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INTRODUCTION  

Preeclampsia is a pregnancy condition that raises blood pressure and causes problems 

with organs. It usually happens after 20 weeks of pregnancy, and it is a major cause of disease 

and death in mothers and babies around the world. It is thought to affect about 2–8% of all 

pregnancies around the world (Vera-Ponce et al., 2025). The World Health Organization says 

that preeclampsia is a major cause of bad outcomes for mothers and babies, especially in places 

with few resources (World Health Organization, 2023). Research shows that hypertensive 

disorders of pregnancy, including but not limited to preeclampsia and eclampsia, continue to 

be significant contributors to maternal mortality in less developed regions such as Asia and 

Africa. Research shows that hypertensive disorders of pregnancy, like preeclampsia and 

eclampsia, are still major causes of maternal deaths in developing areas like Asia and Africa 
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Abstract 

 

Preeclampsia is a medical condition that causes increased blood pressure occurring during 

pregnancy, which significantly contributes to poor prenatal outcomes, such as low birth 

weight (LBW). In Indonesia, especially in North Sumatra, the prevalence of preeclampsia 

remains significant; however, data concerning its correlation with low birth weight in hospital 

environments is still scarce. This research was intended to ascertain the correlation between 

preeclampsia and the incidence of low birth weight among mothers delivering in hospitals in 

Medan City. A hospital-based case–control study utilized secondary data from medical 

records at H. Adam Malik Hospital and Dr. Pirngadi Hospital, Medan, from January 2022 to 

June 2024. A total of 180 postpartum women participated, comprising 90 cases (women who 

gave birth to babies with low birth weight) and 90 controls (women who gave birth to babies 

with normal birth weight). We used multivariable logistic regression and chi-square testing 

to find adjusted odds ratios (ORs) with 95% confidence intervals (CIs). A strong link existed 

between low birth weight and preeclampsia. Mothers with preeclampsia exhibited a 

significantly elevated probability of delivering low birth weight infants in comparison to those 

without preeclampsia (adjusted OR = 6.21; 95% CI: 3.10–12.30; p < 0.001). Advanced 

maternal age (>35 years) and preterm gestational age (<37 weeks) were independently 

correlated with low birth weight (LBW), whereas parity exhibited no significant correlation. 

Preeclampsia is significantly correlated with the incidence of low birth weight in mothers 

delivering in hospitals in Medan City. To improve maternal and child health and lower the 

risk of bad outcomes for newborns, it is important to improve early detection and 

comprehensive antenatal management of preeclampsia. 
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(Jikamo et al., 2023).  Preeclampsia affects about 2–8% of pregnancies around the world, and 

it causes about 10% of maternal deaths in Asia and Africa every year. According to data from 

the World Health Organization (World Health Organization, 2023), approximately 15% of 

maternal deaths are due to hypertensive disorders during pregnancy. 

The situation in Asia differs from country to country. Data from Asia shows that the 

rate of pregnancy deaths caused by high blood pressure is about 2.1% in China, 1.2% in Japan, 

2.2% in Thailand, and 0.6% in Nepal. This indicates that there are differences between regions 

that are attributed to factors such as population, nutrition, and the capacity of the health system 

in each region (Mou et al., 2021). Epidemiological data show that preeclampsia affects between 

0.2% and 6.7% of people in Asia. Factors such as varying characteristics of the population and 

availability of health services can account for such variances (Chai et al., 2025). In fact, the 

Global Burden of Disease report of 2019 confirms that hypertensive disorders of pregnancy, 

such as preeclampsia, continue to affect low socioeconomic and health systems countries 

(Wang et al., 2021).  In Indonesia, preeclampsia continues to be a significant contributor to 

maternal mortality in hospitals.Research shows that in the secondary and tertiary hospitals, the 

maternal mortality rate due to preeclampsia is 1.3% of the total number of cases treated (Aldika 

Akbar, Gumilar, Aziz, et al., 2025). The Indonesia Pre-eclampsia Study (INAPRES) found that 

the adverse effects on health of pre-eclampsia are very serious, with a maternal case fatality 

rate of approximately 2% and a perinatal mortality rate of about 12%. Field-based estimates 

indicate a wide range (3-10%) in prevalence across reports and are influenced by differences 

in methodology and population (Aldika Akbar, Gumilar, Pribadi, et al., 2025). Overall, it is 

thought that 5.3% of all pregnancies in Indonesia have preeclampsia, which is about 128,273 

cases each year. Based on this information, we can say that preeclampsia is a major cause of 

death in pregnant women (Kunawati Tungga Dewi, 2025). In North Sumatra Province, data 

from the 2018 Riskesdas reported a prevalence of preeclampsia of about 2.7%. A recent study 

in Medan City showed that around 12.7% of pregnant women suffer from pregnancy-related 

hypertension, including preeclampsia (Nasution, 2025).  

A single-center retrospective study of the Zero Mother Mortality Preeclampsia Program 

in Bandung, West Java, said that 9.8% of all deliveries from 2015 to 2022 had preeclampsia 

(Pribadi et al., 2023). Preeclampsia is related to many neonatal issues, including low birth 

weight, preterm birth, and intrauterine growth restriction (IUGR). These issues result from poor 

uteroplacental perfusion and nutrient transport to the fetus (Calek et al., 2024; Zuvarcan et al., 

2024). In Medan, preeclampsia remains prevalent, especially among women aged 35 years and 

older. Preeclampsia increases the risk of IUGR, preterm birth, and subsequently, LBW. 
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Preeclampsia reduces the blood flow from the placenta to the uterus and compromises the 

fetus’s access to critical oxygen and nutrients. This is related to poor placental perfusion and a 

fetus that is poorly oxygenated and nourished, increasing IUGR, preterm birth, and LBW 

(Indriany et al., 2024; Pietro et al., 2021; Reisman, 2024). Low birth weight (LBW) correlates 

with heightened neonatal morbidity and mortality, inhibits growth, compromises neurological 

development, and increases the risk of chronic disease in later life, thereby indicating 

substantial long-term effects on public health (World Health Organization, 2023). Therefore, 

understanding the correlation between preeclampsia and low birth weight (LBW) is crucial, 

not only to improve perinatal outcomes but also to broaden the overall understanding of 

maternal and child health. This study aims to ascertain the correlation between preeclampsia 

and the incidence of LBW among mothers delivering in hospitals in Medan City. 

METHODS 

This study used a case-control design to investigate the relationship between 

preeclampsia and LBW. This study was conducted at H. Adam Malik Hospital and Dr. Pirngadi 

Hospital in Medan, North Sumatra, Indonesia. The relevant information was obtained 

retrospectively from medical records of deliveries from January 2022 through June 2024. The 

study population comprised all mothers who delivered at the specified hospitals during the 

study period. There were 180 postpartum women in total, with 90 cases and 90 controls. The 

cases were considered to be mothers who gave birth to LBW babies; particularly, the cut-off 

point for baby birth weight was lower than 2500 grams. Control women were mothers who 

delivered normal-weight newborns (≥2,500 grams). Women were classified according to 

preeclampsia status during pregnancy. 

Mothers were eligible if they delivered at one of the study hospitals from January 2022 

to June 2024, had at least 20 weeks of gestation, and had complete medical records that 

included blood pressure, preeclampsia diagnosis, baby birth weight and gestational age, 

mothers’ age, and number of previous births. Mothers were not included in the study if they 

had more than one pregnancy (twins or more), had high blood pressure before the pregnancy, 

had diabetes during the pregnancy, had chronic kidney disease, had severe systemic infections, 

or if the baby had major congenital anomalies. Medical records that were missing important 

information or had incomplete information were also not included. 

The primary exposure variable was preeclampsia, defined by hypertension (systolic 

blood pressure  140 mmHg and/or diastolic blood pressure  90 mmHg) that begins after 20 

weeks of gestation, followed by proteinuria or other confirmed signs of maternal organ 
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dysfunction, as recorded in the medical records. The principal outcome variable was low birth 

weight, characterized as a baby’s birth weight below 2,500 grams. Covariates encompassed 

mother age at delivery, classified as  35 years and > 35 years; gestational age at delivery, 

classified as  < 37 weeks (preterm) and ≥ 37 weeks (term); and parity, classified as < 3 and ≥ 

3 prior live deliveries. We used a standardized form to get the information from hospital 

medical records. The collected variables included maternal demographic characteristics, 

obstetric history, clinical diagnosis of preeclampsia, gestational age at delivery, and infant birth 

weight.  

Statistical software was used to look at the data. Descriptive statistics were used to 

summarize the characteristics of the participants in the study. A bivariate analysis using the 

chi-square (χ²) test was performed to assess the association between preeclampsia and low birth 

weight, as well as the association between covariates and low birth weight. In the bivariate 

analysis, variables with p-values < 0.25 were included in a multivariate logistic regression 

model to identify independent predictors of low birth weight and to account for confounding 

variables. We used odds ratios (ORs) and 95% confidence intervals (CIs) to indicate the 

strength of the associations. A p-value less than 0.05 was considered statistically significant. 

This research was conducted in accordance with the tenets of the Declaration of Helsinki. The 

institutional ethics committee of the Faculty of Medicine at Universitas Muhammadiyah North 

Sumatra gave its permission for the study. Anonymized data collected solely for research 

purposes was used to protect patient information. 

RESULT 

The study examines 180 postpartum mothers: 90 cases (women who gave birth to 

babies with low birth weight) and 90 controls (women who gave birth to babies with normal 

birth weight). All subjects, recruited from H. Adam Malik Hospital and Dr. Pirngadi Hospital 

in Medan, delivered their babies from January 2022 to June 2024. A statistically significant 

association between preeclampsia and low birth weight was found in bivariate analysis using 

the chi-square (χ²) test. Mothers who had preeclampsia were significantly more likely to deliver 

neonates with low birth weight than those who did not have preeclampsia (p = 0.001). 

Maternal age and gestational age were also strongly linked with low birth weight. 

Mothers aged 35 years or older had a higher proportion of low-birth-weight infants than those 

aged 35 years or younger (p = 0.003). In addition, deliveries occurring before 37 weeks of 

gestation were significantly associated with low birth weight (p = 0.001). Parity was not 

strongly linked with low birth weight in the bivariate analysis (p > 0.05). 
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Table 1. Relationship Between Preeclampsia and the Occurrence of LBW 

Variable 
Lbw 

Normal birth 

weight Total 
OR  

(95% CI) 
p-value 

n (%) n (%) 

Pre eclampsia 68 75.6 22 24.4 90 
6.21  

(3.1-12.3) 
0.001 

Non - pre eclampsia 22 24.4 68 75.6 90 - - 

We also looked at other factors that might be related to LBW, such as the mother’s 

and baby’s ages at birth. The results indicated that maternal age >35 years and gestational age 

<37 weeks were significantly associated with LBW.  

Table 2. The Correlation Between Maternal Age and Gestational Age With LBW 

Risk 

Factors 
Category 

LBW 
Normal Birth 

Weight 
OR  

(95% CI) 
p-value 

n (%) n (%) 

Maternal 

Age 
 35 years 45 64.3  25 35.7  

2.85  

(1.4 – 5.7) 
0.003 

Maternal 

Age 
 35 years 45 33.3  90 66.7  Ref - 

Gestational 

Age 
 37 weeks 56 77.8  16 22.2  

4.9  

(2.2 -10.8) 
0.001 

Gestational 

Age 
 37 weeks 34 28.3  86 71.7 Ref - 

Multivariate logistic regression was used to identify independent predictors of low birth 

weight and to control for variables that might have affected the results. The model incorporated 

variables such as preeclampsia, maternal age, gestational age, and parity.  

The multivariate analysis indicated that preeclampsia was the most significant 

independent predictor of low birth weight. Mothers with preeclampsia were over six times 

more likely to give birth to infants with low birth weight compared to those without the 

condition (OR = 6.21; 95% CI: 3.10–12.30; p = 0.001). Maternal age over 35 years was also 

independently associated with low birth weight (OR = 2.85; p = 0.003). Gestational age of less 

than 37 weeks was significantly associated with an increased odds of low birth weight (p = 

0.001). Parity of three or more births was not strongly linked with low birth weight after 

adjustment for other variables (p = 0.165). 

Table 3. Multivariate Logistic Regression Analysis 

Variable  SE OR (95% CI) p-value 

Preeclampsia 1.83 0.46 6.21 (3.1-12.30) 0.001 

Maternal Age  35 years 1.04 0.35 2.83 (1.4-5.7) 0.003 

Gestational Age  37 weeks 1.58 0.44 4.87 (2.2-10.8) 0.001 

Parity  3 0.32 0.28 1.38 (0.8-2.3) 0.165 
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DISCUSSION 

This study shows a strong link between preeclampsia and low birth weight (LBW) in 

mothers who gave birth at referral hospitals in Medan. Mothers with preeclampsia are more 

than six times as likely to have children born with low birth weight compared to mothers 

without preeclampsia. These results are consistent with the latest national and international 

studies showing a significant connection between hypertensive diseases during pregnancy and 

adverse neonatal outcomes such as low birth weight (LBW) (Jung et al., 2022; Lieskusumastuti 

et al., 2022; Zuvarcan et al., 2024).  

Data from Indonesia over the last five years supports the results of the current study. A 

hospital-based case-control study in Central Java indicated a strong association between 

preeclampsia and low birth weight (LBW) after controlling for gestational age and maternal 

characteristics (OR = 2.11) (Khayati & Regita, 2025). A retrospective study in East Java 

identified preeclampsia and preterm birth as independent predictors of low birth weight (LBW), 

with preeclampsia retaining significance in multivariate analysis (Dzakiyyah et al., 2025). 

These results show that the association of preeclampsia with LBW is evident in various parts 

of Indonesia. 

The problems associated with the remodelling of the uteroplacental circulation that 

cause placental ischemia due to insufficient flow, as well as difficulty in the delivery of 

nourishment and oxygen to the baby, are what cause the problems associated with 

preeclampsia. Maladaptation of placental function and endothelial function is closely 

associated with fetal growth restriction and, ultimately, low birth weight. (Sławek-Szmyt et al., 

2022; Tsikouras et al., 2024). Rana et al. (2019) also pointed out that placental hypoperfusion 

and endothelial dysfunction, which are common in preeclampsia, are also linked to poor fetal 

growth. We can't say for sure that one thing causes another based on observational designs, but 

the fact that the associations are the same across different groups makes this relationship more 

likely (Rana et al., 2019). From a biological perspective, these mechanisms reduce the delivery 

of nutrients and oxygen to the fetus, leading to IUGR and lower birth weight in neonates. Thus, 

the findings of this study confirm previously established knowledge of the pathophysiology of 

preeclampsia and its impact on perinatal outcomes. These mechanisms are the same as those 

related to reduced oxygen and nutrient transfer to the fetus, which may cause IUGR and 

reduced birth weight (Rana et al., 2019). The outcomes of this study are therefore biologically 

plausible and aligned with current pathophysiological understanding. 

In this study, an independent association between maternal age > 35 years and low birth 

weight (LBW) was observed. Increased maternal age is linked to a higher chance of pregnancy-
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related problems such as hypertensive disorders and placental insufficiency, which might have 

secondary effects on fetal growth. While maternal age reflects an established risk for LBW, 

some studies have suggested that the impact of maternal age may be modified or confounded 

by other obstetric factors. Although maternal age has been widely studied as something that 

can cause low birth weight, evidence suggests that its influence may be modified or confounded 

by other obstetric variables. For instance, large population-based register studies show that the 

association between advanced maternal age and LBW can diminish when adjusting for parity, 

gestational age, and familial factors (Aradhya et al., 2022). Similarly, gestational age may mask 

the direct relationship between maternal age and birth weight, proving that age alone is not 

always a direct determinant (Huang et al., 2025).  Additionally, some hospital-based studies 

report no significant independent association between maternal age categories and LBW after 

multivariable adjustment (Candijaya et al., 2021). 

As with national and international evidence identifying prematurity as a significant 

factor in low birth weight (LBW), a gestational age of less than 37 weeks was significantly 

correlated with LBW (World Health Organization, 2023). The persistence of this association 

post-adjustment highlights the importance of gestational age as a covariate in the analysis of 

birth weight. 

When multiple factors were considered, parity was not found to be independently 

associated with low birth weight (LBW). This finding indicates that, within this study 

population, maternal health conditions and gestational factors have a greater impact on birth 

weight than reproductive history alone, aligning with results from other Indonesian hospital-

based studies. It is worth noting a few limitations. The case–control design does not allow for 

causal inference or estimation of incidence. Furthermore, the utilization of secondary data from 

medical records may be influenced by information bias and residual confounding arising from 

unmeasured variables, including maternal nutritional status, socioeconomic conditions, and the 

quality of antenatal care. Despite these limitations, this study provides significant insights into 

the correlation between pre-eclampsia and LBW in a tertiary hospital setting in Indonesia. The 

results underscore the significance of prompt identification and vigilant monitoring of pregnant 

women with preeclampsia to alleviate negative neonatal outcomes. 

CONCLUSION 

Preeclampsia is correlated with giving birth to babies with low birth weight by mothers 

who gave birth at referral hospitals in Medan. The likelihood of having a baby with an LBW 

was higher among mothers with preeclampsia in comparison with mothers who did not have 



101 
Aidil Akbar et al. / Scientific Periodical of Public Health and Coastal 8(1),2026, page 94-103 

Vol 8 

preeclampsia. A maternal age exceeding 35 years and a gestational age of under 37 weeks were 

independently correlated with low birth weight. While causal inference is not ascertainable due 

to the case–control design, the results align with contemporary international and national 

evidence and are biologically plausible based on the current comprehension of placental 

dysfunction in preeclampsia. This justifies the need to detect preeclampsia cases early and 

supervise and manage preeclampsia cases through good antenatal care to avoid bad outcomes 

for the babies. For future studies, the authors suggest a prospective cohort design with 

additional maternal and fetal variables to better explain the relationship between preeclampsia 

and low birth weight in the Indonesian setting. 
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