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Preeclampsia and the Associated Risk Factors Among Pregnant
Women in Indonesia: a Literature Review
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from 305 deaths per 100,000 live births to 189 deaths for 100,000 living
births. The top three causes of maternal death are preeclampsia.
Preeclampsia in pregnancy is the leading cause of death of 37%. This
study was conducted to determine factors associated with preeclampsia
among pregnant women in Indonesia. This scoping review method has
the following inclusion criteria: scientific journals published most recently
from January 2023 to December 2023. The research found 15 studies to
fulfil the inclusion criteria determined by the author and topic discussion.
Risk factors for preeclampsia among pregnant women were identified:
parity, distance between pregnancies, pregnancy age, history of abortion,
education, income, knowledge, prior history of illness, contraceptive use,
ANC visit, nutritional status, and Body Mass Index (BMI). This research
can be used as a reference for health promotion related to preeclampsia
risk factors for intervention to prevent preeclampsia in pregnant women
who are at risk of developing the disease and putting the lives of the
mother and the fetus she is carrying at risk.
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INTRODUCTION

The health of mothers and children is essential
for governments, as set out in the Sustainable
Development Goals (SDGs) in the third para-
graph of ensuring healthy lives and supporting
well-being for all ages [1]. A mother's health is
vital in improving the child's well-being [2]. In-
fant deaths, especially neonatal, can be closely
linked to pregnancy complications that occur at
an early or too old age, births with low birth
weight, and unsafe births [3, 4]. When a mother
dies, her family becomes more vulnerable, and
when there are babies in the household, they are
more likely to die before reaching the age of
two [5].

Preventing maternal death, especially during
childbirth, has become a concern both globally
and nationally. One of the goals of the SDGs is to
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reduce the maternal mortality rate to 70 deaths
per 100,000 live births by 2030 [4]. Ensuring
that all women have access to contraception,
providing care for childbirth, as well as access to
timely emergency care for pregnant mothers
when they are going to give birth is considered to
be the best effort in trying to achieve my
goals [6]. Family planning involves attempts to
avoid risky pregnancies because they are too ear-
ly, too old, too many, or too close to pregnancy [4,
7]. Mother's health and family planning pro-
grams are essential to ensure "safe motherhood"
and create a healthy new life [8].

Nationally, the maternal mortality rate in Indo-
nesia has dropped from 305 deaths per 100,000
live births to 189 deaths for 100,000 living births
[9]. The results show a significant decrease, even
far below the target in 2022 of 205 deaths per
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100,000 live births. That achievement must be
pushed to be even better, to reach the target by
2024 of 183 deaths for 100,000 living births and
> 70 deaths in 2030 [10]. According to the Ma-
ternal Perinatal Death Notification data on Sep-
tember 21, 2021, the top three causes of mater-
nal death are preeclampsia (37.1%), bleeding
(27.3%), infection (10.4%), with the highest
place or location of death being in the hospital
(84%) [11].

Mother's death is a problem in many parts of the
world, including Indonesia. Preeclampsia in
pregnancy is the leading cause of death at 37%
[10]. Preeclampsia is a risk of pain and death for
mothers and fetuses in the world. Preeclampsia
is a health problem that occurs after more than
20 weeks of pregnancy, characterized by the on-
set of hypertension and proteinuria. Individuals
can consider the possibility of preeclampsia if
their weight increases by more than one kilo-
gram in a week [12]. More than 830 women and
7700 newborns still die each day from pregnan-
cy-related complications; an additional 7300
women experience a stillbirth, with approximate-
ly 16% occurring in pregnancies complicated by
hypertension [13].

Preeclampsia (PE) occurs in 1.5% of pregnant
women and occurs in 1% of the total pregnancy
[14]. According to data from the World Health
Organization, PE causes 76,000 maternal deaths
each year in developing countries, which ac-
counts for 16% of all mother deaths. The disease
is also known as the most common cause of iat-
rogenic prematurity in developed countries [15].
Preeclampsia, which occurs in 10% of pregnant
women, causes 76,000 maternal deaths and
500,000 infant deaths per year worldwide [16].
According to the 2019 National Institute for
Health and Care Excellence (NICE) guidelines,
women who have a history of hypertension in
previous pregnancies or other maternal diseases,
such as diabetes, high blood pressure, chronic
kidney disease, autoimmune disease, and obesity,
are at higher risk of developing preeclampsia.
Pregnant mothers who are at the middle risk of
40 years of age, have a body mass index (BMI) of
35 kg/m2, have a family history of preeclampsia,
recurring pregnancy, or pregnancies with inter-
vals of more than ten years are also at higher
risks of having preeclampsia [17, 18]. Because of
the potential risk of severe complications in the
mother and fetus and the unpredictable course of
PE disease, effective prevention is crucial. There-
fore, this study was conducted to determine fac-
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tors associated with preeclampsia among preg-
nant women in Indonesia.

METHOD

This scoping review method will be conducted
using the five stages, with recent advancements
by [19]. The article selection process is presented
(Figure 1).

Sources were identified
through database
searches (n=949)

v

Duplicates
» removed
(n=97)

Sources were screened
based on title and
abstract after duplicates |,
were removed
(n=3852)
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I Source doesnt

The excluded
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design studies (n = 273)

v

Full text sources were
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appropriateness (n=41)
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excluded after
reading full text,
anonymous
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Sources included for
review (n=15)

Figure 1 - Modified from PRISMA flow diagram for
the article election process

Step 1: identifying the research question, to meet
the study's objective, the researchers developed
the following research question: "What are the
factors associated with preeclampsia among
pregnant women in Indonesia.?".

Step 2: Identify relevant studies; this research
uses databases such as Google Scholar, Science
Direct and Pubmed. Keywords and terms used in
this research are English and Indonesian. In Eng-
lish, they are: factors, preeclampsia, pregnant
woman, Indonesia and in Indonesia, they are:
faktor, preeklampsia, ibu hamil, Indonesia.
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Step 3: study selection; this study has the follow-
ing inclusion criteria: scientific journals pub-
lished most recently from January 2023 to De-
cember 2023, open access and complete text
studies, the languages used are English and In-
donesia, articles using cross-sectional, case-
control, cohort, mix- method or longitudinal sur-
vey. Exclusion criteria: literature review journal,
systematic review or univariate analysis, manu-
script not available full text, PRISMA model used
http://www.prismastatement.org/.

Step 4: Data extraction will include several varia-
bles: author, year of publication, research loca-
tion, research design, research objectives, and
published (Table 1).

Step 5: Collating, summarising and reporting the
results. The research results are presented as a
narrative of the topic studied.

Table 1 — Characteristics of the studies

RESULTS AND DISCUSSION

The well-being of mother and child is influenced
by shared determinants such as health behav-
iour, health system, and family quality of life.
Conditions of residence where a person lives,
works, and is active are associated with various
health risks. Furthermore, environmental and
social factors such as access to health services,
employment, economic opportunities, social as-
sistance and the availability of resources to meet
daily needs also affect health. The research found
15 studies to fulfil the criteria for inclusion de-
termined by the author and by topic discussion
about factors associated with preeclampsia
among pregnant women in Indonesia. The re-
sults of the sampling technique can be seen in
Table 1.

Author StuFiy Sample, Results
Design
[20] Cross- In fifty-five respondents, there is a relationship between the history of
sectional hypertension (p=0.00), parity (p=0.00), and pregnancy distance (p=0.00) with
the preeclampsia pregnant mothers in Puskesmas Kemu district of South Oku in
2023.
[21] Case- One hundred ten respondents, pregnancy age (p=0.00), a history of abortion
control (p=0.04) and parity (p=0.03) were associated with preeclampsia in pregnant
mothers.
[22] Cross- One hundred thirty-two respondents, there was a correlation between age
sectional (p=0.00), a history of hypertension (p=0.00) and preeclampsia in pregnant
mothers.
[23] Cross- 94 respondents, the results show a variable history of hypertension
sectional obtained (p= 0.00), obesity (p= 0.00), and mother's age (p= 0.00), there is a
relationship of preeclampsia among pregnant women at home at Palembang
Muhammadiyah Hospital in 2022.
[24] Cross- Of the 53 respondents, there was a relationship between education (p=0.00),
sectional average income (p= 0.01), and knowledge (p=0.00) with preeclampsia in
pregnant mothers.
[25] Case- One hundred twelve respondents, there's a relationship between pregnancy age,
control mother's age, parity, and pregnancy complications history (p=<0.00) with
preeclampsia in pregnant mothers.
[26] Cross- In eighty-one respondents, there is a relationship between age (p=0.02), parity
sectional (p=0.00), hypertension (p=0.00), and obesity (p=0.01) with preeclampsia
incidence in pregnant mothers at the Mukomuko Hospital Pregnancy Police in
2022.
[27] Case- In 105 respondents, there was a correlation between Body Mass Index (BMI) (p-
control value= 0.04) and the incidence of preeclampsia in pregnant mothers.
[28] Cross- Ninety-three respondents, there is a relationship between age (p= 0.00), BMI (p=
sectional 0.00), and parity (p=0.003 with the incidence of preeclampsia in pregnant
mothers in RSUD Pakuhaji district of Tangerang.
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Author Stu.dy Sample, Results
Design
[29] Case- For one hundred fifty-two respondents, risk factors of preeclampsia are age
control (p=0.01), contraceptives (p=0.00), parity (p=0.00), and hypertension (p =0.00).
[30] Cross- Of the seventy-seven respondents, there is a significant correlation between the
sectional parity of pregnant mothers (p=0.00) and preeclampsia in the Bagan Sinembah
district of Rokan Hilir.
[31] Cohort 1.357 respondents, there was a relationship between ANC service visits (p-
value=0.00) and hypertension (p-value = 0.00) with incidence of preeclampsia.
[32] Case- One hundred respondents found a correlation between the age of the mother
control (p=0.00) and contraceptives (p=0.01) with the incidence of preeclampsia.
[33] Case- One hundred five respondents, there was a correlation of ANC visits (p=0.00), a
control history (p=0.02), nutritional status (p =0.00), obesity (p=0.02) of preeclampsia
in pregnant mothers.
[34] Case- For sixty respondents, the results showed that parity was at risk 6.5 times
control (OR=6.57.p=0.00), ANC visits were at risk 5.5 times (OR=5.5; p = 0.00), and the
mother's work was at risk four times (OR=4.03. p=0.01) to events preeclampsia.

Parity. The parity is the number of living children
or the amount of pregnancies that produce a fe-
tus capable of living out of the womb. The best
parity is < 3 times and the worst is> 3 times [35].
A mother who gives birth too often doesn't get a
chance to fix her own body because she needs
enough energy to recover from the condition af-
ter giving birth to her child. The first parity is as-
sociated with the mother's lack of knowledge and
experience in pregnancy care [36]. The safest
parity is from 2 to 3, while the most risk is from 1
to 3. Mothers with a high parity (more than 4)
have already experienced a decrease in repro-
ductive function. Women with high parity are
risk factors for pregnancy anaemia, diabetes
mellitus (DM), hypertension, placenta previa,
uterine rupture, low birth weight (BBLR),
preeclampsia, premature infants can even cause
child death; multiparity was significantly associ-
ated with a low risk of preeclampsia (adjusted
odds ratio: 0.08; 95% confidence interval: 0.01-
0.95) [37]. Preeclampsia occurs not only in prim-
igravida in grand multipara but also has a risk of
developing eclampsia — pregnancy and giving
birth more than three times. Excessive uterine
stretching causes excessive ischemia that can
lead to preeclampsia. Parity of the mother < 2 or
> four times the risk of preeclampsia and parity
between 2-3 times the non-risk of preeclampsia,
mothers with a high parity (more than 4) have
already experienced a decrease in reproductive
function [38].

Distance between pregnancies. The determinant
of preeclampsia incidence is birth spacing. The
analysis revealed a strong link (p-value of 0.00)
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between birth spacing and preeclampsia. This
finding is consistent with prior studies indicating
that if a mother has a birth spacing of less than
two years after becoming pregnant, her pregnan-
cies have not returned to normal [39]. Mothers
with pregnancies between 3 and >5 years are at
higher risk of preeclampsia compared to 3 to 5
years. Preeclampsia may occur as a result of birth
spacing. This type of birth spacing is most suita-
ble for pregnant parents, i.e., those between the
ages of 2 and 5. It is a very safe way to end a
woman's pregnancy. As a result, there are more
responses in the appropriate range of 2 to 5
years compared to the less ideal range of <2 and
> five years, which has a higher risk [40]. At the
interval of pregnancy < 2 years, it can cause
problems because the physical condition is still
not ready for pregnancy and childbirth, so it can
cause damage to the uterus or the reproductive
organs of the mother that has not returned to its
normal state and the mother's health ha While
pregnancy period >5 years has a high risk of oc-
currence of preeclampsia, degenerative process-
es or weakening of the strength of the functions
of the uterine muscles to the process of delivery
when pregnant again not appropriately recov-
ered [41, 42].

Age. According to the existing theories,
preeclampsia is more commonly acquired in ear-
ly and late reproductive age, i.e. adolescence or
over 35 years of age. Pregnant women under 20
are more likely to have high blood pressure and
have seizures faster [39]. Anaemia can occur in
pregnancies of women under the age of 20 or
over 35. This is because women under twenty
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are biologically unprepared, their emotions tend
to be unstable, and their mental maturity, so they
are prone to failure, resulting in a lack of atten-
tion to the fulfilment of the necessary nutritional
needs during pregnancy [43, 44]. However, in
people over 35, it is associated with a decrease in
body endurance and various chronic diseases
that cause anaemia. In addition, people over the
age of 35 are also at risk of developing
preeclampsia, as ageing makes them more sus-
ceptible to an increased incidence of chronic hy-
pertension and a greater risk of suffering from
pregnancy [45]. Maternal subjects in this study
range in age from 20 to 35. The results of this
study indicated that preeclampsia incidence is
significantly correlated with age (p<0.00); 20 to
35 years old is a long time to be vulnerable and of
reproductive health. The majority of mothers
who develop preeclampsia are over 30 years old
(76.2%) [39]. By the time the mother of the 30-
year-old started to raise the risk of preeclampsia.
The risk of causing the death of more than 2-4
times as many healthy reproduction occurs if
pregnancy happens below or above the healthy
reproduction age of 20-30 years [46]. A mother
bearing a fetus with trisomy 13 and a family his-
tory of preeclampsia are uncommon risk factors
[47,48].

History of abortion. Services for abortions have
improved in the last few years. Specifically,
women may be able to get an early abortion
thanks to the advancement of medical abortion.
However, complications from abortions continue
to be a significant global cause of maternal death
[49]. According to a study conducted in the US,
there is a direct correlation between the likeli-
hood of having a second abortion in a later preg-
nancy and the first abortion; pregnant women
who had previously had an abortion were more
likely than those who had never had one to expe-
rience preeclampsia, an early birth, and low birth
weight in a subsequent pregnancy [50]. Pregnant
women with only SAB (spontaneous abortion)
history had a statistically significant higher risk
of preeclampsia. In contrast, pregnant women
with only IA (induced abortion) history had a sta-
tistically significant lower risk. These differences
persisted and showed statistical differences fol-
lowing applying logistic regression analysis [51,
52].

Education, knowledge and income parents. The
higher the level of education, the better the un-
derstanding and behaviour. The higher the edu-
cation, the more information and knowledge are
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acquired. The higher a person's level of expertise,
the more persistent their behaviour will be [53].
In other words, a mother who knows and under-
stands the ideal number of children will behave
according to what she knows. Thus, the lower the
level of education a person has, the less rational it
is to think that the ideal number of children is
two [54].

Meanwhile, a job is a set of tasks or activities that
someone must perform according to their re-
spective office or profession [55]. Many assume
that a person's high employment status can have
many children capable of meeting the needs of
everyday life. The high economic conditions of
the family encourage mothers to have more chil-
dren because the family feels capable of meeting
the needs of life [56]. According to a [57] study,
knowledge is an essential factor influencing be-
haviour. There are quite a few pregnant women
who know about this condition, that is 68 people
or 70 % of the total pregnant. Since preeclampsia
and eclampsia cause almost 50% of maternal and
fetal deaths, knowledge of this condition is essen-
tial for pregnant mothers. Formal education does
not continually improve knowledge; however,
non-formal education can also increase
knowledge. Higher-educated pregnant mothers
have a better understanding of preeclampsia
than less-educated pregnancies.

Prior history of illness. An earlier history of illness
is a record of the disease and treatment experi-
enced by the patient in the past. It is information
that can add to the description of the disease now
and or that influences the management of the pa-
tient. Many factors cause an increased incidence
of preeclampsia in pregnant women, including a
history of chronic hypertension, diabetes melli-
tus or kidney disease [58]. Pregnancy-induced
hypertension, like preeclampsia, is one of the
primary causes of death. History of diabetes
mellitus was also another independent predictor
variable for preeclampsia. When compared to
people without hypertension, these outcomes
were somewhat more significant in those with
chronic or gestational hypertension; neverthe-
less, the majority were not statistically significant
[59]. More severe hypertension diseases were
associated with a higher risk of using a newborn
intensive care unit (OR:2.41 for preeclampsia,
OR:4.87 for superimposed preeclampsia). The
two factors most likely to predict the progression
from gestational or chronic hypertension to
preeclampsia or superimposed preeclampsia
were obesity or overweight and a history of
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preeclampsia during a previous pregnancy [58].
Obesity increases the risk of preeclampsia. Thus,
the risks of severe and mild preeclampsia, as well
as preeclampsia, occur in the early and late stag-
es of pregnancy [60]. The incidence of
preeclampsia increases in women with diabetes;
preeclampsia is more likely to happen in women
with three to four times the rate of diabetes [61,
62].

Contraceptive use. The study found that the use of
[UDs reduces the risk of preeclampsia, particular-
ly if the devices are removed within a year of
conception. On the other hand, there was a corre-
lation found between a higher risk of preeclamp-
sia and recent usage of hormonal contraceptives.
However, this was limited to female users of
these contraceptives for over eight years. In a
similar, women who took oral contraceptives as
opposed to alternative hormonal contraceptives
before getting pregnant were more likely to de-
velop preeclampsia [63]. This study [64] showed
that Chi? trials with a rate of acupuncture of 5%
(a=0,05) obtained p =0,014 (p<0,05) until there
was a correlation between patients who had pre-
viously used hormonal contraceptives and
preeclampsia. The Odd Ratio (OR) value was
2,783, which means that patients who were pre-
pregnancy using hormonal anticonceptives were
2.7 times more likely to have preeclampsia com-
pared to patients without a history of hormone
contraceptive use. Most of the hormonal contra-
ceptives are hormone estrogens and progester-
one, which are counted to almost the same level
as the hormone content in the body. When used
for long periods, it can cause detrimental health
symptoms [32]. The hormones estrogen and
progesterone can facilitate sodium retention in
the secretion, which increases the activity of the
plasma in the excretion of angiotensin, which can
improve the natural pressure [65]. Hormonal
contraceptives are not caused by endometrial
dysfunction, but they cause increased homocys-
teine levels in the blood, abnormal fatty blood
glands and excess weight gain. Some of these
things contributed to an increase in the incidence
of preeclampsia [66].

ANC visit. Antenatal care, or ANC, is a prenatal
assessment that strives to maximize a mother's
physical and mental well-being to give birth to a
healthy baby and mother while receiving the best
possible care [67]. Frequent antenatal care visits
can help identify preeclampsia early in pregnan-
cy, stop preeclampsia problems from developing,
and expedite referrals, all of which can lower
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pregnancy-related morbidity and mortality. ANC
service provided to the expectant mother is still
below the maximum. It has an impact on the in-
cidence of preeclampsia. The use of ultrasound is
one of the significant ANC exams. Because it is
effective in pregnancy screening [68], it is essen-
tial to promote health and raise awareness of the
significance of conducting antenatal visits regu-
larly - that is, at least one visit in trimester I, one
visit in trimester II, and two trips in trimester III
- to enhance public compliance with carrying out
antenatal care appointments. To lower the moth-
er's chance of experiencing difficulties during her
pregnancy or birth, health professionals should
conduct average prenatal care visits and diagno-
sis as soon as possible if the woman exhibits
symptoms of preeclampsia [69].

Nutritional status. Nutritional status is an expres-
sion of a state of equilibrium in the form of a par-
ticular variable or the existence of a nutriture for
a specific variable. Suppose fetal growth is dis-
rupted due to nutritional deficiencies, either di-
rectly or indirectly due to placental dysfunction.
In that case, the competition between the moth-
er, fetus, and placenta for nutrition will affect the
placenta's and the foetus's growth, which in-
volves the baby's birth weight and the placenta's
[70]. According to the researchers, a person's nu-
tritional status can lead to preeclampsia. The
standard category is 23.5-25 cm, and the abnor-
mal category is fat or obese above 25 cm. The
health of the pregnant mother and the fetus is
affected by adequate nutritional intake [71]. Dur-
ing pregnancy, malnutrition can cause problems
for the mother and fetus. The risk factor associat-
ed with preeclampsia is not limited to gizi that is
overweight or obese. In mothers who are over-
weight, preeclampsia may occur due to metabolic
syndrome, hyperleptinemia, and inflammatory
reactions [72].

Body Mass Index. Studies from developed coun-
tries show that high prepregnancy body mass
index (BMI) increases the risk of preeclampsia.
An increased prepregnancy body mass index was
positively correlated with an increased risk of
preeclampsia; this was indicated by an adjusted
odds ratio of 1.8 between obese women with a
BMI over 30 and average-weight women with a
BMI between 20 and 24.9 [73]. The only mater-
nal feature with a higher chances ratio among
those in our research was age, with mothers over
35 showing the most significant difference in
risks. Our results are consistent with earlier re-
search on pregnant women's populations in af-
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fluent nations. The highest correlation between
preeclampsia and rising BMI was observed in
cases associated with term birth; however, there
was no statistically significant interaction be-
tween preeclampsia and gestational age at deliv-
ery [74]. These findings found a higher correla-
tion between term preeclampsia and rising BMI
than between preeclampsia and preterm. A cor-
relation between preeclampsia and BMI was
comparable to that of resource-rich nations in
direction and amplitude [75]. Therefore, it is cru-
cial that those who are disproportionately affect-
ed by preeclampsia and associated pregnancy
problems worldwide in terms of maternal mor-
bidity and mortality [38].

CONCLUSIONS

Based on the results and discussion in the scop-
ing review, several risk factors for preeclampsia
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