 39.761 292 .136   

Total 75.000 299    

 

Based on the table above, the regression results in SPSS 26 are shown by the 

calculated F (36.971), which is greater than the F table (2.12) at the 0.000 significance 

level (< 0.05), indicating that the regression model is appropriate (goodness of fit). 

Thus, it can be concluded that the variables of residential status, education level, 

maternal age, pregnancy spacing, number of pregnancies, economic level, and ANC 

compliance all influence LBW simultaneously. 

Table 7 T Test Results 

Variable T- 

value 

t- 

table 

Sig. 

Value 

Conclusion 

Place of 

Residence 

4.990 1.968 0.000 < 0.005 Significant (H1 accepted) 

Education Level -1.555 1.968 0.121 > 0.005 Not Significant (H2 

rejected) 

Parity (Number of 

Pregnancies) 

-1.617 1.968 0.107 > 0.005 Not Significant (H4 

rejected) 

Maternal Age -4.154 1.968 0.000 < 0.005 Significant (H3 accepted) 

Birth Spacing -2.684 1.968 0.00001 < 0.005 Significant (H1 accepted) 

Economic Status 3.641 1.968 0.003 < 0.005 Significant (H1 accepted) 

ANC Compliance 3.584 1.968 0.000 < 0.005 Significant (H1 accepted) 

 

Table 8 Test of Determination Coefficient (R 2) 

Model R R Square 
Adjusted R 

Square 

Std. error of the 

estimate 

1 .685a .470 .457 .36901 

 

Based on Table 8, the coefficient of determination (R2) is 0.457. It can be 

concluded that 45.7% is influenced by residential status, education level, maternal age, 

pregnancy spacing, number of pregnancies, economic level, and ANC compliance. At 
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the same time, the remaining 54.3% is explained by other factors or variables outside 

the model. 

5. Discussion 

a. Influence of Residential Status on the Incidence of Low Birth Weight (LBW) 

The results showed that residential status had a significant effect on LBW 

incidence, with a t-value of 4.990 > 1.968 and a significance value of 0.00 < 0.005, 

indicating that H1 was accepted. Mothers living in rural areas tend to have a higher risk 

of delivering LBW infants compared to those living in urban areas. This may be due to 

limited access to health facilities, transportation, medical personnel, and health 

information. The World Health Organization (2019) emphasizes that living conditions 

are critical social determinants of maternal and child health. Poor infrastructure, 

sanitation, and limited healthcare access increase pregnancy complications, including 

LBW. Studies by Dewi et al. (2021), Wulandari & Laksono (2020), and Silva et al. 

(2022) support these findings. 

b. The Influence of Education Level on the Incidence of LBW 

The results showed that the education level variable had a t-value of -1.555 < 

1.968 and a significance of 0.121 > 0.005, meaning H2 was rejected. Education level 

was not statistically significant in influencing LBW incidence. However, theory 

suggests education remains an important factor affecting mothers' knowledge of 

nutrition, health, and pregnancy behavior (Notoatmodjo, 2020). Studies (Titaley et al., 

2020; Nugraheni et al., 2021) note that low education levels correlate with a limited 

understanding of the importance of ANC, but the lack of statistical significance here 

may reflect homogeneous respondents or alternative sources of health information, 

such as health workers or digital media. 

c. The Influence of Maternal Age on the Incidence of LBW 

The results showed that maternal age had a t-value of -4.154 < 1.968 with a 

significance value of 0.00 < 0.005, meaning H3 was accepted. Maternal age 

significantly influences LBW incidence. Mothers under 20 and over 35 are at high Risk 

due to biological immaturity, hormonal imbalances, poor nutritional status, and higher 

rates of chronic conditions like hypertension and diabetes (Kemenkes RI, 2021). 

Studies (Yanti et al., 2022; Putri et al., 2021; Lee et al., 2019) confirm that mothers <20 

or >35 years have double the Risk of preterm birth and LBW compared to those aged 

20–34 years. 
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d. The Influence of Number of Pregnancies on the Incidence of LBW 

The results showed a t-value of -1.617 < 1.968 and a p-value of 0.107 > 0.005, 

indicating that H4 was rejected. The number of pregnancies (primipara vs multipara) 

was not significant for LBW. Obstetric theory suggests that the first pregnancy may 

carry a greater risk, but multiparity risks depend on maternal age, birth spacing, and 

obstetric history (Cunningham et al., 2022). Research (Wahyuni & Prasetya, 2019; 

Amalia & Febrianti, 2022) similarly reports no consistent link between parity and 

LBW. 

e. The Influence of Birth Spacing on the Incidence of LBW 

The results showed a t-value of -2.684 < 1.968, with a significance value of 

0.001 < 0.005, indicating that H1 was accepted. Short birth spacing (<33 months) was 

associated with a significantly higher incidence of LBW. Close intervals do not allow 

mothers' bodies to recover nutritionally or physiologically, impacting fetal growth. 

WHO (2019) recommends a minimum of 24 months between pregnancies. Findings are 

supported by Conde-Agudelo et al. (2019), Huang et al. (2022), and Sari et al. (2019). 

f. The Influence of Economic Status on the Incidence of LBW 

The results showed a t-value of 3.641 > 1.968, with a significance of 0.003 < 

0.005, indicating that H1 was accepted. Economic status significantly influenced LBW. 

Mothers below the minimum wage threshold had higher LBW risk due to poor 

nutrition, limited ANC access, and substandard housing. This aligns with WHO's 

(2019) social gradient in health. Supporting studies include Fitriyani et al. (2021), 

Huang et al. (2022), and Kusumawati & Lestari (2020). 

g. The Influence of ANC Compliance on the Incidence of LBW 

The results showed a t-value of 3.584 > 1.968, with a significance of 0.00 < 

0.005, indicating that H1 was accepted. ANC compliance significantly reduced LBW 

incidence. Routine ANC helps detect risks, provide supplements, and deliver health 

education. WHO (2021) and UNICEF (2019) recommend at least 8 ANC visits. Studies 

(Kartini et al., 2020; Astutik & Kurniasari, 2020) confirm that high-quality ANC 

reduces the Risk of anemia, preeclampsia, and other complications. 

h. Public Health Implications of LBW Risk Factors 

These findings carry significant public health implications. Factors such as 

residence, maternal age, birth spacing, economic status, and ANC compliance 

significantly influence LBW incidence. Interventions should focus on improving access 
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to and quality of ANC services, reproductive health education, maternal nutrition, and 

socioeconomic support. Community-based strategies and digital health tools can 

enhance ANC compliance. Evidence (Huang et al., 2022; Kemenkes RI, 2021; 

Hernandez et al., 2025; WHO, 2021) highlights the role of integrated, family-centered, 

and environmentally conscious approaches in reducing LBW incidence and improving 

neonatal survival 

6. Conclusion 

 This study concludes that residential status, maternal age, birth spacing, economic 

status, and ANC compliance significantly influence the incidence of low birth weight 

(LBW). In contrast, maternal education and parity do not show a significant effect. 

Overall, the regression model explains 45.7% of the variation in LBW incidence, with the 

remaining variation influenced by other factors not examined in this study. 
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