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ABSTRACT

Background: Preeclampsia is one of the leading causes of maternal
mortality and occurs frequently in Indonesia. The high maternal
mortality rate (MMR) reflects the low quality of health services during
pregnancy, childbirth, and the postpartum period. This study aimed to
analyze the risk factors associated with the incidence of preeclampsia
among pregnant women at the Public Health Center in Sukosewu,
Bojonegoro, Indonesia. Methods: This study used a cross-sectional
design. The samples consisted of 120 pregnant women at the Public
Health Center in Sukosewu, Bojonegoro District, Indonesia. Odds ratio
and logistic regression tests were applied in this study. Results: Gravida
(p = 0.046) and a history of chronic hypertension (p = 0.015) had a
significant positive effect (p < 0.05) on the incidence of preeclampsia.
Meanwhile, family history (p = 0.079), twin pregnancy (p = 0.999),
gestational interval (p = 0.261), age (p = 0.132), BMI (p = 0.336), MAP (p =
0.997), history of hypertension during pregnancy (p = 0.260), and history
of DM (p = 1.000) showed no significant effect on the incidence of
preeclampsia. Conclusion: The incidence of preeclampsia among
pregnant women at the Public Health Center in Sukosewu, Bojonegoro,
Indonesia, was associated with the risk factors of previous preeclampsia
and a history of chronic hypertension during pregnancy.
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1. INTRODUCTION

Preeclampsia is one of the leading causes of maternal mortality and occurs frequently in Indonesia. The high
maternal mortality rate (MMR) reflects the low quality of health services during pregnancy, childbirth, and the
postpartum period.® Preeclampsia is a serious health problem because of its high level of complexity.® The
management of preeclampsia in Indonesia still varies among health workers, practitioners, and hospitals.® The World
Health Organization (WHO) estimates that cases of preeclampsia are seven times higher in developing countries than
in developed countries.® The incidence of preeclampsia in Indonesia is 128,273 cases per year, or approximately 5.3%.M
In 2023, the maternal mortality rate in Indonesia due to hypertension during pregnancy, including preeclampsia, was
10.31%.0 In East Java, the rate was 24.52%, while in Bojonegoro Regency it was 18.19%. The early course of preeclampsia
often does not show clear signs and symptoms; however, at some point, the condition may worsen rapidly.® Disorders
may occur in the vascular system, kidneys, liver, and hematological system, resulting in hemolysis and decreased
platelet levels. Severe hemolysis accompanied by thrombocytopenia may lead to HELLP syndrome (Hemolysis,
Elevated Liver Enzymes, and Low Platelets). In addition, the placenta becomes more susceptible to placental
abruption.8)
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The heart may also experience left ventricular
diastolic dysfunction and failure. This disorder can also
cause severe headaches, intracranial edema, and even
bleeding that may result in endothelial damage.® The
diagnosis of preeclampsia is based on the presence of
pregnancy-induced hypertension accompanied by
disorders in other organ systems after 20 weeks of
gestation and the presence of proteinuria.(9

Prevention of preeclampsia is considered the best
course of action; however, it can only be effectively
achieved if the exact causes are clearly identified so that
these
Nevertheless, the exact cause of preeclampsia remains

factors can be avoided or controlled.(D
unknown. Identified risk factors can assist in pregnancy
risk assessment during the initial antenatal visit. The risk
factors most commonly associated with preeclampsia and
eclampsia include maternal age, primigravida status,
history of chronic hypertension, history of preeclampsia
in previous pregnancies, obesity, diabetes mellitus or
gestational  diabetes, and short interpregnancy
intervals.(12)

The objective of this study was to analyze the risk
factors associated with the incidence of preeclampsia
among pregnant women at the Public Health Center in
Sukosewu, Bojonegoro District, Indonesia. This research
is important for the early detection of preeclampsia and
may serve as a basis for clinical decision-making to help

reduce maternal mortality.

2. METHODS

This study used a cross-sectional design,
emphasizing the measurement or observation of the
independent and dependent variables at a single point in
time. The dependent variable in this study was the
incidence of preeclampsia, while the independent
variables included family history of preeclampsia,
gravida, twin pregnancy, pregnancy interval, maternal
age > 35 years, Body Mass Index (BMI), Mean Arterial
(MAP),

pregnancy, history of chronic hypertension, and history

Pressure history of hypertension during
of diabetes mellitus.

The population in this study consisted of all
pregnant women at the Public Health Center in
Sukosewu, Bojonegoro District, Indonesia, totaling 588
individuals. The samples consisted of 120 pregnant
women at the Sukosewu Public Health Center,
Bojonegoro District, Indonesia. The inclusion criteria for
this study were pregnant women who resided within the
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working area of the Sukosewu Community Health Center
(Puskesmas) in Bojonegoro Regency at the time of the
study. The exclusion criteria were pregnant women who
lived within the Sukosewu Community Health Center
area but changed their address during the study period.

The tests employed in this study were the Odds
Ratio test, used to measure the likelihood of risk factors
contributing to the incidence of preeclampsia, and logistic
regression analysis, used to analyze the relationship
between several risk factors and the incidence of
preeclampsia. Ethical principles applied in this research
included  informed beneficence,

consent, non-

maleficence, confidentiality, and privacy.

3. RESULTS

It was found that the number of preeclampsia cases
at the Sukosewu Public Health Center was 48 (40%) (Table
1). The results of this study revealed that 106 (88%)
pregnant women had no family history of preeclampsia,
93 (77.5%) were multigravida, 118 (98%) did not have
twin pregnancies, 91 (76%) had pregnancy intervals of
less than 10 years, 93 (77.5%) were aged 20-35 years, 100
(83%) had a BMI of less than 30, 81 (67.5%) had a Mean
Arterial Pressure (MAP) of more than 90 mmHg, 94 (78%)
had no history of hypertension during pregnancy, 93
(77.5%) had no history of chronic hypertension, and 119
(99%) had no history of diabetes mellitus (Table 2).

Table 1. Distribution of preeclampsia frequency

Preeclampsia Frequency Percentage
Yes 48 40%

No 72 60%

Total 120 100%

The results of the multiple logistic regression
analysis showed that gravida had a p-value of 0.046, while
a history of chronic hypertension had a p-value of 0.015,
indicating a significant positive effect (p < 0.05) on the
incidence of preeclampsia (Table 3). This means that
respondents who were primigravida and had a history of
chronic hypertension tended to experience preeclampsia.

Meanwhile, the variables of family history of
preeclampsia (p = 0.079), multiple pregnancy (p = 0.999),
gestational interval (p = 0.261), age (p = 0.132), BMI (p =
0.336), MAP (p = 0.997), history of hypertension during
pregnancy (p = 0.260), and history of diabetes mellitus (p
=1.000) showed no significant effect on the incidence of
preeclampsia.
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Table 2. Frequency distribution of preeclampsia risk factors among pregnant women at the Sukosewu Community Health Center
Preeclampsia risk factor Category Frequency Percentage
Family history of Yes 14 12%
preeclampsia No 106 88%
Total 120 100 %
Gravida Primigravida 27 22.5%
Multigravida 93 77.5%
Total 120 100 %
Twin pregnancy Yes 2 2%
No 118 98 %
Total 120 100 %
Pregnancy interval >10 years 29 24%
<10 years 91 76%
Total 120 100%
Body mass index (BMI) >30 20 17%
<30 100 83%
Total 120 100%
Mean arterial pressure >90 81 67.5%
(MAP) <90 39 32.5%
Total 120 100%
History of hypertensionin  Yes 26 22%
pregnancy No 94 78%
Total 120 100%
History of chronic Yes 27 22.5%
hypertension No 93 77.5%
Total 120 100%
History of diabetes Yes 1 1%
mellitus No 119 99%
Total 120 100%

4. DISCUSSION

The results of the logistic regression analysis
showed that a family history of preeclampsia had no
significant effect (p = 0.093) on the incidence of
preeclampsia at the Sukosewu Public Health Center,
Bojonegoro. The Odds Ratio (OR) value was 0.121,
indicating that mothers with a family history of
preeclampsia had 0.121 times the odds of experiencing
preeclampsia compared to mothers without a family
history of preeclampsia.

Preeclampsia is considered an inherited disease
and is commonly found in women whose mothers had
preeclampsia or who had a family history of
preeclampsia.(? In this study, 14 respondents (12%) had
a family history of preeclampsia, and no significant effect
on the incidence of preeclampsia was observed. Genetic
factors affecting endothelial function or angiogenesis
may contribute to the development of preeclampsia.(?

Primigravida mothers are considered a high-risk
group because they are experiencing pregnancy for the
first time and have no previous pregnancy experience.(¥
Primigravida mothers need counseling regarding
maternal needs

pregnancy, during  pregnancy,

discomforts, and emergency conditions during
pregnancy. By understanding these conditions, mothers
can make prompt decisions to seek medical help during
emergencies.(% Gravida (primigravida) had a significant
effect (p = 0.046) on the incidence of preeclampsia among
pregnant women at the Sukosewu Public Health Center.
The Odds Ratio (OR) value of 0.198 indicated that
primigravida mothers had 0.2 times the odds of
experiencing preeclampsia compared to multigravida
mothers.

The incidence of preeclampsia is generally higher
in primigravida women than in multigravida women
because, during the first pregnancy, the formation of
blocking antibodies against antigens is not yet optimal. In

the first pregnancy, Human Leukocyte Antigen-G (HLA-
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Table 3. Results of the risk factor variable tests for preeclampsia among pregnant women at the Sukosewu Health Center, Bojonegoro,
Indonesia
Variables Regression Notes
Regression S.E Wald  dF Sig Exp (B)
coefficient (B)
Family history with PE -2.116 1.204 3.089 1 0.079 0.121 Non-significant
Gravida -1.617 0.809 3.996 1 0.046  0.198 Significant
Twin pregnancy -20.517 26956.434  0.000 1 0.999 0.000 Non-significant
Pregnancy distance -0.834 0.742 1.265 1 0.261 0.434 Non-significant
Age -1.026 0.682 2.264 1 0.132 0.358 Non-significant
Body Mass Index (BMI) -0.667 0.693 0.927 1 0.336 0.513 Non-significant
MAP -21.028 5965.349  0.000 1 0.997 0.000 Non-significant
History of hypertensionin  -0.840 0.746 1.268 1 0.260 0.432 Non-significant
pregnancy
History of chronic -1.961 0.804 5.945 1 0.015 0.141 Significant
hypertension
History of diabetes mellitus  -20.035 40193.001  0.000 1 1.000  0.000 Non-significant

G) proteins are formed and play an important role in
modulating the immune response. As a result, maternal
intolerance to placental tissue may occur, leading to
preeclampsia. The results of this study supported
Angsar’s findings that primigravida women had a greater
risk of developing hypertension during pregnancy
(preeclampsia) compared to multigravida women.(6)

Some normal maternal physiological responses to
pregnancy are exacerbated by the presence of multiple
fetuses. The increased uterine weight may cause
compression of the major blood vessels, resulting in
reduced uterine blood flow due to aortic compression,
supine hypotension, or both. Under these circumstances,
edema and proteinuria are commonly observed.(” Twin
pregnancy had no significant effect (p = 0.999) on the
incidence of preeclampsia among pregnant women at the
Sukosewu Public Health Center, Bojonegoro. Clinical
studies have shown that the incidence of preeclampsia is
two to three times higher in twin pregnancies than in
singleton pregnancies. However, recent studies on
preeclampsia risk prediction have mostly been limited to
singleton pregnancies.

The risk of preeclampsia increases when the
interval between the current and previous deliveries
reaches 10 years.(" The risk of preeclampsia during the
second pregnancy has been found to increase
progressively with longer intervals since the first
pregnancy. Ten years after the first pregnancy, the risk of
than threefold,
approaching the level observed in nulliparous women.®)

preeclampsia may increase more

An increased interval between the second and third

deliveries is also associated with an increased risk of
preeclampsia.

The results of this study showed that a gestational
interval of >10 years had no significant effect (p = 0.261)
on the incidence of preeclampsia among pregnant
women at the Sukosewu Public Health Center,
Bojonegoro. The Odds Ratio (OR) value was 0.434,
indicating that pregnant women with gestational
intervals of >10 years had 0.4 times the odds of
experiencing preeclampsia compared to pregnant
women with gestational intervals of <10 years.

Women older than 35 years have a higher
incidence of chronic hypertension and are at greater risk
of developing superimposed preeclampsia during
pregnancy. Age is an important component of
reproductive status because it is associated with changes
in body functions that may affect health status. According
to existing theories, preeclampsia is more commonly
found during early and late reproductive ages,
particularly in adolescents and women older than 35
years.?) Pregnant women younger than 20 years are more
susceptible to increased blood pressure and seizures,
while women older than 35 years are more prone to
hypertension due to age-related physiological changes.®

The results of the logistic regression analysis
showed that maternal age <20 years and >35 years had no
0.132) on the incidence of
preeclampsia among pregnant women at the Sukosewu
Public Health Center. The Odds Ratio (OR) value of 0.358
indicated that pregnant women aged <20 years and >35

had 04 the odds

significant effect (p =

years times of experiencing
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preeclampsia. On the other hand, women older than 45
years are more likely to experience acute heart failure and
acute kidney injury. These findings suggest that both
extremely young and older mothers are exposed to
greater risks during pregnancy, although through
different mechanisms.®)

The World Health Organization (WHO) defines
obesity as excessive fat accumulation that may impair
health and contribute to various diseases such as diabetes
mellitus, hypertension, and cardiovascular disease.?¥
Hypertriglyceridemia is associated with the pathogenesis
of hypertension during pregnancy. Excessive fat
accumulation also contributes to endothelial dysfunction
in preeclampsia. Elevated triglyceride levels increase the
risk of placental vascular abnormalities, which may
stimulate endothelial dysfunction, atherosclerosis, and
thrombosis.®» In preeclamptic women, atherosclerosis
commonly occurs in the spiral arteries of the placenta.
Obesity is also associated with insulin resistance. Obesity
increases the risk of preeclampsia by 2.47 times, while
women with a pre-pregnancy BMI >35 have a fourfold
increased risk of developing preeclampsia. (6

The results of this study showed that a Body Mass
Index (BMI) >30 had no significant effect (p = 0.336) on the
incidence of preeclampsia among pregnant women at the
Sukosewu Public Health Center. The Odds Ratio (OR)
value of 0.513 indicated that pregnant women with a BMI
>30 had 0.5 times the odds of experiencing preeclampsia
compared to mothers with a BMI <30.

The most predictive period for measuring Mean
Arterial Pressure (MAP) is during the second trimester of
pregnancy. This is because systolic and diastolic blood
pressure levels increase during the first trimester,
reducing their predictive accuracy for preeclampsia.®”
The results of the logistic regression analysis in this study
showed that MAP >90 mmHg had no significant effect (p
=0.997) on the incidence of preeclampsia among pregnant
women at the Sukosewu Public Health Center,
Bojonegoro District. MAP-2 is considered a simple
method for identifying pregnant women who should
undergo further predictive testing. Alternatively, weekly
blood pressure monitoring is recommended for the early
detection of hypertensive disorders in late pregnancy
among women with MAP-2 values 290 mmHg.®8)

Pregnant women with a history of preeclampsia
are at risk of developing preeclampsia again in
subsequent pregnancies. Among multigravida women,
approximately 20% had experienced preeclampsia in a
previous pregnancy.® The results of the logistic

regression analysis showed that a history of hypertension
during pregnancy had no significant effect (p = 0.260) on
the incidence of preeclampsia among pregnant women at
the Sukosewu Public Health Center, Bojonegoro. The
Odds Ratio (OR) value of 0.432 indicated that pregnant
women with a history of hypertension during pregnancy
had 0.4 times the odds of experiencing preeclampsia
compared to women without such a history.

Approximately 20% of mothers with chronic
hypertension experience an increased risk accompanied
by symptoms of preeclampsia.®) The prevalence of
chronic hypertension is higher among women with
preeclampsia than among those without preeclampsia.®?)
The results of this study were consistent with Saraswati’s
study, which demonstrated a significant relationship
between a history of hypertension and the incidence of
preeclampsia (p = 0.001), with an Odds Ratio (OR) value
of 6.026. Normally, during pregnancy, the spiral arteries
in the uterus dilate from thick-walled muscular vessels
into thin-walled vessels with much larger diameters. This
physiological change increases vascular capacity to
accommodate the increased blood volume during
pregnancy.G)

In this study, the logistic regression analysis
showed that a history of chronic hypertension had a
significant effect (p = 0.014) on the incidence of
preeclampsia among pregnant women at the Sukosewu
Public Health Center. The Odds Ratio (OR) value was
0.141, indicating that pregnant women with a history of
chronic hypertension had 0.1 times the odds of
experiencing preeclampsia compared to pregnant
women without a history of chronic hypertension.

Women with insulin-dependent diabetes mellitus
are four times more likely to develop preeclampsia if
diabetes existed before pregnancy.®? In this study, a
history of diabetes mellitus had no significant effect (p =
1.000) on the incidence of preeclampsia among pregnant
women. These findings were supported by Saraswati’s
study, which also found no significant relationship
between a history of diabetes mellitus and the incidence
of preeclampsia among pregnant women.(3

5. CONCLUSION

The incidence of preeclampsia among pregnant
women at the Sukosewu Public Health Center,
Bojonegoro, Indonesia, was associated with the risk
factors of gravida status and a history of chronic
hypertension. This study had a limited sample size;
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therefore, future research is recommended to include a
larger sample size, use a longitudinal design, and utilize
technology-based screening methods for preeclampsia.
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