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ABSTRACT
Background: Preeclampsia remains a major maternal health problem and is one of the leading causes of maternal and neonatal morbidity and mortality worldwide. Various maternal factors have been associated with the occurrence of preeclampsia, but the findings remain inconsistent across different studies.Objectives: This study aimed to analyze the maternal risk factors associated with preeclampsia among pregnant women.Methods: A Systematic Literature Review (SLR) was conducted using articles obtained from Google Scholar, PubMed, and ScienceDirect. Articles published between 2020 and 2025 were selected according to the PRISMA guidelines. A total of 20 articles met the inclusion criteria and were included in the review. Data were analyzed through qualitative synthesis.Results: The review identified several factors significantly associated with preeclampsia, including maternal age, obesity, history of hypertension, parity, inadequate antenatal care (ANC), maternal stress, chronic diseases, and gestational diabetes mellitus. Maternal age, obesity, and hypertension history were the most frequently reported risk factors across the included studies.Conclusions: Maternal age, obesity, hypertension history, parity, and inadequate ANC attendance are important determinants of preeclampsia. Strengthening early detection, maternal education, and antenatal care services is essential to reduce the incidence and complications of preeclampsia.
Keywords: Preeclampsia; Risk Factors; Pregnant Women; Maternal Health


INTRODUCTION
Preeclampsia remains a major global maternal health problem, affecting approximately 2–8% of pregnancies worldwide and contributing significantly to maternal and neonatal morbidity and mortality. According to the World Health Organization (WHO), hypertensive disorders of pregnancy are among the leading causes of maternal death, particularly in low- and middle-income countries. In Indonesia, preeclampsia continues to be one of the main contributors to maternal mortality despite improvements in antenatal care services. (WHO, 2023)
Previous studies have identified several maternal risk factors associated with the occurrence of preeclampsia, including advanced maternal age, primigravidity, obesity, multiple pregnancy, chronic hypertension, diabetes mellitus, and a history of preeclampsia. These factors may 


contribute to abnormal placental development, endothelial dysfunction, and impaired uteroplacental circulation, which are considered key mechanisms in the pathogenesis of preeclampsia. (Nugraha et al., 2023)
Although various prevention programs and maternal health interventions have been implemented, the incidence of preeclampsia remains high in many developing countries. Differences in socioeconomic conditions, maternal nutritional status, access to healthcare services, and maternal awareness may influence the prevalence and severity of preeclampsia. However, findings regarding the most dominant risk factors remain inconsistent across different populations and settings.
Therefore, this study is needed to identify and analyze the maternal risk factors associated with preeclampsia through a review of recent scientific literature. The findings are expected to provide evidence-based information that can support early detection, prevention strategies, and improved maternal healthcare services to reduce the incidence and complications of preeclampsia among pregnant women.

METHODS
This study employed a Systematic Literature Review (SLR) design to identify and analyze maternal risk factors associated with the occurrence of preeclampsia in pregnant women. Scientific articles were retrieved from electronic databases, including Google Scholar, PubMed, and ScienceDirect. The literature search was conducted using combinations of keywords such as “preeclampsia”, “risk factors”, “pregnant women”, and “maternal characteristics”. Articles published between 2020 and 2025, written in English or Indonesian, available in full text, and discussing factors related to preeclampsia were included in this review.
Article selection was performed through several stages, namely identification, screening, eligibility assessment, and inclusion according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. Duplicate articles and studies that did not meet the inclusion criteria were excluded. A total of 20 articles fulfilled the eligibility criteria and were included in the final analysis.
Data were analyzed qualitatively through data extraction and synthesis. Information regarding study characteristics, sample size, and maternal risk factors significantly associated with preeclampsia was collected and summarized. The findings from the selected studies were then synthesized to provide comprehensive evidence regarding the determinants of preeclampsia and to support the development of preventive strategies and improved maternal healthcare services.




RESULT

	No
	Author/Year
	Title
	Study Design and Sample
	Intervention
	Results

	1
	Nugraha et al. (2023)
	Analysis of Preeclampsia Risk Factors Among Pregnant Women in the Madurese Community: A Literature Review


	
Literature Review; 8 journal articles and 1 thesis selected using PRISMA guidelines


	
No intervention; analysis of risk factors
	Inadequate ANC visits, high BMI, unhealthy diet, and low maternal education were identified as major risk factors for preeclampsia.

	2
	Rahmatika et al. (2025)
	The Relationship Between Maternal Age, Parity, and Gestational Weight Gain with Preeclampsia Incidence
	Case-control study; 57 pregnant women
	No intervention; analysis of maternal characteristics
	Maternal age was significantly associated with preeclampsia, while parity and gestational weight gain were not significantly related.

	3





	Putri & Wulandari (2026)

	The Relationship Between Stress and the Incidence of Preeclampsia in Pregnant Women
	
Systematic Literature Review; 10 selected article
	

No intervention; literature analysis
	
Maternal stress was significantly associated with preeclampsia occurrence.

	4
	Az-Zahra et al. (2025)



	The Relationship Between Parity and High-Risk Maternal Age with Preeclampsia
	
Retrospective correlational study; pregnant women cohort data
	



No intervention
	
High-risk maternal age and parity were significantly associated with preeclampsia.

	5
	Silaban & Rahmawati (2025)
	The Relationship Between Hypertension History, Family History, and Obesity with Preeclampsia
	Cross-sectional study; 1,980 pregnant women
	

No intervention
	History of hypertension, family history, and obesity significantly increased preeclampsia risk.

	6
	Simatupang et al. (2024)
	Effects of Hypertension History, ANC Frequency, and Obesity on Preeclampsia Incidence


	Cross-sectional study; pregnant women attending ANC clinics
	No intervention
	Hypertension history, obesity, and inadequate ANC visits significantly increased the likelihood of preeclampsia.


	7
	Darmawan et al. (2021)
	Factors Associated with Preeclampsia Incidence Among Pregnant Women
	Cross-sectional study; pregnant women in a maternity hospital

	No intervention
	Obese mothers were more likely to develop severe preeclampsia

	8
	Latipah et al. (2023)
	Maternal Age, Parity, and Body Mass Index Associated with Preeclampsia

	Analytical observational study; pregnant women in Tangerang

	No intervention
	Maternal age, parity, and BMI were significantly associated with preeclampsia

	9
	Patonah (2021)
	The Relationship Between Body Mass Index and Preeclampsia Incidence


	Cross-sectional study; pregnant women
	
	Kecemasan menurun signifikan setelah pendidikan kesehatan (p=0,000)

	10
	

Susanti & Maisaroh (2023)




	Maternal Health Status and Preeclampsia Incidence



	Cross-sectional study; pregnant women in a regional hospital
	No intervention
	Chronic diseases were significantly associated with preeclampsia occurrence.



	11
	Marianinngrum et al. (2023)
	Gestational Diabetes Mellitus and Preeclampsia Incidence


	Cross-sectional study; pregnant women diagnosed with gestational diabetes
	No intervention
	Gestational diabetes mellitus significantly increased the risk of preeclampsia.

	12
	Utari & Hasibuan (2022)
	The Relationship Between Maternal Age and Preeclampsia Incidence

	Cross-sectional study; pregnant women in a tertiary hospital
	No intervention



	Maternal age below 20 years and above 35 years increased the risk of preeclampsia.

	13
	Rahmawati et al. (2022)
	Literature Review of Risk Factors Associated with Preeclampsia in Pregnant Women




	Literature Review; articles from PubMed, Google Scholar, and ScienceDirect
	No intervention; literature synthesis







	Maternal age, parity, obesity, hypertension, and previous history of preeclampsia were identified as the most common risk factors.


	14
	Herna Rinayanti Manurung et al. (2024)










	Nutrition Fulfillment Education for Pregnant Women with Chronic Energy Deficiency (CED) at UPT Sukaramai Health Center, Medan Area District, Year 2024








	Observasional analitik, Cross sectional, 108 ibu postpartum, RSU Vina Estetica Medan
	Nutrition education through lectures, educational media, and question-and-answer discussions; providing information about nutrition, the risks of chronic energy deficiency (CED), as well as supplementary food programs (maternal biscuits
	Improved knowledge among pregnant women regarding nutrition, healthy lifestyle practices, and the prevention of complications (anemia, bleeding, low birth weight, preterm birth). There was also an increase in
 awareness among pregnant women and the wider community

	15
	Melinda Julianti dkk (2025)














	Analysis of Determinants of Preeclampsia Among Third Trimester Pregnant Women at Muhammadiyah Hospital Palembang






	Quantitative analytic, cross-sectional. Population: 2,410 pregnant women; sample: 96 respondents.
	Analysis of the relationship between maternal age, parity, and history of hypertension with the incidence of preeclampsia using medical record data
	There was a significant association: high-risk maternal age (OR = 9.652; p = 0.026), high-risk parity (OR = 8.766; p = 0.005), and history of hypertension (OR = 10.8; p = 0.002) with the incidence of preeclampsia.



DISCUSSION
This systematic literature review identified several maternal factors that were consistently associated with the incidence of preeclampsia among pregnant women. The findings suggest that maternal age, obesity, hypertension history, parity, inadequate antenatal care (ANC) attendance, maternal stress, chronic diseases, and gestational diabetes mellitus are important determinants of preeclampsia.
Maternal age emerged as one of the most frequently reported risk factors. Several studies included in this review found that women younger than 20 years and older than 35 years were at a greater risk of developing preeclampsia. This finding is consistent with the physiological changes that occur at extreme reproductive ages. Younger mothers may have immature reproductive systems, while older mothers are more likely to experience vascular and metabolic disorders that contribute to endothelial dysfunction and abnormal placental development, both of which are key mechanisms in the pathogenesis of preeclampsia.
Obesity and elevated body mass index (BMI) were also consistently associated with preeclampsia. Obese pregnant women have increased inflammatory responses, insulin resistance, and endothelial dysfunction, which may contribute to the development of hypertensive disorders during pregnancy. The findings of Nugraha et al. (2023), Silaban and Rahmawati (2025), Simatupang et al. (2024), Darmawan et al. (2021), and Latipah et al. (2023) support the growing evidence that obesity is a major modifiable risk factor for preeclampsia.
A history of chronic hypertension was identified as another strong predictor of preeclampsia. Women with pre-existing hypertension are more susceptible to impaired placental perfusion and vascular damage during pregnancy. Furthermore, family history of hypertension and previous preeclampsia indicate a possible genetic and familial predisposition to the disease. These findings highlight the importance of early identification and close monitoring of women with hypertensive disorders before and during pregnancy. (Studi, Kebidanan and Kebidanan, 2022)
Parity showed inconsistent results across studies. While several studies reported that high-risk parity was significantly associated with preeclampsia, one study found no significant relationship. These differences may be attributed to variations in study design, sample size, population characteristics, and definitions of parity risk. Nevertheless, parity remains an important maternal characteristic that should be considered during antenatal assessment.(Podungge, 2020)
Inadequate ANC attendance was another important factor associated with preeclampsia. Women who attended fewer ANC visits were more likely to develop preeclampsia than those who received adequate prenatal care. Regular ANC visits enable healthcare providers to detect elevated blood pressure, proteinuria, and other early signs of preeclampsia, allowing timely intervention and management. Therefore, improving access to and utilization of ANC services 



remains essential for reducing maternal complications.(Peratama, Kusumajaya and Agustin, 2023)
This review also identified maternal stress, chronic diseases, gestational diabetes mellitus, poor dietary patterns, and low maternal education as contributing factors. Maternal stress may influence neuroendocrine responses and increase blood pressure, thereby elevating the risk of preeclampsia. Chronic diseases and gestational diabetes mellitus can further impair vascular function and metabolic regulation, increasing susceptibility to hypertensive disorders during pregnancy. Additionally, poor nutritional habits and low educational levels may limit maternal awareness regarding healthy pregnancy practices and timely healthcare utilization.(Saraswati and Mardina, 2016)
Overall, the findings of this review emphasize that preeclampsia is a multifactorial condition influenced by biological, behavioral, and socioeconomic factors. Early risk assessment, health education, nutritional counseling, weight management, and adequate antenatal care are crucial strategies for preventing and reducing the incidence of preeclampsia among pregnant women.
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