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Preeclampsia is one of the leading causes of maternal morbidity and
mortality in Indomesia, characterized by increased blood pressure and
proteinuria after 20 weeks of gestation. Risk factors that frequently contribute
to the development of preeclampsia include pre-pregnancy weight (obesity), a
family history of hypertension, and twin pregnancy. This study aims to identify
the relationship between pre-pregnancy weight, family history of hypertension,
and twin pregnancy with the incidence of preeclampsia at RSI Sunan Kudus
(Sunan Kudus Islamic Hospital). This study employed a quantitative design
with a retrospective cross-sectional case-control approach. The independent
variables were pre-pregnancy weight, family history of hypertension, and twin
pregnancy, while the dependent variable was the incidence of preeclampsia.
This study was conducted at RSI Sunan Kudus in August 2025. A sample of
252 pregnant women in 2024 was selected through total sampling, consisting
of 63 mothers with preeclampsia (cases) and 189 mothers without
preeclampsia (controls). Data were obtained from medical records and
analyzed using the Chi-Square test. This study demonstrated a significant
relationship between pre-pregnancy weight and the incidence of preeclampsia
(p = <0.001; OR = 49.6; 95% CI: 14.29-172.12) and a significant
relationship between family history of hypertension and the incidence of
preeclampsia (p = <0.001; OR = 16.75; 95% CI: 9.67-28.99). However, there
was no significant relationship between twin pregnancies and preeclampsia (p
=0.718; OR = 0.58; 95% CI: 0.16-2.07). There is a significant relationship
between pre-pregnancy weight and a family history of hypertension with the
incidence of preeclampsia, but twin pregnancy is not significantly associated.
Health workers should strengthen early detection and education for pregnant
women with high-risk factors to reduce the incidence of preeclampsia.

This is an open access article under the CC BY-SA license.

I. INTRODUCTION

Kesehatan Republik Indonesia, 2024). The
Maternal Mortality Rate in Kudus Regency

1 It\)/lellterﬁall ;nortﬁlil? remaillsh a hseveﬁe during the 2019 to 2023 period was recorded
global  health — challenge. ~ Although the .. 100 000 live births (DKK KUDUS,
maternal mortality ratio decreased by

approximately 40% between 2000 and 2023
to 197 per 100,000 live births, this figure is
still far above the 2030 SDG target (<70),
and more than 700 women die every day due
to pregnancy or childbirth complications
(UNICEF & MMEIG, 2025). In Indonesia,
according to data from the Maternal Perinatal
Death Notification (MPDN), the Maternal
Mortality Rate (MMR) reached 4,129. In
2023, there was an increase in the MMR
compared to 2022, which recorded 4,005
cases, the second highest among Southeast
Asian countries. In Central Java, the MMR
was reported at 183 cases (Kementerian
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2023), ranking 7" in Central Java (Arini,
2021). The incidence rate of preeclampsia is
considerably high, namely 350 cases (DKK
Kudus, 2023). Preeclampsia cases at RSI
Sunan Kudus are classified as relatively high.
Over the past three years, a total of 277
mothers experienced preeclampsia.

One of the identified causes of maternal
mortality is preeclampsia, which is estimated
to account for 15-20% of all maternal deaths
worldwide  (Parantika et al, 2021).
Preeclampsia is a pregnancy complication
characterized by hypertension after 20 weeks
of gestation and is usually accompanied by
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proteinuria. However, this condition is a
systemic disorder that can affect various
maternal organs, where diagnosis depends
not only on proteinuria but also on the
presence of other organ dysfunction (Khan &
al., 2022).

Undetected or untreated preeclampsia can
develop into a serious condition at any
moment during pregnancy, leading to severe
complications such as eclampsia, placental
abruption, postpartum haemorrhage, and
even maternal and fetal death. It emphasizes
the importance of early detection, close
monitoring, and immediate intervention to
minimize the risk of maternal and perinatal
morbidity and mortality (Zheng et al., 2024).

Fetal growth restriction, amniotic fluid
deficiency (oligohydramnios), preterm birth,
low birth weight, and placental abruption, all
of which can lead to fetal mortality
(Hutahaean et al., 2024).

Risk factors associated with preeclampsia
include at-risk maternal age, nulliparity,
primigravida, economic factors, a previous
history of preeclampsia, parity, education
level, utilization of antenatal care (ANC),
gestational age, pre-pregnancy BMI, history
of  abortion, history of  hormonal
contraceptive  use, hereditary  factors,
multiple pregnancy, and a medical history of
chronic diseases (chronic hypertension,
diabetes, kidney disease, and obesity), as
well as existing hypertension, diabetes, and
obesity (Fatimah et al., 2021. According to
(Tendean & Wagey, 2021), factors that
influence preeclampsia include age, parity,
pre-pregnancy weight (obesity), diabetes,
chronic hypertension, history of kidney
disease, preeclampsia, multiple pregnancies,
family history of preeclampsia,
interpregnancy  interval,  socioeconomic
status, and autoimmune diseases. According
to (Agustin & al., 2024) Preeclampsia is
influenced by maternal age (<20 or >35
years), parity (primigravida or extreme
parity), and a history of hypertension, all of
which increase the risk of developing this
condition.

Excess body weight (obesity) is one of the
risk factors for preeclampsia. In general,
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placental development can be compromised
in pregnancies affected by preeclampsia,
leading to cellular, molecular, immunological,
and vascular changes. The role of suboptimal
decidualization has also received attention.
Early preeclampsia is frequently caused by

abnormal  placentation and  shallow
trophoblast invasion, which leads to
incomplete  spiral artery = remodeling.
Impaired spiral artery remodeling in

preeclampsia results in inadequate placental
perfusion and hypoxia, resulting in the
placenta releasing anti-angiogenic factors
such as sFIt-1. This angiogenic imbalance
disrupts maternal endothelial function and
exacerbates trophoblast stress, directly
contributing to the pathogenesis and clinical
manifestations of preeclampsia (Li et al.,
2022). This condition can trigger various
adverse health outcomes, including cesarean
delivery, postpartum hemorrhage, and even
stillbirth (Nopala & Rachmiyani, 2023; Sekar
Wangi et al., 2023).

Another factor, a family history of
hypertension, can contribute to preeclampsia
(Kassa et al., 2023a; Dhanalakshmi et al.,
2026). Another factor, a family history of
hypertension, can contribute to preeclampsia.
(Kassa et al., 2023a; Dhanalakshmi et al.,
2026) Genetic factors influence an
individual's risk of hypertension, and
research suggests that they are more prone to
develop hypertension during pregnancy,
which is a major risk factor for preeclampsia
(Lewandowska, 2021; Wu et al., 2021).

The pathophysiology of the association
between  multiple  pregnancies  and
preeclampsia involves complex mechanisms
related to increased hemodynamic load and
physiological changes during pregnancy.
Twin pregnancies increase blood volume and
oxygen demand, leading to additional strain
on the mother's cardiovascular system
(Parantika et al., 2021c). This preliminary
study is based on medical records from
Sunan Kudus Islamic Hospital (RSI Sunan
Kudus), which show 63 cases of
preeclampsia in 2024. This figure is
considerably high. Therefore, the researchers
are interested in examining the topic entitled
"The Relationship between Pre-Pregnancy
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Weight, Family History of Hypertension, and
Twin Pregnancies and the Incidence of
Preeclampsia."

This study aims to identify whether there
is a relationship or correlation between pre-
pregnancy weight, a family history of
hypertension, and twin pregnancies with the
incidence of preeclampsia. By understanding
these risk factors, it is expected that more
effective  preventive measures against
preeclampsia  can  be  implemented.
Furthermore, this study also aims to develop
a more precise screening method to detect
preeclampsia early. This will enable faster
and more appropriate treatment. Thus, better
management strategies can be designed for
pregnant women with high-risk factors for
preeclampsia, as well as providing optimal
care for those who already experience the
condition. Based on the several studies
mentioned previously, the exact factors that
cause  preeclampsia  are  not  yet
comprehended. The studies were conducted
in different locations, conditions, targets, and
sampling techniques. Therefore, this study
aims to identify the relationship between pre-
pregnancy weight, a family history of
hypertension, and multiple pregnancies with
the incidence of preeclampsia in the
population of pregnant women at RSI Sunan
Kudus.

This study has significant benefits for the
development of nursing science and
professional practice. The benefits of this
research include the development of more
targeted education and training programs to
equip nurses in assisting clients with
preeclampsia management.  The role of
nurses as caregivers is to monitor pregnant
women's vital signs, including blood pressure
and weight, to detect early signs of
preeclampsia. Meanwhile, the role of nurses
as educators is to provide education to
pregnant women about the importance of
maintaining ideal body weight before and
during pregnancy, as well as understanding
the risks associated with a family history of
hypertension. This education includes
information on healthy eating patterns,
physical activity, and the importance of
regular antenatal checkups. Furthermore, the
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role of nurses as researchers, namely, nurses
can be involved in research that examines the
relationship between pre-pregnancy weight,
family history of hypertension, and twin
pregnancies with the incidence of
preeclampsia.

This study aims to analyze the relationship
between pre-pregnancy weight, family
history of hypertension, and twin pregnancy
with the incidence of preeclampsia at RSI
Sunan Kudus.

II. RESEARCH METHODS

This study utilized a quantitative approach
with a retrospective cross-sectional case-
control design. This design was selected to
unveil the relationship between certain risk
factors—pre-pregnancy  weight,  family
history of hypertension, and twin
pregnancies—and  the  incidence  of
preeclampsia in pregnant women giving birth
at Sunan Kudus Islamic Hospital. This study
used a quantitative, retrospective, cross-
sectional, case-control design. This design
was chosen to determine the relationship
between certain risk factors—pre-pregnancy
weight, family history of hypertension, and
twin pregnancies—and the incidence of
preeclampsia in pregnant women giving birth
at Sunan Kudus Islamic Hospital. The
independent variables in this study included
pre-pregnancy weight, family history of
hypertension, and twin pregnancies, while
the dependent variable was the incidence of
preeclampsia, characterized by elevated
blood pressure >140/90 mmHg after 20
weeks of gestation and proteinuria based on
laboratory results.

This study was conducted at the Sunan
Kudus Islamic Hospital (RSI), Kudus
Regency, Central Java. Data collection was
completed in August 2025 using secondary
data from the medical records of pregnant
women who gave birth at the hospital from
January to December 2024. The population
in this study was mothers who gave birth at
RSI Sunan Kudus in 2024, which was 1,816
people in total, with 63 cases of preeclampsia
identified. The sampling technique employed
total sampling for the case group (mothers
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with preeclampsia) and simple random
sampling for the control group (mothers
without preeclampsia), resulting in a total of

252  respondents, 63 mothers with
preeclampsia, and 189 mothers without
preeclampsia.

The research instrument employed a
secondary data collection sheet from patient
medical records. The collected data included
patient identity, pre-pregnancy weight,
family history of hypertension, singleton or
multiple pregnancy status, and a diagnosis of
preeclampsia. The criteria for preeclampsia
diagnosis were based on blood pressure and
proteinuria examination results in accordance
with the obstetric service standards at Sunan
Kudus Islamic Hospital (RSI Sunan Kudus).
The research procedure began with obtaining
research permits from the hospital and the
research ethics committee. After obtaining
permits, researchers collected data from the
medical records of patients who met the
inclusion criteria, namely pregnant women
who gave birth at Sunan Kudus Islamic
Hospital in 2024 with complete data on pre-
pregnancy weight, family history of
hypertension, and pregnancy status. The data
were subsequently recorded on a data
collection sheet, grouped into two categories:
the case group (preeclampsia) and the control

Table 1. Distribution of Respondents by Age (n =252)
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group (no preeclampsia), and entered into a
computer for further analysis.

Data were analyzed univariately and
bivariately. Univariate analysis was utilized
to describe the characteristics of respondents
and the frequency distribution of each
variable. Furthermore, bivariate analysis was
conducted using the Chi-Square test to
determine the relationship between pre-
pregnancy weight, family history of
hypertension, and twin pregnancy with the
incidence of preeclampsia. The significance
level was set at o = 0.05 using the SPSS
version 25 program.

IT1. RESULTS AND DISCUSSION

A. Results
1. Maternal Characteristics

This study involved 252 pregnant women
respondents at Sunan Kudus Islamic Hospital
in 2024, divided into two groups: the case
group (pregnant women with preeclampsia)
and the control group (pregnant women
without preeclampsia). The investigated
characteristics included maternal age, pre-
pregnancy weight, family history of
hypertension, and twin pregnancies.

Group Mean + SD Median Minimum Maximum
(year) (year) (year)
Case 31,19+ 5,489 31 23 46
Control 30,26 + 5,633 30 15 45

Table 1 indicates that the mean age of
pregnant women in the case group was 31.19
+ 5.489 years, with a minimum age of 23
years and a maximum of 46 years. The
median age of the pregnant women in the
case group was 31 years. Conversely, the
mean age of pregnant women in the control
group was 30.26 £ 5.633 years, with a
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minimum age of 15 years and a maximum of
45 years. The median age of the pregnant
women in the control group was 30 years.

2. Incidence of Preeclampsia, Pre-
Pregnancy Weight, Family History
of  Hypertension, and Twin
Pregnancy in Pregnant Women
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Table 2. Incidence of Preeclampsia, Pre-Pregnancy Weight, Family History of Hypertension, and Twin Pregnancy

in Pregnant Women (n=252)

Variable Total Population Preeclampsia Without Preeclampsia
(Case) (Control)
f: 255 % f:63 % f:189 %
Preeclampsia
Yes 63 25 - - - -
No 189 75 - - - -
Pre-Pregnancy
Weight
Yes 31 12.3 28 90.3 3 9.7
No 221 87.7 35 15.8 186 84.2
Family History of
Hypertension
Yes 51 20.2 51 81 0 0
No 201 79.8 12 19 189 100
Twin Pregnancy
Yes 17 6.7 3 17.6 14 82.4
No 234 933 60 25.5 175 74.5
Total 252 100

Table 2 indicates that 63 pregnant women
(25%) experienced preeclampsia, while 189
pregnant women (75%) did not. Most
pregnant women with pre-pregnancy weight
did not experience preeclampsia, consisting
of 3 pregnant women (9.7%). However, there
were pregnant women with a family history
of hypertension that had no relationship with
preeclampsia, namely 235 pregnant women
(93.3%), and pregnant women with twin

pregnancies that had no relationship with
preeclampsia, accounting for 242 pregnant
women (96%).

3. The Relationship between Pre-
pregnancy Weight, Family History
of  Hypertension, and Twin
Pregnancy with the Incidence of
Preeclampsia in Pregnant Women

Table 3. Relationship between Pre-pregnancy Weight and Twin Pregnancy with the Incidence of Preeclampsia in

Pregnant Women

P Preeclampsia
re-‘]))vre(;glﬁztmcy Yes No OR 95% CI p-value
. f % f %
Yes 28 44.4 3 1.6
No 35 55.6 186 98.4 41‘2'26(1)24) (14.293- <0.001
Total 63 100 189 100 )

Table 3 indicates that among the 63
pregnant women with excess pre-pregnancy
weight, 28 individuals (44.4%) experienced
preeclampsia, while 35 individuals (55.6%)
did not. Meanwhile, among the 189 pregnant
women with normal pre-pregnancy weight, 3
people (1.6%) experienced preeclampsia,
while 186 people (98.4%) did not experience
preeclampsia. The analysis results obtained
an odds ratio (OR) value of 49,600 with a
95% confidence interval (CI 95%) between
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14.293-172.124, which means that pregnant
women with obesity have a 2.6 times greater
probability of experiencing preeclampsia
compared to women with normal pre-
pregnancy weight. However, the p-value of
<0.001 (p > 0.05) indicates that the
relationship between pre-pregnancy weight
and the incidence of preeclampsia is
statistically significant.
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Table 4. Relationship between Family History of Hypertension and the Incidence of Preeclampsia in Pregnant
Women

] . Preeclampsia
Fa}‘;‘y‘zr}tl;‘:;z -‘fl"f Yes i No OR 95% CI p-value
f % f %
Yes 51 81 0 0
No 12 19 189 100 16';;09(3'36)77' <0.001
Total 63 100 189 100
Based on Table 4, all pregnant women times greater risk of  experiencing
with a family history of hypertension preeclampsia compared to mothers who do
experienced preeclampsia (100%), while in not have a family history of hypertension. A
the group without a family history of p-value <0.001 indicates that the relationship
hypertension, 19% experienced preeclampsia, between a family history of hypertension and
and 81% did not. The analysis results the incidence of preeclampsia is statistically
revealed an odds ratio (OR) of 16.750 with a significant.
95% confidence interval (9.677-28.993),
which means that pregnant women with a
family history of hypertension have a five
Table 5. Relationship between Twin Pregnancy and the Incidence of Preeclampsia in Pregnant Women
Preeclampsia
Twin Pregnancy Yes No OR 95% CI p-value
f % f %
Yes 3 4.8 14 7.4
No 60 95.2 175 92.6 0.625(0.174-2.250) 0.574
Total 63 100 189 100

Table 5 shows that there is no significant (WHO) classification, BMI is divided into
relationship between twin pregnancies and four categories: less than 18.5 (underweight),
the incidence of preeclampsia. Among the 17 18.5-24.9 (normal), 25.0-29.9 (overweight),
mothers with twin pregnancies, 3 (4.8%) and >30 (obese) (Kemenkes RSAB Harapan
experienced preeclampsia, while 14 (7.4%) Kita, 2022).

difi not. Conyersely, among the 235 mothers According to Rahmayanti & Zahra (2023),
without  twin pregnancies, 60 (95.2%) obesity is a significant risk factor for

experienced preeclampsia, and 175 (92.6%) preeclampsia in pregnant women. Obese
did not. Statistical analysis produced an odds mothers are more prone to experience
ratio (OR) of 0.580 with a 95% confidence pregnancy complications, including
interval (0.174-2.250), indicating that there preeclampsia, compared to mothers with a
is no significant relationship between normal nutritional status. This confirms that
pregnant women with twin pregnancies, with nutritional ~ status  before and  during
a p-value of 0.574. pregnancy plays a crucial role in determining
B. Discussion maternal and fetal health. Obesity causes

1. Pre-Pregnancy Weight insulin resistance, oxidative stress, and

chronic inflammation, which can impair

Pre-pregnancy weight is a significant ) ‘
endothelial function and reduce placental

indicator for assessing a woman's nutritional

status and physical readiness for pregnancy. perfusion.

Pre-pregnancy weight corresponds to the Physiologically, pre-pregnancy obesity
mother's metabolic state, energy reserves, triggers endothelial dysfunction, impaired
and general health status. Pre-pregnancy angiogenesis, and increased leptin levels,
weight is frequently assessed by calculating which lead to blood pressure to increase

the Body Mass Index (BMI), which is weight during pregnancy. Excess adipose tissue
(kg) divided by height squared (m?). produces pro-inflammatory cytokines that
According to the World Health Organization can damage the vascular wall and increase
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the risk of preeclampsia (Ahadiyah, 2021;
Arnani et al.,, 2022). Yulia (2023) in her
study also demonstrated that mothers with a
BMI >30 had a 4.2 times greater risk of
developing preeclampsia compared to
mothers with a normal BMI.

Therefore, maintaining an ideal body
weight before pregnancy is a key strategy in
preventing pregnancy complications.
Nutrition education and preconception
counselling are essential for women of
childbearing age to support them in
maintaining a balanced diet, increasing
physical activity, and avoiding obesity. Ideal
weight management before pregnancy can
minimize the risk of complications such as
preeclampsia, thus promoting a healthy
pregnancy and delivery for both mother and
baby.

2. Family History of Hypertension

A family history of hypertension is a
significant risk factor that can influence
maternal health during  pregnancy,
particularly in relation to the incidence of
preeclampsia. A family  history of
hypertension indicates the presence of a close
family member, a parent or sibling, with high
blood pressure. This condition reveals a
genetic predisposition or inherited tendency
toward impaired blood pressure
dysregulation (Elviani & Herdiman, 2021).

Pregnant women with a family history of
hypertension are at higher risk of developing
high blood pressure during pregnancy than
women without a similar history. This is
caused by genetic influences on the renin-
angiotensin-aldosterone system (RAAS),
which contributes to regulating blood
pressure and body fluid balance. This
hereditary factor can lead to increased
sensitivity to vasoconstrictors, impaired
endothelial  function, and  decreased
production of vasodilators, such as nitric
oxide (NO), all of which contribute to
preeclampsia (Lewandowska, 2021).

In addition to genetic factors, family
habits and lifestyles also contribute to an
increased risk of hypertension. Lifestyles,
including excessive salt consumption,
minimal physical activity, and a high-fat diet,
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are frequently passed down socially and
behaviourally among family members. This
combination of genetic and environmental
factors causes pregnant women with a family
history of hypertension to be more
susceptible to high blood pressure and
pregnancy complications (Tesfahun et al.,
2023).

Noviasari et al. (2019) in their study
indicated that pregnant women with a family
history of hypertension had a 6.5 times
higher risk of developing preeclampsia than
those without such a history. Identical results
were also discovered by Kassa et al. (2023)
in a meta-analysis in Ethiopia, which
uncovered that a family history of
hypertension  doubled the risk  of
preeclampsia. This corroborates that heredity
contributes significantly to the etiology of
preeclampsia and requires attention during
antenatal care.

Therefore, recording a family history of
hypertension is a significant part of a
maternal medical history. This information
can assist healthcare providers in early risk
screening, regular blood pressure monitoring,
and education about healthy lifestyles. These
promotional and preventive efforts are
expected to reduce the incidence of
preeclampsia, thereby improving maternal
and fetal health.

3. Twin Pregnancy

A twin pregnancy is a condition in which
a woman carries more than one fetus during a
single pregnancy. Based on the type of
zygote formation, twin pregnancies are
classified into monozygotic (identical) and
dizygotic (fraternal) twins. A monozygotic
pregnancy occurs when a single ovum
fertilized by a single sperm divides into two
embryos, while a dizygotic pregnancy occurs
when two different ova are fertilized by two
sperm simultaneously (Andriani et al., 2022).

Physiologically, twin pregnancies lead to
significant changes in the mother's body,
particularly in the cardiovascular and
metabolic systems. Blood volume increases
by approximately 40-60%, where the heart
works harder to pump blood to two fetuses,
and levels of pregnancy hormones, including
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human chorionic gonadotropin (hCG) and
estrogen, are higher than in singleton
pregnancies. This condition results in a
greater hemodynamic burden, which can
intensify the risk of complications, such as
preeclampsia, anaemia, preterm birth, and
postpartum haemorrhage (Parantika et al.,
2021).

In addition to increased physiological
burden, twin pregnancies are also associated
with larger placental size, which can lead to
endothelial dysfunction and increased blood
pressure. This mechanism explains the
association between twin pregnancies and an
increased risk of preeclampsia (Mayang et al.,
2021).

The risk of twin pregnancies increases in
women with a family history of twins,
maternal age over 30 years, multiparity, or
those undergoing assisted reproductive
procedures such as in vitro fertilization (IVF).
Furthermore, the use of fertility drugs to
induce ovulation can also increase the
opportunity of multiple pregnancies (Yulia,
2023).

Therefore, women with twin pregnancies
should be categorized as a high-risk group
and require close monitoring throughout
pregnancy. Blood pressure monitoring,
proteinuria screening, and fetal growth
monitoring are necessary to prevent serious
complications such as preeclampsia, preterm
birth, and intrauterine growth retardation
(IUGR). Healthcare workers, particularly
nurses and midwives, have a crucial role in
providing education and early detection of
these risks.

4. Preeclampsia

Preeclampsia is a pregnancy complication
characterized by the onset of hypertension
after 20 weeks of gestation, typically a blood
pressure of >140/90 mmHg. This can be
accompanied by proteinuria or signs of organ
dysfunction, such as kidney, liver, or nervous
system impairment. This condition indicates
that preeclampsia is a multisystem
impairment that can seriously impact the
health of the mother and fetus (Bartal et al.,
2022). Preeclampsia is caused by impaired
placentation, which reduces blood flow to the
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placenta and triggers endothelial dysfunction.
This leads to systemic vasospasm and
increased blood pressure (Redman & Staff,
2021).

Risk factors for preeclampsia include
extreme maternal age (<20 or >35 years),
obesity, a family history of hypertension,
primigravid  pregnancy, and multiple
pregnancies (Lewandowska, 2021).
Prevention can be achieved through routine
antenatal checkups, early blood pressure
detection, and the administration of low-dose
aspirin and calcium supplements to high-risk
pregnant women (Duley et al., 2019)

S. The Relationship Between Pre-
Pregnancy Weight and the Incidence
of Preeclampsia

Pre-pregnancy weight is a significant
indicator for assessing a maternal nutritional
status and physical readiness for pregnancy.
Pre-pregnancy weight reflects the metabolic
state, energy reserves, and overall maternal
health status. Overweight or obese mothers
are at higher risk of obstetric complications
such as preeclampsia. Furthermore, obesity
can trigger insulin resistance, oxidative stress,
and chronic inflammation, which disrupt
endothelial function and reduce placental
perfusion.

Physiologically, pre-pregnancy obesity
causes endothelial dysfunction, impaired
angiogenesis, and increased levels of the
hormone leptin and pro-inflammatory
cytokines, which trigger increased blood
pressure during pregnancy. Revi Yulia
(2023) in her study shows that mothers with
a BMI >30 have a 4.2 times greater risk of
developing preeclampsia compared to
mothers with a normal BML.

The study reveals that mothers with pre-
pregnancy obesity have a 2.6 times greater
risk of developing preeclampsia than mothers
of normal weight. The previous study
(Purnama et al., 2021) found a significant
association between obesity and
preeclampsia. According to (Arnani et al.,
2022), obesity can increase inflammation and
insulin resistance, inducing endothelial
dysfunction that underlies preeclampsia.
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Therefore, pre-pregnancy weight gain is
not a single cause of preeclampsia. This
condition is influenced by a combination of
genetic, hormonal, inflammatory, and
environmental factors. However, maintaining
a healthy pre-pregnancy weight remains
crucial to prevent complications, improve
maternal health, and support optimal fetal
growth and development.

6. The Relationship Between a Family
History of Hypertension and the
Incidence of Preeclampsia

This study found that a family history of
hypertension was significantly associated
with the incidence of preeclampsia. The
whole 17 mothers with a family history of
hypertension  experienced preeclampsia.
Statistical analysis showed that mothers with
a family history of hypertension were five
times more prone to develop preeclampsia
than mothers without such a history.

A family history of hypertension suggests
a genetic predisposition to impaired blood
pressure regulation. Hereditary factors can
affect blood vessel sensitivity, endothelial
function, and the renin-angiotensin-
aldosterone system, which contribute to
regulating blood pressure. Furthermore,
mothers with a family history of
hypertension tend to have higher levels of
pro-inflammatory cytokines, leading them to
be more susceptible to endothelial
dysfunction and hemodynamic disorders
during pregnancy. These conditions can

increase a mother's susceptibility to
preeclampsia.
Biologically,  genetic  predisposition

contributes significantly to the development
of preeclampsia. Genetic factors can affect
endothelial function, vascular sensitivity, and
blood pressure regulation, increasing the risk
of hypertension during pregnancy. Therefore,
pregnant women with a family history of
hypertension are more susceptible to
hemodynamic disturbances that lead to
preeclampsia (Lewandowska, 2021).

A family history of hypertension increases
a pregnant woman's risk of developing
gestational hypertension and preeclampsia,
suggesting a significant role for genetic
© 2026-LPPM—Universitas Muhammadiyah Kudus All rights reserved
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factors in pregnancy complications (Smith &
Doe, 2021). Tesfahun et al. (2023) in their
study also corroborate these findings by
demonstrating a significant influence of
hereditary factors on the incidence of
preeclampsia. This emphasizes that genetic
factors cannot be neglected in preeclampsia
prevention efforts.

Preeclampsia is a pregnancy complication
that typically appears after 20 weeks of
gestation. This condition is characterized by
high blood pressure and the presence of
protein in the urine, which can lead to serious
complications for both mother and fetus if
not properly managed (Rahmawati et al.,
2022). According to the previous study
(Kurniawati et al., 2020), it also suggests that
genetic factors contribute significantly to the
development of preeclampsia. Mothers with
a family history of hypertension or
preeclampsia are at a higher risk due to a
genetic predisposition involving endothelial
dysfunction and suboptimal blood pressure
regulation.

Thus, this implies that pregnant women
with a family history of hypertension are at
greater risk of developing preeclampsia due
to genetic factors that influence blood
pressure regulation, increased inflammatory
responses, and endothelial dysfunction that
impacts placental perfusion impairment.

The implications of this study's findings
are the importance of recording family health
history during antenatal care. Information
about a family history of hypertension is
beneficial for healthcare professionals as a
basis for risk screening and as a guide for
more intensive monitoring. Education for
pregnant women with hereditary risk factors
is also essential to increase awareness of the
signs of preeclampsia.

7. The Relationship Between Twin
Pregnancies and the Incidence of
Preeclampsia

Numerous studies have indicated that twin
pregnancies are not always significantly
associated with the incidence of preeclampsia.
This suggests that multiple pregnancies are
not the single contributing factor to
preeclampsia, as other factors such as age,
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nutritional  status, family history of
hypertension, and quality of antenatal care
also contribute.

The results of this study indicate that twin
pregnancies do not have a significant
association  with  the incidence of
preeclampsia, with a p-value > 0.05. This
finding is consistent with the results of
research conducted by (Pera mandasari,
2021), which stated that although the
prevalence of severe preeclampsia is higher
in mothers with twin pregnancies, there is no
statistically significant association between
multiple pregnancies and preeclampsia (p =
0.307). This suggests that other factors, such
as maternal age, nutritional status, and a
family history of hypertension play a greater
role in the occurrence of preeclampsia than
the condition of multiple pregnancies
themselves (Pera Mandasari, 2021).

These findings are also reinforced by a
literature review conducted by (Parantika et
al., 2021) , which concluded that the
association between twin pregnancy and
preeclampsia is inconsistent, with most
studies showing insignificant results. In a
review of 15 international articles,
approximately 60% of the studies stated that
twin pregnancy was not an independent risk
factor for preeclampsia after controlling for
confounding variables such as body mass
index and history of hypertension.

Therefore, these findings suggest that twin
pregnancies do not directly increase the risk
of preeclampsia, as the risk is more
determined by a combination of other
predisposing factors such as maternal age,
nutritional status, and a  history of
hypertension. Nevertheless, twin pregnancies
remain a high-risk pregnancy, so intensive
antenatal monitoring and early detection of
danger signs are still required to prevent
pregnancy complications.

8. Limitations

The researcher inferred the presence or
absence of a family history of hypertension
based on the blood pressure of the laboring
mother. I verified the presence of this data
through the medical records officer. However,
this  approach  potentially  introduces

© 2026-LPPM—Universitas Muhammadiyah Kudus All rights reserved
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information bias, as a family history of
hypertension should be obtained through
direct interviews with pregnant women or
through more comprehensive medical
records regarding the health conditions of the
immediate family (parents and siblings).
Therefore, the study results may not fully
reflect the actual heredity conditions.
Furthermore, the use of secondary data from
medical records also has limitations,
particularly regarding the completeness and
accuracy of the data, which cannot be
entirely controlled by the researcher.

IV. CONCLUSION

This study demonstrates a significant
relationship between pre-pregnancy weight
and a family history of hypertension with the
incidence of preeclampsia in pregnant
women at Sunan Kudus Islamic Hospital.
Women with excess pre-pregnancy weight
and a family history of hypertension have a
higher risk of developing preeclampsia,
while twin pregnancies revealed no
significant correlation. Increased risk factor
screening is required from the first antenatal
visit through assessment of pre-pregnancy
weight and family history of hypertension,
along with education on balanced nutrition,
weight control, and blood pressure
monitoring. Hospitals should strengthen their
medical record systems as a basis for
developing evidence-based preeclampsia
prevention programs.

Meanwhile, forthcoming researchers are
suggested to examine other factors associated
with preeclampsia, such as nutritional intake,
physical activity, stress levels, and hormone
and vascular biomarker levels. Prospective
studies with a broader population coverage
are also required to strengthen these findings
and provide a more comprehensive picture of
the determinants of preeclampsia.
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