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Abstract

Objective: To determine the frequency distribution and the relation of risk factors to vitamin D levels in women with early
onset (EOSPE), late-onset severe preeclampsia (LOSPE), and normal pregnancy.

Methods: This study was cross-sectional with pregnant women diagnosed with EOSPE LOSPE at RSUP DR M Djamil Padang
and normal pregnancy at the Pengambiran Health Center. The serum samples of the research subjects were examined for
blood levels of Vitamin D using the ELISA kit.

Results: Frequency distribution of risk factors for EOSPE respondents aged 20-35 years 50%, mothers not working 85%, single
pregnancy 95%, normal blood sugar 80%, and an increase in the number of leukocytes 90%. Frequency distribution of LOSPE
respondents, maternal age 20-35 years 60%, mothers not working 95%, single pregnancy 95%, normal blood sugar 65%,
and increasing leukocytes 75%. Based on the data analysis test EOSPE respondents with risk factors for preeclampsia history
and body mass index had a significant relation with vitamin D levels with P Value 0.00 (P < 0.05). LOSPE mothers with gravid
risk factors, history of preeclampsia, history of hypertension, and history of Diabetes Mellitus had a significant relation with
Vitamin D levels P Value 0.00 (P < 0.05).

Conclusion: The results of statistical tests for LOSPE mothers had a significant relation with Vitamin D levels compared to
the risk factors for EOSPE mothers. The incidence of preeclampsia is influenced by complex etiopathogenesis, one of which is
influenced by vitamin D levels.
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INTRODUCTION

According to the World Health Organization
(WHO), the Maternal Mortality Rate (MMR) is
still very high, around 810 women die from
complications related to pregnancy or childbirth
every day, and 295,000 women die during and
after pregnancy and childbirth."MMR inIndonesia
in 2017 and 2019 did not change, 305 per 100,000
live births. The leading cause of maternal death
is hypertension in pregnancy 27.2%.> According
to WHO, incidence of preeclampsia ranges from
0.51% - 38.4%, while the incidence in Indonesia is
around 3.4% - 8.5%.2

There are many theories about the causes
of preeclampsia, including theories of placental
vascular abnormalities, placental ischemia,
nutritional deficiencies, and inflammation.
increased VitD levels may improve the human
extravillous trophoblast invasion, which s
required for normal placentation.*

Vitamin D is produced through food or
endogenous synthesis as ergocalciferol (vitamin
D2) is obtained from plants while cholecalciferol
(vitamin D3) is obtained from animals. The
majority is produced endogenously in the skin
from ultraviolet radiation.> About 50% of the
pregnancies are classified as vitamin D deficient.
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This deficiency is likely the result of increased
melanin content that prevents adequate
exposure to ultraviolet B radiation for conversion
of 7-dehydrocholesterol to vitamin D. With an
increased incidence of vitamin D deficiency, there
is increased awareness of the potential impact on
pregnancy outcome.®

In the antenatal population in London, vitamin
D levels were less than 25 nmol/L, found 47%
Asian Indian, 64% Middle Eastern, 58% Black
and 13% Caucasian. United States, 33% deficient
levels of vitamin D, 24% in Canada, 45% in
Belgium, 44% in the Netherlands, 20% in Spain,
and 77% in Germany. In Asia, the incidence of
vitamin D deficiency is 90%, Turkey 67%, Iran
96%, and India 69%.’

Recent epidemiologic data has linked Vitamin
D deficiency to adverse perinatal outcomes.
More recently, data support associations
between Vitamin D deficiency, preterm birth,
decreased birth weight, and hypertensive disease
in pregnancy.®

Preeclampsia is classified based on gestational
age. Early onset preeclampsia (EOSPE) occurs
before 34 weeks of gestation and is closely
associated with impaired trophoblast invasion
and failure of spiral artery remodelling. Late-
onset preeclampsia (LOSPE) occurs at or after 34
weeks of gestation. It is caused by an increased
susceptibility of the maternal vasculature to
an inflammatory state to normal pregnancy
or placental atherosis that initially develops
normally.®°

Preeclampsia is the second leading cause of
maternal mortality in Indonesia, accounting for
27.1% of maternal deaths, and was the second
largest cause of maternal mortality (12%) in West

Sumatra in 2015.1n 2016, it ranked as the leading
cause of maternal death (25%) in Padang. Data
from the medical records at Dr. RSUP M. Djamil
Padang reported preeclampsia cases at 32.5% in
2016, 38.8% in 2017, and 15.7% in 2018. Given
the issues and data presented, the researchers
aimed to investigate the relationship between
risk factors and vitamin D levels in pregnant
women diagnosed with early-onset preeclampsia
(EOSPE), late-onset preeclampsia (LOSPE), and
those with normal pregnancies in Padang City in
2021.

METHODS

This study used a cross-sectional method,
which linked risk factors to vitamin D levels in
pregnancies diagnosed with EOSPE, LOSPE,
and normal pregnancy at Padang in 2021. Data
collection involved the use of a questionnaire,
with the respondent's venous serum and a human
vitamin D kit serving as the primary materials. The
research instrument was an observation sheet
that recorded the results of the vitamin D level
assessments. Blood samples were collected from
the maternity ward and the obstetrics polyclinic
at RSUP Dr. M. Djamil, Padang City. The data
gathered will be analyzed using both univariate
and bivariate analyses, employing the Statistical
Program for Social Science (SPSS). The ethical
approval from the Faculty of Medicine Ethic
Committee, Andalas University No 456/UN.16.2/
KEP-FK/2021.

RESULT

Subject Characteristics

Table 1. Frequency distribution of early-onset preeclampsia (EOSPE) and late-onset preeclampsia (LOSPE)

Characteristics EOSPE LOSPE
Frequency (F) % Frequency (F) %
Age < 20 years 1 5 - -
20 -35 years old 10 50 12 60
35 years old 9 45 8 40
Amount 20 100 20 100
Mom's job Housewife 17 85 19 95
working mom 3 15 1 5
Amount 20 100 20 100
Pregnancy SinglePregnancy 19 95 19 95
Gameli 1 5 1 5
Amount 20 100 20 100
Blood pressure 140 - < 160 mmHg 1 5 8 40
> 160 mmHg 19 95 12 60
Amount 20 100 20 100
blood sugar Hypoglycemia 1 5 3 15
Normalblood sugar 16 80 13 65
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Hyperglycemia 3 15 4 20
Amount 20 100 20 100
Leukocytes Normal 2 10 5 25
Leukocytosis 18 90 15 75
Amount 20 100 20 100

From Table 1 with EOSPE respondents, 50%
of mothers 20-35 years, 85% a housewife, 95%
of singleton pregnancies, mothers with blood
pressure of 160 mmHg 95%, EOSPE mothers
with normal blood sugar 80%, and increasing of
leukocytes 90%. Mothers diagnosed with LOSPE

Table 2. Distribution of the frequency of normal pregnancies

found 60% aged 20-35 years, a housewife 95%,
singleton pregnancies 95%, mothers with blood
pressure 160 mmHg was 60%, normal blood
sugar 65%, and had an increasing of leukocytes
75%.

Normal Pregnancy

Frequency (F)

%

Age < 20 years 1 3.1
20 -35 years old 30 93.8
35 years old 1 3.1
Amount 32 100
Mom's job A House Wife 26 81.2
working mom 6 18.8
Amount 32 100
Pregnancy Single Pregnancy 32 100
Gameli - -
Amount 32 100
Blood pressure Hypotension 3 9.4
Normal 28 87.5
Hypertension 1 3.1
Amount 32 100
Table 2 shows that 93.8% of normal pregnant
women were aged 20-35 years, 81.2% were
housewives, 100% had singleton pregnancies,
and 87.5% had normal blood pressure.
Table 3. Relation between risk factors for EOSPE and vitamin D levels
Vitamin D Level Amount
Risk Factors Deficiency Severe Deficiency P-Value
F % F % F %
Age
< 20 years 0 0 1 5 1 5 0.922 **
20 -35 years old 3 15 7 35 10 50
35 years old 2 10 7 35 9 45
Amount 5 25 15 75 20 100
Gravida
Primigravida 3 15 4 20 7 35
Multigravida 2 10 11 55 13 65 0.290***
Amount 5 25 15 75 20 100
PE history
Never 4 20 14 70 18 90 0.000*
Ever 1 5 1 5 2 10
Amount 5 25 15 75 20 100
History of Hypertension
Never 4 20 15 75 19 95
Ever 1 5 0 0 1 5 0.250***
Amount 5 25 15 75 20 100
History of Kidney Disease
Never 5 25 15 75 20 100 Constant variables
Ever 0 0 0 0 0 0
Amount 5 25 15 75 20 100
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DM history
Never 5 25
Ever 0 0
Amount 5 25

IMT
Underweight 0 0
Normal 3 15
Overweight 2 10
Obesity 0 0
Jumlah 5 25
Hb level

Normal 5 25
Mild Anemia 0 0
Moderate Anemia 0 0
Severe Anemia 0 0
Amount 5 25

75 20 100 Constant variables
0 0 0

75 20 100

0 0 0

45 12 60 0.000*
30 8 40

0 0 0

75 20 100

50 15 75

15 3 15 0.150**
10 2 10

0 0 0

75 20 100

Note : *chi-square Test

**Mann Whitney Test
***Fisher's Test

Based on Table 3, 35% of women with early-
onset preeclampsia (EOSPE) were aged between
20-35 years and over 35 years, while 55% were
multigravida. Additionally, 70% of women with
EOSPE had no history of preeclampsia, 75% had
no history of hypertension, 75% had no history of
kidney disease, and 75% had no history of diabetes
mellitus. Among women with EOSPE, 45% had a
normal BMI, and 50% had normal hemoglobin
levels, with severe vitamin D deficiency observed.

Bivariate analysis revealed a significant
relationship between risk factors and vitamin D
levels in pregnant women with EOSPE, specifically

for a history of preeclampsia (P-value = 0.000)
and maternal Body Mass Index (BMI) (P-value
= 0.000), both with P-values < 0.005. However,
other risk factors such as maternal age (P = 0.922),
gravidity (P = 0.290), history of hypertension (P
= 0.250), and hemoglobin levels (P = 0.150) did
not show a significant association with vitamin D
levels, as their P-values exceeded 0.05. Maternal
factors such as a history of kidney disease and
diabetes mellitus could not be statistically tested
against vitamin D levels due to constant variable
data.

Table 4. Relation between late onset preeclampsia risk factors (LOSPE) and vitamin D levels

Vitamin D Level Amount
Risk Factors Deficiency Severe Deficiency P-Value
F % F % F %
Age
< 20 years 0 0 0 0 0 0 0.075**
20 -35 years old 0 0 12 60 12 60
35 years old 2 10 6 30 8 40
Amount 2 10 18 90 20 100
Gravida
Primigravida 0 0 4 20 4 20 0.000*
Multigravida 2 10 14 70 16 80
Amount 2 10 18 90 20 100
History of PE
Never 2 10 17 85 19 95 0.000*
Ever 0 0 1 5 1 5
Amount 2 10 18 90 20 100
History of Hypertension
Never 2 10 17 85 19 95 0.000*
Ever 0 0 1 5 1 5
Amount 2 10 18 90 20 100
History of Kidney Disease
Never 2 10 18 90 20 100 Constant variables
Ever 0 0 0 0 0 0
Amount 2 10 18 90 20 100
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History of DM
Never 2 10 16 80 18 90 0.000*
Ever 0 0 2 10 2 10
Amount 2 10 18 90 20 100
BMI
Underweight 0 0 0 0 0 0
Normal 0 0 8 40 8 40 0.131**
Overweight 1 5 8 40 9 45
Obesity 1 5 2 10 3 15
Amount 2 10 18 90 20 100
Hb level
Normal 1 5 16 80 17 85
Mild Anemia 1 5 2 10 3 15 0.154**
Moderate Anemia 0 0 0 0 0 0
Severe Anemia 0 0 0 0 0 0
Amount 2 10 18 90 20 100

Note: *chi-square Test
**Mann Whitney Test
***Fisher's Test

Based on Table 4, 60% of women with LOSPE
are aged 20-35 years, 70% multigravida, 85%
have no history of preeclampsia, 85% have no
history of hypertension, 90% have no history of
kidney disease, 80% have no history of Diabetes
Mellitus, 40% have normal and overweight BMI,
and 80% have normal hemoglobin levels and
have severe deficiency of Vitamin D levels.

The results of bivariate analysis between
gravid (P = 0.000), history of preeclampsia (P =
0.000), history of hypertension (P = 0.000), and

history of Diabetes Mellitus (P = 0.000) LOSPE
had a significant relationship with vitamin D
levels, P Value < 0.005.

Relation between LOSPE such as maternal
age (P = 0.075), maternal body mass index (P =
0.131), maternal hemoglobin level (P = 0.154)
with vitamin D levels didn't have a significant
relationship because P Value > 0.05. Risk
factors for a history of kidney disease cannot be
statistically tested with vitamin D levels because
the variable data are constant.

Table 5. Relation Between Normal Pregnancies and vitamin D levels in Pengambiran Health Center in 2021

Vitamin D Level Amount
Risk Factors Deficiency Severe Deficiency P-Value
f % F % f %
Age
< 20 years 1 3.1
20 -35 years old 30 93.8
35 years old 1 3.1
Amount 32 100
Gravida
Primigravida 20 62.5
Multigravida 12 37.5
Amount 32 100
History of PE
Never 32 100
Ever 0 0
Amount 32 100
History of Hypertension
Never 31 96.9
Ever 1 3.1
Amount 32 100
History of Kidney Disease
Never 32 100
Ever 0 0
Amount 32 100
History of DM
Never 32 100
Ever 0 0
Amount 32 100
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BMI
Underweight
Normal
Overweight
Obesity
Amount

6.3
53.1
343

6.3
100

For data on normal pregnancies, it was not
possible to statistically test the relationships
between maternal age, gravidity, history of
preeclampsia, hypertension, kidney disease,
diabetes mellitus, or body mass index with
vitamin D levels, as the vitamin D levels in all
normal pregnant women were constant, showing
100% severe deficiency.

DISCUSSION

Analysis Between Risk Factors for Early Onset
Preeclampsia (EOSPE) and Vitamin D Levels

The results showed a significant relationship
between maternal age and vitamin D levels as
risk factors for early-onset preeclampsia (EOSPE).
This finding aligns with research conducted at
the Majalengka Health Center, which reported
that 70% of preeclampsia cases occurred in
women aged 20-35 years. This is consistent
with the theory that, as the gestational period
progresses, the body's organs must work harder
to accommodate the demands of pregnancy,
thereby increasing the risk of complications such
as preeclampsia.’

Additionally, the low levels of vitamin D
observed in women with EOSPE in this study
are consistent with findings from case-control
studies. Specifically, serum 25(OH)D levels below
37.5 nmol/L during early pregnancy (around 22
weeks) are associated with a fivefold increase
in the incidence of preeclampsia, with the risk
doubling for every 50 nmol/L decrease in serum
25(0OH)D levels during pregnancy.’

Several studies explaining the age
characteristics obtained p> 0.05 which stated
that there was no difference between the two age
groups of normal pregnancy and preeclampsia
with vitamin D levels.™

There is no significant relationship between
Gravid EOSPE and levels of Vitamin D. Research
conducted by Leony in 2020 also obtained the
same which stated there was no difference
between gravid normal pregnancy and
preeclampsia with vitamin D levels.™

Risk factors for the history of preeclampsia
with EOSPE concluded a significant relationship

between the history of preeclampsia in EOSPE
and Vitamin D levels. This study was conducted
by Robinson et al., regarding EOSPE, 25(OH)D
levels were significantly lower than the control.
In this study, logistic regression analysis was
performed to assess the effect of maternal serum
25(0OH)D levels and it was found that every 10 ng/
mL increase in serum decreased EOSPE by 63%."

Vitamin D levels assessed in early pregnancy
were found to be lower among women who
subsequently experienced preeclampsia. The
study noted a two-fold increased risk for
preeclampsia associated with a decrease of 20
ng/mL in serum vitamin D levels after adjusting
for confounding factors.™

There is a significant relation between BMI
of EOSPE and Vitamin D levels. The results are
in accordance with the theory that low levels
of vitamin D are one of the causes of being
overweight, this is due to a decrease in the
bioavailability of vitamin D from the skin and
the presence of deposition in fat which causes
vitamin D to be trapped in fat and cannot be
easily excreted."”

Research conducted by the Division of
Maternal-Fetal Medicine, Department  of
Obstetrics and Gynecology, and Department
of Pediatrics at the Medical University of South
Carolina found that early-onset preeclampsia
(EOSPE) was associated with an 8% increase in the
odds of EOSPE when comparing the risk factors
related to Body Mass Index (BMI) between the
EOSPE group and a control group.'®

50% of EOSPE with normal hemoglobin levels
and vitamin D deficiencies. P value was 0.150 (p
> 0.05), there is no significant relation between
EOSPE maternal hemoglobin levels and vitamin
D levels.™

Conclusion: Risk factors for history of
preeclampsia and body mass index are
significantly related to vitamin D levels for EOSPE
with P Value <0.05.

Analysis Between Risk Factors for Late-Onset
Preeclampsia (LOSPE) and Vitamin D Levels

The study results indicated that 60% of mothers
with late-onset preeclampsia (LOSPE) aged
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20-35 years experienced vitamin D deficiency,
with a p-value of 0.075 (p > 0.05). This suggests
that there is no significant relationship between
LOSPE, age, and vitamin D levels. Vitamin D
deficiency in LOSPE may be attributed to the
normal physiological increase in vitamin D levels
during pregnancy, which typically begins early
in gestation and continues to rise, potentially
doubling in the third trimester. Elevated vitamin
D levels are essential for various functions,
including bone metabolism, immunomodulation,
blood pressure regulation, and the maintenance
of insulin secretion by pancreatic beta cells. The
increase in vitamin D levels during the third
trimester may also have implications for LOSPE.*

Seventy percent of multigravida women with
late-onset preeclampsia (LOSPE) experienced
vitamin D deficiencies, with a p-value of 0.000
(p < 0.05), indicating a significant relationship
between the gravid factor of LOSPE and vitamin
D levels. Analysis by Septiasih demonstrated
that gravida status was significantly related to
the incidence of preeclampsia, as indicated by
a p-value < 0.05. This suggests that vitamin D
deficiencies are associated with preeclampsia,
thereby establishing a significant relationship
between gravida status and vitamin D levels.?!

Eighty-five percent of women with late-
onset preeclampsia (LOSPE) who had no prior
history of preeclampsia experienced vitamin
D deficiency. The P-value of 0.000 (p < 0.05)
indicates a significant relationship between the
history of preeclampsia and vitamin D levels in
LOSPE. This study aligns with previous research,
which found a significant difference in vitamin
D status between women with and without
preeclampsia (< 50 nmol/L versus > 50 nmol/L,
p = 0.002). Among pregnant women with vitamin
D deficiency (< 50 nmol/L), 1.4% developed
severe preeclampsia, whereas only 0.6% of those
with sufficient vitamin D levels (= 50 nmol/L)
experienced severe preeclampsia.*?

Eighty-five percent of LOSPE did not have a
history of hypertension having severe deficiency
of vitamin D levels, p-value 0.000 (p < 0.05) there
is a significant relationship between a history of
hypertension in LOSPE and levels of Vitamin D.
Thisstudyisin line with research about the relation
between vitamin D levels and blood pressure
in pregnancies which explains that vitamin D
intake is significantly related to blood pressure
(p = 0.028).20 The lower vitamin D intake, the
systolic blood pressure will increase. The risk of
hypertension in pregnancy increases when serum

vitamin D levels are low. Vitamin D levels (1,25
dihydroxyvitamin D) can prevent hypertension in
pregnancy by its effects on immune modulation
and vascular function.?

In PE, circulating serum angiotensin I,
angiotensin I, and aldosterone are lower
compared to normotensive women, while plasma
active rennin levels and autoantibodies to the
Angiotensin 1I type I receptor, which stimulate
receptor signaling to increase systemic blood
pressure, are higher.*

Eighty percent of LOSPE have no history
of Diabetes Mellitus having severe deficiency.
The p-value was 0.000 (p < 0.05), so there is a
significant relationship between the history of
Diabetes Mellitus in LOSPE and the levels of
Vitamin D. This study is in line with the theory that
pregnant women with a history of gestational
diabetes had significantly lower levels of 25-OHD
than the comparison group. Gestational diabetes
results from pregnancy-induced insulin resistance
and impaired compensatory insulin secretion.
Evidence suggests that vitamin D improves insulin
sensitivity by enhancing the insulin response to
glucose transport. In addition, vitamin D plays a
role in early placental development through gene
regulation and expression, which may influence
the development of preeclampsia.?®

Forty percent of LOSPE with normal BMI
and 40% overweight have severe deficiency
of Vitamin D levels. P value 0.131 (p > 0.05)
shows no significant relationship between
LOSPE maternal body mass index and vitamin
D levels. Tested the relation between 2 groups
of normal pregnancies and preeclampsia with
BMI, it was found that 61.9% of obese women
experienced preeclampsia during pregnancy, this
was associated with vitamin D levels where the
BMI factor was not significantly associated with
vitamin D levels with p value 0.200.16 In normal
BML, increased levels of adiponectin can suppress
the expression of adhesion molecules on vascular
endothelial cells and cytokines. Production of
macrophages to minimize the inflammatory
process associated with preeclampsia.?®

Eighty percent of LOSPEs with normal
hemoglobin have severe deficiency of vitamin
D levels. The p-value of 0.154 (p > 0.05) shows
no significant relation between LOSPE maternal
hemoglobin levels and Vitamin D levels. This
study is not in line with the results of studies
showing that mothers with vitamin D deficiency
have the highest proportion of anemia, which
may indicate that anemia has a stronger relation
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with vitamin D levels than other factors.?’

Thus, that gravid, history of preeclampsia,
history of hypertension, and history of Diabetes
Mellitus, had a significant relation with Vitamin D
levels with late-onset preeclampsia (LOSPE).

Analysis Between Normal Pregnancies and
vitamin D levels in Pengambiran Health Center

For data of normal pregnancies, it is not
possible to do statistical tests between age,
gravid, history of preeclampsia, history of
hypertension, history of kidney disease, history
of diabetes mellitus, maternal body mass index
with vitamin D levels because the data is constant
(100% Weight Deficiency).

In 2012, Wei et al. retrospectively analyzed
vitamin D status for PE risk in 697 nulliparous
women with singleton pregnancies in a
randomized, placebo-controlled trial of Vitamin
C and E supplementation to prevent PE. After
controlling smoking habits, the results showed
thatin first trimester pregnant women (average 11
weeks), vitamin D deficiency was not associated
with an increased risk of PE (P = 0.58).28

Observational  studies  evaluating  the
association between vitamin D and PE have
shown inconsistent results and must be
interpreted cautiously. This may result from study
design and methodology issues, including a lack
of adjustment of key confounding variables and
methods of measuring vitamin D levels. #

Need for further research on populations
with very low vitamin D levels to understand this
observation and identify factors that predispose
high-risk groups to PE and its more threatening
clinical subtypes.®°

CONCLUSIONS

Mothers with early-onset preeclampsia (EOSPE),
a history of preeclampsia, and maternal body
mass index showed a significant relationship
with vitamin D levels. In mothers with late-
onset preeclampsia (LOSPE), risk factors such as
gravidity, a history of preeclampsia, a history of
hypertension, and a history of diabetes mellitus
were significantly related to vitamin D levels.
Statistical analysis indicated that the risk factors
associated with LOSPE (gravidity, history of
preeclampsia, history of hypertension, and history
of diabetes mellitus) had a more significant
relationship with vitamin D levels compared to
the risk factors for EOSPE respondents (history

of preeclampsia and body mass index). The
incidence of preeclampsia remains influenced by
a complex etiopathogenesis.
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