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ABSTRACT

Background: Preeclampsia and eclampsia have been increasing at
an alarming rate. It is a challenging task for doctors and pregnant
mothers. Preeclampsia defined as new onset of hypertension
(=140mmHg systolic or >90mm Hg diastolic on at least two occasions
6 hours apart) and proteinuria (at least 1+ on dipstick or >300mg
in a 24-hour urine collection) after 20 weeks of gestation. Eclampsia
defined as neurologic involvement in the form of generalized tonic-
clonic convulsions in women with preeclampsia is termed eclampsia if
the seizures cannot be attributed to any other cause such as epilepsy,
cerebral infection, tumor or ruptured aneurysm.

Aim: This study aims to find the association of risk factors for
preeclampsia and eclampsia. The risk factors for preeclampsia and
eclampsia are obesity, primigravida, multiple pregnancies, diabetes,
pre-existing hypertension, family history, expecting mother’s age,
nutritional status, and socioeconomic status. The study was carried

out by using descriptive research and data were collected from medical
records in Sanglah hospital which has 140 cases.

Results: The results for preeclampsia are highest in expecting
the age of 20-35 years old, primigravida women with gestational
age > 37 weeks, overweight and overnourished women, a middle
socioeconomic status and also without risk factors. The results
for eclampsia are dominant in expecting age of 20-35 years old,
primigravida women with gestational age > 37 weeks, women with
middle socioeconomic status and majority without risk factors, and
women who are overweight and overnourished.

Conclusion: Preeclampsia and eclampsia cases are highest in
expecting age of 20-35 years old, primigravida women with
gestational age >37 weeks, overweight and overnourished women,
majority women without risk factors and from middle socioeconomic
status.
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INTRODUCTION

Preeclampsia has been increasing at an alarming
rate worldwide. It is a challenging tasks for doctors
and pregnant mothers. Even though medical
field is advancing, the etiology and mechanism of
preeclampsia is still unknown. There has been risk
factors associated with preeclampsia and eclamp-
sia such as obesity, primigravida, diabetes and etc.
Preeclampsia is a systemic syndrome that is typi-
cally characterised by new onset of hypertension
(=140mmHg systolic or >90mm Hg diastolic on at
least two occasions 6 hours apart) and proteinuria
(at least 1+ on dipstick or >300mg in a 24 hour urine
collection) after 20 weeks of gestation. Eclampsia is a
rare condition but can cause serious complication for
pregnant mother and fetus. Eclampsia can be defined
as neurologic involvement in the form of generalised
tonic-clonic convulsions in women with preeclamp-
sia is termed eclampsia if the seizures cannot be
attributed to any other cause such as epilepsy, cere-
bral infection, tumour or ruptured aneurysm.’

The incidence of preeclampsia is estimated to
3%-10% of all pregnancies. Preeclampsia is a major

Open access: http://isainsmedis.id/

cause of maternal mortality which accounts for
15-20% in developed countries and morbidities,
perinatal deaths, preterm birth, and intrauterine
growth restriction. It is estimated 1 in 20 preg-
nancies. From the data of journal “Epidemiology
and risk factors of preeclampsia; an overview of
observational studies’, preeclampsia will develop
into eclampsia which accounts for 10% of mater-
nal death. An estimated 50,000 women worldwide
die annually from preeclampsia. The incidence of
preeclampsia was reported 2.8% from a study in
Israel, 5.8% reported from Scotland, 14.1% reported
from Australia and 5% reported from Seattle.” In
Indonesia, the cases of severe preeclampsia and
eclampsia account for 1.5-25% of maternal death.
For neonatal death, the data is 45-50%.” In 2012 the
maternal mortality rate is 259 death in 100.000 birth
and 0.4-7.2% is caused by preeclampsia. Without
proper management, preeclampsia can cause seri-
ous complication.* Despites the advance of medical
filed, so far the only known cure for preeclampsia
is delivery.®
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There is some controversial for the theory of
preeclampsia. One of the example is study on
vitamin D. From the result of “Longitudinal vitamin
D status in pregnancy and the risk of pre-eclampsia’,
it shows there is a relationship of vitamin D to
the risk of preeclampsia.® However, some studies
shows that the increase of risk to preeclampsia
has no relation to vitamin D.”® In addition, as all
of us know uterine spiral arteries is important for
supplying nutrient. This theory of spiral arteries
remodeling also under controversial. A study from
“Controversies on Preeclampsia through the lens of
Reproductive Immunology: A Systematic Review”
states that leukocytes such as natural killer cells
and etc. are important in the remodelling of spiral
arteries. In contrary, a study states that the pres-
ent of leucocytes might be involved in endothelial
dysfunction.” Other than that, the use of low aspirin
to prevent preeclampsia has been use worldwide
but it also remains controversial. A study from
“Prevention of pre-eclampsia with low-dose aspirin
or vitamins C and E in women at high or low risk:
a systematic review with meta-analysis” states that
there is no effect of aspirin to prevent preeclampsia.'
In contrast, a study from “Prevention of preeclamp-
sia and intrauterine growth restriction with aspirin
started in early pregnancy: a meta-analysis” shows
a different result."

From this research, researcher interested
to study the risk factors of preeclampsia and
eclampsia and use it to assess preeclampsia and
eclampsia. Furthermore, by doing this research a
suitable surveillance plan can carry out to prevent
preeclampsia and eclampsia from happening to
pregnant women which improve their quality of
life. This research also can improve knowledge and
help doctors to detect early signs of preeclampsia
and eclampsia.

METHODS

This research is a descriptive observational study
with the cross-sectional study approach to identify
the risk factors of preeclampsia and eclampsia.
The subject of this study is preeclampsia, and
eclampsia patients get from medical records in
Emergency Unit and Polyclinic in Sanglah hospi-
tal in Denpasar, Bali. The target population of
this study is preeclampsia and eclampsia pregnant
women who visited or admitted to Emergency Unit
and Polyclinic in Sanglah hospital from March
2016 until March 2017. This research is conducted
using secondary data, namely the medical record
data attained from Sanglah General Hospital. The
medical record data which meet the criteria are
included in the research sample, afterward coding,
data tabulation and data entry into the computer

are conducted. Data is also displayed in the form
of a table. Data analysis comprises of descriptive
analysis which is conducted to explain the charac-
teristics of each variable.

RESULTS

Expecting mother’s age with preeclampsia and
eclampsia is categorized into 3 groups which are less
than 20 years old, 20 to 35 years old and more than
35 years old. As shown in table 1, the number of
the age group of <20 years old is 10 persons (7.8%).
The number of the age group of 20 to 35 years old
is 84 persons (65.6%) and the group of >35 years
old has 34 persons (26.6%). We can conclude that
preeclampsia patients are higher in 20-35 years old
with a proportion of 65.6%. From the data, it also
shows that eclampsia with age 20-35 years old is
the most with 10 cases compared to >35 years old
which only 2 cases.

As shown in table 2, it shows that the total
number of preeclampsia patients with primigrav-
ida is 51 persons. From there, the gestational age
<37 weeks has 25 persons whereas the gestational
age >37weeks has 26 persons. The number of
preeclampsia patients with secundigravida and
<37 weeks is 12 persons while there is 19 persons
in preeclampsia patients with secundigravida and
>37 weeks which it presents a total of 31 persons
in secundigravida. Patients with multigravida
have a total of 46 persons, the number of gesta-
tional age 237 weeks is 20 persons and gestational
age <37 weeks has 26 persons. Based on the data
collected, we can conclude that most patients with
preeclampsia are primigravida. From the eclamp-
sia data, it also shows that age 20-35 years old is
the most with 10 cases compared to >35 years old
which only 2 cases. Furthermore, there are 6 cases
for primigravida, 2 cases of secundigravida and
4 cases of multigravida. The gestational age of the
pregnant mother when admitted to hospital is
higher for 237 weeks compare to <37 weeks which
are 7 cases and 5 cases respectively.

Table 1 Characteristic of Expecting Age

Expecting Age
Category Frequency Percentage

Preeclampsia (n=128)

<20 years old 10 7.8%

20-35 years old 83 65.6%

>35 years old 34 26.6%
Eclampsia (n=12)

20-35 years old 10 83.4%

> 35 years old 2 16.6%
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Table 2 Distribution of Gravida and Gestational Age in
Preeclampsia and Eclampsia

Characteristic Total Percentage

Preeclampsia (n = 128)

Gravida
Primigravida 51 39.8%
Secundigravida 31 24.2%
Multigravida 46 35.9%

Gestational age
<37 weeks 63 49.2%
>37 weeks 65 50.8%

Eclampsia (n = 12)

Gravida 334 %
Primigravida 6 50 %
Secundigravida 2 16.6 %
Multigravida 4 33.4%

Gestational age
<37 weeks 5 41.6 %
>37 weeks 7 58.4 %

Table 3 Distribution of Body Mass Index in Preeclampsia and
Eclampsia

Characteristic Total Percentage

Preeclampsia (n = 128)

Normal 32 32.8%
Overweight 61 47.7%
Obese 25 19.5%
Eclampsia (n = 12)

Normal 4 33.4%
Overweight 6 50 %
Obese 2 16.6 %

Table 4 Distribution of Nutritional Status in Preeclampsia and
Eclampsia

Characteristic Total Percentage

Preeclampsia (n = 128)

Normal 17 13.3%

Undernourished 18 14.1%

Overnourished 93 72.6%
Eclampsia (n = 12)

Normal 2 16.6 %

Overnourished 10 83.4 %

As shown in table 3, it shows preeclampsia
patients with normal BMI has 42 persons, BMI
with overweight has 61 persons, and the number of
BMI with obese is 25 persons. From the data, the
number of patients with preeclampsia is higher in
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overweight compared to normal and obese. Also,
among the 12 persons of eclampsia patients, half of
the eclampsia patients which is 6 persons are over-
weight. Eclampsia patients with normal BMI have
4 cases and BMI with obese only 2 cases.

As shown in table 4, preeclampsia patients
with undernourished have 18 persons, normal
nutritional has 61 persons, and overnourished has
93 persons. It seems that overnourished preeclamp-
sia patients are the most. Overnourished eclampsia
patients are highest compared to the normal
nutritional status which are 10 cases and 2 cases
respectively.

As shown in table 5, it seems that the highest
number of preeclampsia patients is without risk
factors which are 96 persons, followed by history
of preeclampsia which is 13 persons, chronic
hypertension in 11 persons, diabetes mellitus and
multiple pregnancies only has 3 persons respec-
tively and the least is age > 40 years old which only
2 persons. In risk factors of eclampsia patients,
history of preeclampsia and chronic hypertension
is lowest which are 1 case for each category and
10 cases in eclampsia patients without risk factors.

Table 6 shows that preeclampsia patients
with low socioeconomic status have 26 persons.
Preeclampsia patients with high socioeconomic
status have 16 persons. However, the number of
preeclampsia patients with middle socioeconomic
status is the highest which is 86 persons. The
number of the low socioeconomic status of eclamp-
sia patients is 6 cases; middle socioeconomic status
is 4 cases and only 2 cases of eclampsia patients
with high socioeconomic status.

DISCUSSION

Expecting Age

Based on expecting age of pregnant mother,
20-35 years old has the highest number of cases in
preeclampsia and eclampsia which are 86 persons
and 10 persons respectively. A preeclampsia and
eclampsia study conducted by Palupi & Indawati
(2014) in East Jawa by using 373 cases found that
the highest expecting age group is 20-35 years old.
Another study conducted by Djannah & Arianti
(2010) in PKU Muhhamdiah Yogyakarta hospital
shows that expecting age group of 20-35 years old
is the highest in 118 preeclampsia and eclampsia
cases.’ In addition, a case-control study conducted
by Astuti (2015) by using 40 preeclampsia cases
also shows 20-35 years old is the highest which
hold 55% of the cases.'? Another study by Thornton
et al. (2008) on the incidence of preeclampsia and
eclampsia and associated maternal mortality in
Australia by using 22,298 preeclampsia patients and
529 eclampsia patients, it found that the average age
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Table 5 Distribution of Risk Factors in Preeclampsia and Eclampsia

Characteristic Total Percentage
Preeclampsia (n = 128)
Without risk factors 96 75%
Diabetes Mellitus 3 2.3%
Chronic hypertension 11 8.6%
Multiple pregnancy 3 2.3%
Age > 40 years old 2 1.6%
History of preeclampsia 13 10.2%
Eclampsia (n=12)
Without risk factors 10 83.4 %
History of preeclampsia 1 8.3%
Chronic hypertension 1 8.3%

Table 6 Distribution of Socioeconomic Status in Preeclampsia and

Eclampsia
Characteristic Total Percentage
Preeclampsia (n = 128)
Low 26 20.3%
Middle 86 67.2%
High 16 12.5%
Eclampsia (n =12)
Low 50 %
Middle 334 %
High 2 16.6 %
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of preeclampsia is 29.5 years old. This report is simi-
lar to researcher’s finding."* Furthermore, a study
by Poonyth et al. (2003)the maternal mortality
rate (MMR about the epidemiology of preeclamp-
sia in Mauritius Island with 862 subjects, it found
that incidence of preeclampsia increases from the
expecting age of 25-29 years old and reach the peak
at the age of 30-34 years old. This finding is different
from researcher’s report.'*

According to the epidemiology review of
preeclampsia conducted by Trogstad et al. (2011), it
mentions that extreme maternal age is the risk factor
for preeclampsia and women who are 40 years old has
2 times the risk of getting preeclampsia compared to
women who are younger. However, younger age does
not have any relationship in increasing the risk of
getting preeclampsia. The risk of getting preeclamp-
sia reaches 30% when women get pregnant from
the age of 34 years old and above. In this study, it is
found that preeclampsia and eclampsia occur in the
productive age of 20-35 years old. It is likely affected
by the number of pregnant women to emergency
unit which normally is the age group of 20-35 years
old and holds 71% which may influence the statistic
results in expecting age group."

From the attached table 7, researchs also
found that age-specific rate for expecting mother
<20 years old is higher than 20-35 years old may
due to mother < 20 years old is getting their first
marriage and first time pregnancy which can be
considered as primigravida (the product of contra-
ception from man’s sperm and womans ovum).
Immunology intolerance theory can explain it. In
normal women, their body will not reject the prod-
uct of contraception because of HLA-G. However,
in preeclampsia women, the level of HLA-G has
been lowered and the zygote considered as a foreign
body. This disrupts the invasion of trophoblast into
the decidua and disturbs the dilation from spiral
artery which leads to high blood pressure and
results in preeclampsia.'®

Last but not least, the age-specific rate for
>35 years old is the highest which can be caused
by several factors such as older age, history of
preeclampsia and chronic hypertension. Foreign
and women age > 35 years old, they might have
chronic hypertension which the muscle layers
near spiral artery will stiffen and lumen spinal
artery also vasoconstriction. It can lead to fail-
ure of spiral artery remodeling. Blood flow to
uteroplacental will decrease and lead to hypoxia
and placental ischemia.'”

Gravida and Gestational Age

From the data collected in this research, we found
that the proportion of primigravida that experience
preeclampsia and eclampsia is higher compared
to secundigravida and multigravida which is
39.4% cases. A study by Indriani (2012) regard-
ing the analysis of risk factors for preeclampsia
patients in Kardinah hospital involving 80 subjects
found that proportion of preeclampsia patient
from 20-35 years old with the proportion of 53%,
and it also exposes proportion of gestation age
of >37 weeks with the proportion of 66.8%. Both
of these findings are the same obtained by the
researcher.”® Another study by Djannah & Arianti
(2010) on preeclampsia and eclampsia patients at
PKU Muhhamdiah Yogyakarta hospital involving
118 cases found that the proportion of primi-
gravida is dominant which is 69.5% and it has
the same finding with researcher.” Furthermore,
a study conducted by Wuryandari (2012) about
the relationship of factors with preeclampsia
incidents in Ratte Mattaher Jambi hospital by
using 886 cases, the proportion of primigravida
in preeclampsia patients is more dominant which
is 47% and there is a correlation between primi-
gravida and preeclampsia with p value =0.000."
A study conducted by Boghossian et al. (2014) on
risk factors differ between reccurent and incident
preeclampsia by using 26613 subjects, it found
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that 1137 subjects experienced preeclampsia
in their first pregnancy with proportion of 5%.
Later on, 341 subjects experienced preeclampsia
in their second pregnancy and have a proportion
of 1.2% while 155 subjects experiences recurrent
preeclampsia with a proportion of 0.05%. This
finding is the same with researcher.?

Primigravida has a higher risk of experienc-
ing preeclampsia which can be explained by an
angiogenic factor. During primigravida, the level
of sF1T-1 is higher compared to multipara which
sF1T-1 is an inhibitor of the placenta and vascular
endothelial growth factor which produces from
endothelial dysfunction. High level of sF1T-1 will
disrupt the placenta and causes hypertension and
lead to preeclampsia.””

Body Mass Index and Nutritional Status
Based on the BMI results, it shows that eclampsia and
preeclampsia patients are greater in overweight cate-
gory with the proportion of 50% and 47.6% respec-
tively. Research by Warouw, Suparman & Wagey
(2016) on a characteristic of preeclampsia patients
in Kandou Manado hospital by using 210 cases, it
found that preeclampsia patients are dominant in
overweight and obese BMI category with the propor-
tion of 31.6% and 46.6% respectively.*> This finding
is almost the same with the researcher. Another
research carried out by Andriani & Lipoeto (2013)
on relationship between BMI and preeclampsia
involving 46 cases shows that overweight is highest
with proportion of 45% and there is a significant
association between BMI and preeclampsia.”

The proportion of overnourished in nutri-
tional status is dominant in preeclampsia and
eclampsia which is 72.3% and 83.4%, respec-
tively. A study conducted by Rozikhan (2007) in
Dr. Soewondo Kendal hospital by using 200 cases,
it found that the proportion of overnourished
cases is less than normal nutritional status. This
finding is contrasting from the results obtained by
the researcher. However, the results of this study
found that risk of getting preeclampsia and eclamp-
sia is increased by 1.55 times in overnourished
persons.” Another study by Bodnar et al. (2005)
about the risk of preeclampsia with increasing
BMI with 1179 subjects found that the incidence of
preeclampsia tend to be higher in overweight and
obese group compared to underweight and normal
which the data are underweight (3.4%), normal
(3.5%), overweight (8.0%) and obese (6.4%). This
finding is almost similar to the researcher’s finding.”
Furthermore, another study by Boghossian et al.
(2014) found that obesity grade II/IIT can increase
the risk of preeclampsia by 2.1 times.”” Increase
in BMI is associated with an increased risk of
preeclampsia. It is related to obesity that amplifies
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the inflammatory response in our body and proin-
flammatory mediator like IL-6 and TNF-a will lead
to preeclampsia pregnancy.'

Risk factors

According to the results of this study, it found that
most of preeclampsia and eclampsia occurs without
risk factors with the proportion of 75% and 83.4%.
Another risk factor for preeclampsia and eclampsia
is a history of preeclampsia with the proportion of
10.1% in preeclampsia cases while 8.3% in eclamp-
sia cases. A study by Elok and Hendrati (2014) on
the epidemiology of preeclampsia and eclampsia in
Dr. Soewandhi Surabaya Hospital involving 70 cases
shows that the proportion of without risk factors
in preeclampsia and eclampsia is 74% and history
of previous preeclampsia with a proportion of
18%. These findings are the same with researcher.?
Furthermore, a study by Djannah and Arianti (2010)
also found the same thing which the incidence of
preeclampsia without risk factors has a proportion of
83% and it is almost similar to researcher’ finding.?
A study conducted by Wuryandari (2012) by using
886 cases at Ratte Mattaher Jambi hospital, it also
shows a similar result with researcher which the
incidence of preeclampsia without risk factors has a
proportion of 81.5%." Last but not least, the previ-
ous history of preeclampsia tend to increase the risk
of getting recurrent preeclampsia during pregnancy
for 7 times. Women with recurrent preeclampsia
tend to experienced severe preeclampsia.'

Socioeconomic status

The result of this research found that the majority
of preeclampsia cases is middle socioeconomic
status with a proportion of 67% while the major-
ity of eclampsia cases is low socioeconomic status
with a proportion of 50%. A study by Rozikhan
(2007) shows that middle socioeconomic status in
preeclampsia status is higher compared to others
with a proportion of 69% cases.* Additionally,
another study conducted by Makbruri (2015) on
preeclampsia is a risk factor for low birth weight
baby in Palembang by using 278 cases; it found that
middle socioeconomic status has a proportion of
98% in preeclampsia cases. This finding is similar
to researcher.”

LIMITATION

The limitation of this research is it is conducted
as a descriptive study which it only studies on
risk factors and characteristic of preeclampsia and
eclampsia patients and does not involve further
research on the relationship between each variable.
Furthermore, it is important not mention that the
data collected in this study is secondary data taken
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from medical records at Sanglah hospital. Also, the
data for socioeconomic status is based on educa-
tional level, occupation, address, the frequency of
antenatal care and hospital fees of pregnant patients
which is assumed by the researcher.

CONFLICT OF INTEREST

Researcher considers that there is no conflict of
interest in this study.

CONCLUSION

In this research, the expecting age of 20-35 years old
in preeclampsia and eclampsia cases is the highest.
Primigravida with gestational age >37 weeks is the
highest. Overweight is the greatest in BMI category
while overnourished has the most number of cases.
The majority of preeclampsia and eclampsia cases
occur without risk factors. Middle socioeconomic
status is dominant in socioeconomic status.
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