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Background: Early onset preeclampsia (E) causes severe complications that lead to morbidity and mortality in women. Various
screening methods have been implemented, including the Ministry of Health’s scoring system and eoPEE prevention programs
implemented in primary health care in Indonesia.

Purpose: The objectives of this study were: 1) To determine the results of screening for eoPE risk factors using the Ministry of
Health’s scoring system, 2) To evaluate the accuracy of the Ministry of Health’s scoring system in predicting the occurrence of eoPE.
Patients and Methods: This prospective cohort design study was conducted from October 2021 to September 2022 in 38 primary
health centers in Banyumas Regency, Central Java Province, Indonesia. A purposive sampling technique was utilized. The pregnant
women with a gestational age of <20 weeks who were screened for eoPE risk factors using the Ministry of Health’s scoring system at
the first pregnancy visit were included as research participants. Data were processed using SPSS version 29, and a 95% confidence
interval was used to determine the significance level.

Results: The results revealed that 563 (13.9%) were classified as high risk for developing eoPE. The incidence of eoPE among those
pregnancy screened was 2.5%. The most common maternal risk factors associated with eoPE were mean arterial pressure (24.8%), age
>35 years (18.6%), and pre-pregnancy obesity (7.5%). The sensitivity, specificity, positive predictive value, and negative predictive
value of the scoring system for eoPE were 52%, 87.1%, 9.6%, and 98.6%, respectively.

Conclusion: It is concluded that the scoring performance test requires modification or other approaches to increase its sensitivity and
positive predictive value. Modification of this system requires an approach that is easy, inexpensive, and feasible to be carried out in
developing countries.
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Introduction

Preeclampsia (PE) is an important public health issue, affecting ~5%-8% of all pregnant women.' In normal pregnancy,
uterine artery diameter doubles and placental perfusion increases >20-fold. This morphology is based on increased
cardiac output and trophoblastic changes in the uterine spiral arteries. In preeclampsia, there is a failure of the normative
process in trophoblast stem cells to become high-flow vessels. Failure of trophoblasts to transform maternal spiral arteries
results in maladaptive remodeling, impaired blood flow and ischemia.? This disease is also the leading cause of one-sixth
of all preterm births, and women who develop preeclampsia have a significantly increased risk of hypertension and

cardiovascular disease later in life.® PE is particularly common in low- or middle-income countries,* including Indonesia.
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There is a consensus that specific maternal trophoblast defects or metabolic abnormalities trigger PE. Since the late
1970s and early 1980s, several studies have categorized PE in two distinct subtypes based on the onset of clinical signs
and symptoms. Early onset preeclampsia (eoPE) is characterized by the emergence of clinical signs and symptoms before
34 weeks of gestation, with a pathomechanism involving failure of spiral artery remodeling.>® In contrast, late-onset
preeclampsia (lIoPE), which manifests after 34 weeks of gestation, is based on a pathomechanism of mismatch between
the metabolic needs of the fetus and maternal supply.”’* Although these two types represent different disease entities,
they exhibit similar clinical manifestations.” While this classification relies on identifying the onset of clinical signs and
symptoms, which can be challenging in pregnant women, time of delivery is commonly used to distinguish PE subtypes.

Early-onset preeclampsia contributes to higher maternal and neonatal morbidity and mortality than loPE.'*"'?
Neonates born to mothers with eoPE face an increased risk of respiratory distress, asphyxia, and prolonged hospital
stays compared to late-onset preeclampsia.'®'*™'> Women with eoPE are also more likely to experience severe
complications, such as HELLP syndrome (Hemolysis, Elevated Liver Enzymes, Low Platelet Count), antepartum
hemorrhage, cardiovascular disease, and organ dysfunction. Conversely, mothers with late-onset preeclampsia are
more likely to experience prolonged hospitalization due to complications.'*'®

Proper identification of high-risk individuals, along with effective prevention strategies, remains a priority in health
care and research.'”'® Risk factors that fail to differentiate between eoPE and 1oPE may overlook risk factors that
specifically contribute to eoPEE, as loPE is far more common.'® In Indonesia, where the incidence of PE ranges from 12
to 21%, eoPE risk factor screening has been implemented as part of PE prevention efforts.***> Maternal risk factor
screening is carried out using a scoring system in the Maternal and Child Health handbook, developed by the Ministry of
Health, and applied in primary health care services. The screening of PE risk factors is based on guidelines from the
National Institute for Health and Care Excellence (NICE). However, the effectiveness of this scoring system in predicting
the occurrence of coPE has never been formally evaluated, contributing to persistently high eoPE incidence rates.
Additionally, the Ministry of Health’s scoring system does not differentiate between risk factors of eoPE and 1oPE.***
This study aimed to evaluate the effect of risk factor screening using the Ministry of Health scoring system and the
effectiveness of the scoring system on the incidence of eoPE.

Materials and Methods
Study Setting, Design and Period

This was an observational analytic study with a prospective cohort design conducted from October 2021 to
September 2022.The study was conducted in the health centre area of Banyumas Regency, Central Java, Indonesia.
There are 38 main and auxiliary health centres in this area.

Population of the Study, Sample and Inclusion Criteria

The population in this study comprised all pregnant women living in the Banyumas Regency area, Central Java,
Indonesia. The inclusion criteria in this study were pregnant women with a gestational age of <20 weeks, no
comorbidities, able to communicate well, and willing to be involved in the study (up to 34 weeks of pregnancy). The
exclusion criteria for the study included the presence of comorbidities that appeared before or during the study,
communication disorders, and unwillingness to be involved in the study. Preeclampsia was categorized as early- and late-
onset, defined as onset of preeclampsia or delivery with preeclampsia before or after 34 gestational weeks, respectively.
Informed consent was obtained from all participants.

Data Collection Instrument and Techniques

Thirty-eight coordinating midwives and three hundred fifty village midwives and laboratory personnel at the 38 health
centers were involved in collecting data and monitoring pregnancies. The coordinating midwife oversaw data collection
and monitoring activities based on the division of the health center area. The village midwife collected and monitored
data on each pregnant woman in the village while the laboratory technical staff checked urinary protein levels at the
health center. Data collectors were trained over two days to ensure standardization.
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Midwives conducted data collection through interviews, physical examinations, and simple laboratory tests performed
by laboratory technicians during pregnancy visits at the health center. The physical examination consisted of height,
weight, and blood pressure measurements. A simple laboratory examination was performed to assess urinary protein
levels. Data were collected through an information system adopting the PE risk factor scoring system from the Ministry
of Health’s Maternal and Child Health Book 2021 (Table 1).

The maternal health scoring system included 16 risk factors as follows: multipara with new partner pregnancy,
pregnancy with assisted reproductive technology (IVF and ovulation induction drugs), age >35 years, nullipara, multipara
with a previous pregnancy interval of >10 years apart, a history of preeclampsia in the mother or sister, obesity before
pregnancy (BMI >30 kg/m2), multipara with a previous history of PE, multiple pregnancy, diabetes in pregnancy, chronic
hypertension, renal disease, autoimmune disease, systemic lupus erythematosus (SLE), anti-phospholipid syndrome
(APS), MAP >90 mmHg, and proteinuria.

Screening results were categorized into two groups: moderate risk and high risk. A moderate-risk category was
assigned if less than two moderate risk factors were found, while a high-risk category was assigned if one high-risk factor
was present or if two moderate risk factors or more were found. Data were observed until 34 weeks of gestation to
determine the incidence of eoPEE, characterized by an increase in systolic blood pressure to 140 mmHg and diastolic
pressure to 90 mmHg with proteinuria (urine dip >+1 at two examinations 6 hours apart or an immediate quantitative
measurement of 300 mg/24 hours) occurring at more than 20 weeks of gestation but less than 34 weeks.

Table | Scoring System Algorithm for Detection PE Risk Factor

Moderate Risk High Risk
Anamnesis
Multipara through pregnancy with a new partner. +
Pregnancy through reproductive technology (IVF or ovulation induction drugs) +
Age 2 35 years +
Nullipara +
Multipara with previous pregnancy interval >10 years +
History of preeclampsia in mother or sister +
Obesity before pregnancy (BMI > 30kg/m?) +
History of pregnancy with preeclampsia +
Multiple pregnancy +
Diabetes in pregnancy +
Chronic hypertension +
Kidney disease +
Autoimmune disease +
Antiphospholipid syndrome +
Physical Examination
Mean arterial pressure 290 mmHg +
Proteinuria (urine dipstick value > | of two examinations at 6-hour intervals or quantitatively > +
300 mg/24 hours)

Note: Pregnant women are referred to hospital if 2 moderate risks and/or | high risk are found.
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Data Processing and Analysis

Descriptive statistics, such as frequency and percentage, were used to describe the incidence of risk factors among
subjects and the results of screening classifications based on the scoring system. To determine the proportion and relative
risk of risk factors and screening results, the incidence of early-onset preeclampsia was analyzed using the chi-square
test. The effectiveness of the scoring system was assessed based on its sensitivity, specificity, and positive predictive

value.

Ethical Considerations

This study was performed according to the principles of the Declaration of Helsinki of the World Medical Association
regarding the application made to the research ethics committee of Padjadjaran University (No 8§74/UN6.KEP/EC/2021),
which works under the Ministry of Health (11/102,021).

Results
In this study, 4053 pregnant women who underwent pregnancy check-ups at <20 weeks of gestation at the health centre
were screened using the Ministry of Health scoring system. Maternal risk factors captured based on the number of
consecutive events were MAP (24.77%), age >35 years (18.55%), and obesity before pregnancy (7.45%) (Table 2).
The screening results using the Ministry of Health scoring system revealed that 563 (13.9%) pregnant women were
included in the high-risk category for eoPE (Table 3).
The results of risk factor screening using the Ministry of Health scoring system with a high-risk category determined
based on a cut-off score of >2 developed into eoPE in 9.6% (p <0.001; RR: 6.7; 4.6-9.8 CI 95%) (Table 4).

Table 2 Frequency Distribution of Maternal Risk Factors in Pregnant Women in
Banyumas Regency (n=4053)

Risk Factors Occurrence of Risk (N=4053)
f %
MAP 290 mmHg 1004 24.8
Age 235 years old 752 18.6
Pre-pregnancy obesity (BMI>30kg/m2) 302 7.5
Nullipara 80 2.0
Multiparous whose previous pregnancy interval >10 years 78 1.9
Recurrent pregnancy loss 71 1.8

Table 3  Cluster  Screening
Maternal Risk Factors in Pregnant
Women in Banyumas Regency

(n=4053)
Cluster Screening f %
High risk 563 | 139
Moderate risk 3490 | 86.1
Total 4053 | 100
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Table 4 Relationship Between Risk Factors and eoPE Incidence (n=3929)

Ministry of Health’s Scoring System eoPE No eoPE RR p Value

N % N %

High risk 52 | 9.6 | 492 | 904 | 6.7 (4.6-9.9; Cl 95%) | <0.001*
Moderate risk 48 1.4 | 3337 | 986
Total 100 | 2.5 | 3829 | 97.5

Note: *Statistically significant.

Table 5 The Effectiveness of the Scoring System on eoPE Incidence

eoPE Incidence (2.5%)

Sensitivity (%) | Specificity (%) | PPV (%) | NPV (%) | LR+ | LR-

Ministry of Health’s scoring system 52 87.1 9.6 98.6 4.0 0.5

Abbreviations: PPV, positive predictive value; NPV, negative predictive value.

By implementing the Ministry of Health scoring system at an incidence of 2.5%, we can predict eoPE with
a sensitivity of 52%, a specificity of 87.1%, a PPV of 9.6%, and a NPV of 98.6% (Table 5). Overall, this Ministry of
Health scoring system provides simple predictive effectiveness as it only uses maternal factors to predict the occurrence
of eoPE.

Discussion
Various studies have been conducted to reveal the structure of health behavior at the research locations we have
determined. Several studies showed that women in Banyumas discovered that 60% of female adolescents have poor
dietary behavior, rarely eat fruit, and rarely exercise.’® This poor dietary behavior causes pregnant women in Banyumas
to have an incidence of chronic energy deficiency.”’ In addition, it has been proven that cultural factors in the Banyumas
population also have the potential to influence disease treatment.”® All of these specific local factors, the hypothesis
support the emergence of the quantity and quality of eoPE risk factors.

eoPE and 1oPE are pure maternal syndromes associated with different clinical features, biochemical markers, genetic
risk factors, and heritability. However, both have the same maternal features, signs, and symptoms of preeclampsia. In
this study, we evaluated moderate and high-risk factors in 4053 pregnant women. For moderate risk group, the most
common were MAP > 90 mmHg (24.77%) and age > 35 years (18.55%). For high-risk group, the two most common
risks were antiphospholipid syndrome (1.75%) and chronic hypertension (1.46%). The relationship between MAP and
the pathology of preeclampsia involves endothelin-1. In previous studies in Indonesia, a positive correlation between
MAP and endothelin-1 was demonstrated.?’ ET-1 is a vasoconstrictor that regulates vascular tone. Although MAP in the
first trimester is strongly correlated, MAP is unable to distinguish which will develop into the disease and which will
not.>* MAP is an important biophysical marker with inconsistent performance of prediction models due to differences in
measurement methods.®' >* A case-cohort study concluded that MAP assessed by automated devices was better at
identifying high risk of preeclampsia than manual devices.>* Another study demonstrated that first-trimester MAP is
a strong predictor in nulliparous women.>

In this study, the second most common moderate risk factor was maternal age >35 years. Age is a single risk factor
for chronic diseases. Women are disproportionately affected by age-related diseases. It has been shown that age alone is
a risk factor for the development of gestational hypertension and preeclampsia.®” Studies in monkeys have shown that
there is an increase in blood pressure in the third trimester in older mothers even though they live in controlled
environmental conditions.>*>® The risk of preeclampsia shows a J-shaped relationship with maternal age, which is
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higher at the extremes of reproductive age. Other studies have also determined that age is a component in the risk
stratification of developing preeclampsia.>®*°

In this study, we found a high risk of eoPE of 13.9%. This finding is lower than that of studies in China and India
(28% and 49.4%).*'** The results of risk factor screening using the Ministry of Health scoring system with a high-risk
category determined based on a cut-off score of >2 developed into eoPE in 9.6% (p <0.001; RR: 6.7; 4.6-9.8 CI 95%). It
shows that individuals with high-risk factors have a 6.7-fold greater chance of developing eoPE compared to individuals
with moderate risk factors.

Overall, with the implementation of this scoring system at an incidence of 2.5%, we can predict eoPE with
a sensitivity of 52%, a specificity of 87.1%, a PPV of 9.6%, and an NPV of 98.6%. It shows that the possibility of
this scoring tool being positive when the patient later develops the disease is 52%. This means that the ability of this
scoring tool to show positive results when the disease appears is still low. It indicates that this scoring system must be
evaluated or given additional markers so that its sensitivity value increases. For specificity, the ability of this scoring
system to be negative if there is no disease is quite high, namely 87.1%. It shows that this scoring system as a group
detection tool does not work quite well. When this scoring system is compared with guidelines in England and Australia,
a higher sensitivity value is obtained.**** When compared with a score that assesses age and various serum biomarkers
combined, our scoring sensitivity is lower, but our specificity is higher.*” This may be a direction for future studies to
combine with serum biomarkers to increase its sensitivity. Even when placental factors are added, the value will be
higher.*> Another factor to consider is the pragmatism of the system for implementation in limited resources.*®

For the positive predictive value of only 9.6%, it means that this scoring ability has low accuracy in detecting
individuals who will later develop into eoPE. Meanwhile, the negative predictive value of 98.6% means that this scoring
system in detecting individuals who will later not become eoPE is very accurate.

Conclusion

It is concluded that the scoring performance test requires modification or other approaches to increase its sensitivity and
positive predictive value. Modification of this system requires an approach that is easy, inexpensive, and feasible to be
carried out in developing countries.

Acknowledgments

We would like to thank all parties who have provided support in this research. Our highest appreciation goes to the
midwives in Banyumas Regency, Central Java Province, Indonesia, for their valuable contributions during our research.
The authors also express their appreciation to the Ministry of Finance of the Republic of Indonesia for its support through
the LPDP BUDI-DN grant.

Disclosure
The authors report no conflicts of interest in this work.

References

1. Boakye E, Kwapong YA, Obisesan O, et al. Na tivity-related disparities in preeclampsia and car diovascular disease risk among a racially diverse
cohort of US women. JAMA Network Open. 2021;4(12):¢2139564. doi:10.1001/jamanetworkopen.2021.39564

2. Shaw LJ, Patel K, Lala-Trindade A, et al. Pathophysiology of preeclampsia induced vascular dysfunction and implications for subclinical myocardial
damage and heart failure. JACC. 2024;3(6):1-11.

3. Wu P, Haththotuwa R, Kwok CS, et al. Preeclampsia and future cardiovascular health: a systematic review and meta-analysis. Clrc Cardiovasc Qual
Outcomes. 2017;10(2). doi:10.1161/CIRCOUTCOMES.116.003497

4. Godhamgaonkar AA, Wadhwani NS, Randhir KN, et al. Erythrocyte fatty acids and desaturase indices in early pregnancy are associated with risk of
preeclampsia. Prostaglandins Leukotrienes Essent Fatty Acids. 2023;196:102583. doi:10.1016/j.plefa.2023.102583

5.Ren Z, Gao Y, Gao Y, et al. Distinct placental molecular processes associated with early-onset and late-onset preeclampsia. Theranostics. 2021;11
(10):5028-5044. doi:10.7150/thno.56141

6. Mifsud W, Sebire NJ. Placental pathology in early-onset and late-onset fetal growth restriction. Fetal Diagn Ther. 2014;36(2):117-128. doi:10.1159/
000359969

7. Erez O, Romero R, Maymon E, et al. The prediction of late-onset preeclampsia: results from a longitudinal proteomics study. PLoS One. 2017;12(7):
e0181468. doi:10.1371/journal.pone.0181468

4820 https: International Journal of Women’s Health 2025:17


https://doi.org/10.1001/jamanetworkopen.2021.39564
https://doi.org/10.1161/CIRCOUTCOMES.116.003497
https://doi.org/10.1016/j.plefa.2023.102583
https://doi.org/10.7150/thno.56141
https://doi.org/10.1159/000359969
https://doi.org/10.1159/000359969
https://doi.org/10.1371/journal.pone.0181468

Pangesti et al

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Para R, Romero R, Gomez-Lopez N, et al. Maternal circulating concentrations of soluble Fas and Elabela in early- and late-onset preeclampsia.
J Matern Fetal Neonatal Med. 2022;35(2):316-329. doi:10.1080/14767058.2020.1716720

Hauge MG, Linde JJ, Kofoed KF, et al. Early-onset vs late-onset preeclampsia and risk of coronary atherosclerosis later in life: a clinical follow-up
study. Am J Obstet Gynecol MFM. 2024;6:101371.

Bernardes TP, Mol BW, Ravelli ACJ, van den Berg P, Boezen HM, Groen H. Early and late onset pre-eclampsia and small for gestational age risk
in subsequent pregnancies. PLoS One. 2020;15(3):1-13. doi:10.1371/journal.pone.0230483

Lourengo I, Gomes H, Ribeiro J, Caeiro F, Rocha P, Francisco C. Screening for preeclampsia in the first trimester and aspirin prophylaxis: our first
year. Revista Brasileira de Ginecologia e Obstetricia. 2020;42(7):390-396. doi:10.1055/s-0040-1712124

Shen M, Smith GN, Rodger M, White RR, Walker MC, Wen SW. Comparison of risk factors and outcomes of gestational hypertension and
pre-eclampsia. PLoS One. 2017;12(4):1-13.

Ndwiga C, Odwe G, Pooja S, Ogutu O, Osoti A, Warren CE. Clinical presentation and outcomes of preeclampsia and eclampsia at a national
hospital, Kenya: a retrospective cohort study. PLoS One. 2020;15(6 June):1-15. doi:10.1371/journal.pone.0233323

Thangaratinam S, Allotey J, Marlin N, et al. Prediction of complications in early-onset pre-eclampsia (PREP): development and external
multinational validation of prognostic models. BMC Med. 2017;15(1):68. doi:10.1186/s12916-017-0827-3

Weitzner O, Yagur Y, Weissbach T, Man El G, Biron-Shental T. Preeclampsia: risk factors and neonatal outcomes associated with early- versus
late-onset diseases. J Maternal-Fetal Neonatal Med. 2020;33(5):780-784. doi:10.1080/14767058.2018.1500551

Dall’asta A, D’antonio F, Saccone G, et al. Cardiovascular events following pregnancy complicated by pre-eclampsia. Ultrasound Obstet Gynecol.
2021;57:689-709.

Poon LC, Kametas NA, Chelemn T, Leal A, Nicolaides KH. Maternal risk factors for hypertensive disorders in pregnancy: a multivariate approach.
J Hum Hypertens. 2010;24(2):104-110. doi:10.1038/jhh.2009.45

Brownfoot F, Rolnik DL. Prevention of preeclampsia. Best Pract & Res Clin Obstet Gynecol. 2024;93:102481. doi:10.1016/j.bpobgyn.2024.102481
Sande AK, Torkildsen EA, Sande RK, Morken NH. Maternal allergy as an isolated risk factor for early-onset preeclampsia: an epidemiological
study. J Reprod Immunol. 2018;127:43—47. doi:10.1016/.jri.2018.04.004

Wardhana MP, Dachlan EG, Dekker G. Pulmonary edema in preeclampsia: an Indonesian case—control study. J Matern Fetal Neonatal Med.
2018;31(6):689-695. doi:10.1080/14767058.2017.1295442

Baharuddin M, Amelia D, Suhowatsky S, Kusuma A, Suhargono MH, Eng B. Maternal death reviews: a retrospective case series of 90
hospital-based maternal deaths in 11 hospitals in Indonesia. Int J Gynaecol Obstet. 2019;144(S1):59—-64. doi:10.1002/ijgo.12736

Pedrana A, Nurul S, Maya Q, et al. Assessing the effect of the expanding maternal and neonatal survival program on improving stabilization and
referral for maternal and newborn complications in Indonesia. /nt J Gynaecol Obstet. 2019;144(Suppl 1):30—41. doi:10.1002/ijgo.12733

. Martadiansyah A, Qalbi A, Santoso B. Prevalensi kejadian preeklampsia dengan komplikasi dan faktor risiko yang mempengaruhinya di RSUP

Dr. Mohammad Hoesin Palembang (Studi Prevalensi Tahun 2015, 2016, 2017). Sriwijaya J Med. 2019;2(1):14-25. doi:10.32539/sjm.v2i1.30
Kemenkes RI, Kemenkes RI. MCH maternal and child health books. Katalog Dalam Terbitan. Kementerian Kesehatan RI. 2021. Available from:
https://kesga.kemkes.go.id/assets/file/pedoman/BUKUKIAREVISI2020LENGKAP.pdf%0A. Accessed November 17, 2025.

Murriya F, Emilia O, Brennecke S, Gunn J, Licqurish S, Lau P. Opportunities for improving hypertensive disorders of pregnancy (HDP)
management in primary care settings: a review of international published guidelines in the context of pregnancy care in Indonesia. Pregnancy
Hypertens. 2020;19:195-204. doi:10.1016/j.preghy.2020.01.012

Wati EK, Sistiarani C, Rahardjo S. Diet behavior and consumption of iron inhibitors: incidence anemia in adolescent girls. J Public Health Afr.
2023;14(11):2593. doi:10.4081/jphia.2023.2593

Wati EK, Murwani R, Kartasurya MI, Sulistiyani S. Determinants of chronic energy deficiency (CED) incidence in pregnant women: a
cross-sectional study in Banyumas, Indonesia. Narra J. 2024;4(1):¢742. doi:10.52225/narra.v4i1.742

Sari Y, Yusuf S, Kusumawardani LH, et al. The cultural beliefs and practices of diabetes self-management in Javanese diabetic patients: an
ethnographic study. Heliyon. 2022;8(2):e08873. doi:10.1016/j.heliyon.2022.e08873

Simanjuntak MK, Idris I, Sunarno 1, Arifuddin S, Sinrang AW. Mean arterial pressure and the endothelin-1 levels in preeclampsia. Gac Sanit.
2021;35(S2):5242-S244. doi:10.1016/j.gaceta.2021.07.016

Miller RS, Rudra CB, Williams MA. First-trimester mean arterial pressure and risk of preeclampsia. Am J Hypertens. 2007;20(5):573-578.
doi:10.1016/j.amjhyper.2006.12.012

Poon LC, Kametas NA, Valencia C, Chelemen T, Nicolaides KH. Hypertensive disorders in pregnancy: screening by systolic diastolic and mean
arterial pressure at 11-13 weeks. Hypertens Pregnancy. 2011;30(1):93-107. doi:10.3109/10641955.2010.484086

Cnossen JS, Vollebregt KC, de Vrieze N, et al. Accuracy of mean arterial pressure and blood pressure measurements in predicting pre-eclampsia:
systematic review and meta-analysis. BMJ. 2008;336(7653):1117-1120. doi:10.1136/bm;j.39540.522049.BE

Gasse C, Coté M, Chaillet N, et al. First trimester mean arterial blood pressure to predict the risk of preeclampsia. Am J Obstet Gynecol. 2017;216
(1):S544-S545. doi:10.1016/j.aj0g.2016.11.873

Coté M, Boutin A, Gasse C, Demers S, Bujol E. First Trimester mean arterial pressure measured manually versus using an automated device and
the prediction of preeclampsia: a case-cohort study. J Obstet Gynecol Can. 2020;42(3):277-283. doi:10.1016/j.jogc.2019.06.017

Miller EC, Wilczek A, Bello NA, Tom S, Wapner R, Suh Y. Pregnancy, preeclampsia and maternal aging: from epidemiology to functional
genomics. Ageing Res Rev. 2022;73:101535. doi:10.1016/j.arr.2021.101535

Gaillard R, Bakker R, Steegers EA, Hofman A, Jaddoe VW. Maternal age during pregnancy is associated with third trimester blood pressure level:
the generation R study. Am J Hypertens. 2011;24(9):1046-1053. doi:10.1038/ajh.2011.95

Plant M, Armstrong C, Ruggiero A, et al. Advanced maternal age impacts physiologic adaptations to pregnancy in vervet monkeys. Geroscience.
2020;42(6):1649-1661. doi:10.1007/s11357-020-00219-8

Sheen JJ, Wright JD, Goffman D, et al. Maternal age and risk for adverse outcomes. Am J Obstet Gynecol. 2018;219(4):390e391-390e31.
doi:10.1016/j.2j0g.2018.08.034

Tacobelli S, Bonsantea F, Robillard PY. Comparison of risk factors and perinatal outcomes in early onset and late onset preeclampsia: a cohort based
study in Reunion Island. J Reprod Immunol. 2017;123:12—16. doi:10.1016/j.jri.2017.08.005

Hou Y, Yun L, Zhang L, Lin J, Xu R. A risk factor-based predictive model for new-onset hypertension during pregnancy in Chinese Han women.
BMC Cardiovasc Dis. 2020;20(1):155. doi:10.1186/s12872-020-01428-x

International Journal of Women’s Health 2025:17 https: 4821


https://doi.org/10.1080/14767058.2020.1716720
https://doi.org/10.1371/journal.pone.0230483
https://doi.org/10.1055/s-0040-1712124
https://doi.org/10.1371/journal.pone.0233323
https://doi.org/10.1186/s12916-017-0827-3
https://doi.org/10.1080/14767058.2018.1500551
https://doi.org/10.1038/jhh.2009.45
https://doi.org/10.1016/j.bpobgyn.2024.102481
https://doi.org/10.1016/j.jri.2018.04.004
https://doi.org/10.1080/14767058.2017.1295442
https://doi.org/10.1002/ijgo.12736
https://doi.org/10.1002/ijgo.12733
https://doi.org/10.32539/sjm.v2i1.30
https://kesga.kemkes.go.id/assets/file/pedoman/BUKUKIAREVISI2020LENGKAP.pdf%0A
https://doi.org/10.1016/j.preghy.2020.01.012
https://doi.org/10.4081/jphia.2023.2593
https://doi.org/10.52225/narra.v4i1.742
https://doi.org/10.1016/j.heliyon.2022.e08873
https://doi.org/10.1016/j.gaceta.2021.07.016
https://doi.org/10.1016/j.amjhyper.2006.12.012
https://doi.org/10.3109/10641955.2010.484086
https://doi.org/10.1136/bmj.39540.522049.BE
https://doi.org/10.1016/j.ajog.2016.11.873
https://doi.org/10.1016/j.jogc.2019.06.017
https://doi.org/10.1016/j.arr.2021.101535
https://doi.org/10.1038/ajh.2011.95
https://doi.org/10.1007/s11357-020-00219-8
https://doi.org/10.1016/j.ajog.2018.08.034
https://doi.org/10.1016/j.jri.2017.08.005
https://doi.org/10.1186/s12872-020-01428-x

Pangesti et al

41. Zhang Y, Ding W, Dai X, et al. Burden of multiple high-risk factors in pregnancy before and after the universal two-child policy in Chinese women:
an observational study. J Glob Health. 2024;14:04134. doi:10.7189/jogh.14.04134

42. Kuppusamy P, Prusty RK, Kale DP. High-risk pregnancy in India: prevalence and contributing risk factors — a national survey-based analysis.
J Glob Health. 2023;13:04116. doi:10.7189/jogh.13.04116

43. Al-Rubaie ZTA, Hudson HM, Jenkins G, et al. Prediction of pre-eclampsia in nulliparous women using routinely collected maternal characteristics:
a model development and validation study. BMC Pregnancy Childbirth. 2020;20(1):23. doi:10.1186/s12884-019-2712-x

44. Sovio U, Smith GCS. Evaluation of a simple risk score to predict preterm pre-eclampsia using maternal characteristics: a prospective cohort study.
BJOG. 2019;126(8):963-970. doi:10.1111/1471-0528.15664

45. Serra B, Mendoza M, Scazzocchio E, et al. A new model for screening for early-onset preeclampsia. Am J Obstet Gynecol. 2022;222(6):p608.
e1-608.¢18. doi:10.1016/j.aj0g.2020.01.020

46. Malone SL, Yahya RH, Kane SC. Reviewing accuracy of first trimester screening for preeclampsia using maternal factors and biomarker.
Int J Women's Health. 2022;14:1371-1384. doi:10.2147/1JWH.S283239

International Journal of Women’s Health Dovepress
Taylor & Francis Group
Publish your work in this journal

The International Journal of Women’s Health is an international, peer-reviewed open-access journal publishing original research, reports,
editorials, reviews and commentaries on all aspects of women’s healthcare including gynecology, obstetrics, and breast cancer. The manuscript
management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.
dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/international-journal-of-womens-health-journal

. International Journal of Women’s Health 2025:17
4822 X in O J


https://doi.org/10.7189/jogh.14.04134
https://doi.org/10.7189/jogh.13.04116
https://doi.org/10.1186/s12884-019-2712-x
https://doi.org/10.1111/1471-0528.15664
https://doi.org/10.1016/j.ajog.2020.01.020
https://doi.org/10.2147/IJWH.S283239
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Materials and Methods
	Study Setting, Design and Period
	Population of the Study, Sample and Inclusion Criteria
	Data Collection Instrument and Techniques
	Data Processing and Analysis
	Ethical Considerations

	Results
	Discussion
	Conclusion
	Acknowledgments
	Disclosure

