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Abstract

Objective : To compare vitamin D level in non-pregnant
reproductive age women and first-trimester pregnant
women.

Methods : This was acomparative cross-sectional study.
The vitamin D serum level of two groups, the first one
wasnon-pregnant reproductive age women (18-35
years), and the second one was first-trimester pregnant
women,was collected. Samples were examined by Electro
Chemiluminescence Immunoassay (ECLIA) method. The
study was conducted in Dr. Hasan Sadikin Hospital in
February-April 2018.

Results : The mean of vitamin D level in the non-pregnant
reproductive age women group was 18.73 (6.93) ng/mL,
while the first-trimester pregnant women group was 13.87
(4.04) ng/mL. The difference in mean of vitamin D level in
both groups was significant with p-value<0.001.

Conclusions : Vitamin D level in the non-pregnant
reproductive age women group is higher than the first-
trimester pregnant women group.

Keywords : first-trimester pregnant women, non-pregnant
reproductive-age women, vitamin D.

Abstrak

Tujuan : Membandingkan kadar vitamin D pada perempuan
usia reproduksi tidak hamil danperempuan hamil trimester
pertama sehingga dapat mencegah berbagai komplikasi
kehamilan.

Metode : Penelitian analitik komparatif potong lintang
terhadap 60 perempuan yang dibagi menjadi 2 kelompok,
kelompok perempuan usia reproduksi tidak hamil (18-35
tahun) dan kelompok perempuan hamil trimester pertama.
Pada kedua kelompok dilakukan pemeriksaan kadar
vitamin D dengan metode Electro-chemiluminescence
immunoassay(ECLIA). Penelitian ini dilakukan di RSUP Dr.
Hasan Sadikin pada bulan Februari-April 2018.Data diproses
menggunakan program SPSS versi 24.0.

Hasil : Kadar vitamin D rata-rata pada kelompok perempuan
usia reproduksi tidak hamil adalah 18,73 (6,93) ng/mL,
sedangkan pada kelompok perempuan hamil trimester
pertama adalah 13,87 (4,04) ng/mL. Perbedaan kadar rata-
rata vitamin D pada kedua kelompok tersebut bermaka
dengan nilai p<0,001.

Kesimpulan : Kadar vitamin D pada kelompok perempuan
usia reproduksi tidak hamil lebih tinggi dibandingkan
dengan kelompok perempuan hamil trimester pertama.

Kata kunci: perempuan hamil trimester pertama, perempuan
usia reproduksi tidak hamil, vitamin D.
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INTRODUCTION

Vitamin D is a fat-soluble vitamin that plays
an important role in overall health. Vitamin
D deficiency is widespread among women
worldwide, particularly in Indonesia and Malaysia,
with the prevalence up to 63%. Approximately
504 ofreproductive age women (18-40 years) is
found the mean of 25-hydroxy-vitamin D (25[OH]
D) serum level is 48 nmol/L.! Forty-eight percent

of first trimester pregnant women in US also have
vitamin D deficiency, with the mean of 25(OH)D
serum level is 40 nmol/L.? Vitamin D deficiency
has been widely discussed as a health problem
that affects not only musculoskeletal health but
also the problem of acute and chronic diseases as
well as an increased risk of cancer, autoimmune
disease, diabetes, and cardiovascular disease.?

Vitamin D deficiency is defined as 25-hydroxy-
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vitamin D serum level< 20 ng/mL (50 nmol/L),
while vitamin D insufficiency is vitamin D serum
level 21-29 ng/mL (52-72 nmol/L).* Factors that
affect vitamin D deficiency in non-pregnant
reproductive age women and first trimester
pregnant women include the changes of organ
functions involved in the synthesis of 25 (OH) D
such as skin, liver, kidney, and intestines; lifestyle
that tend to avoid sunlight; use of sunscreen; and
low intake of foods containing vitamin D. Whereas
in these groups need to get attention because
they are vulnerable to nutritional problems due
to the physiological role of menstruation and
childbirth.> Increased Body Mass Index (BMI)
is also another factor that can affect vitamin D
levels.®

The effect of vitamin D on muscle strength
and muscle function has been shown in various
studies of skeletal musclesin animals and humans.
Pelvic floor weakness can manifest clinically in
symptoms of pelvic floor dysfunction, including
urinary incontinence, faecal incontinence, and
pelvic organ prolapse. Thus there appears to be
a relationship between the low serum vitamin
D concentration which causes reduced skeletal
muscle mass and muscle strength. The clinical
relation of vitamin D deficiency and pelvic floor
disorders is thought to be due to reduced skeletal
muscle mass and muscle strength throughout
the body, including the pelvic floor muscles of
pelvis.’

Study shows that most of the reproductive age
women in Indonesia have vitamin D deficiency.®
Pregnancy and childbirth causes damage to the
pelvic muscles due to stretching some pelvic
muscles. After the birth, the pelvic muscles
damaged need to repair, for about 3 months.
Various causes influence the healing of pelvic
muscles, and one of them is vitamin D level in
reproductive age women and first trimester
pregnant. Providing vitamin D supplementation
tonon-pregnant reproductive age women and
first trimester pregnant are not routinely given in

Indonesia. The normal value of vitamin D levels
in non-pregnant reproductive age women and
first trimester pregnant in Indonesia remains
unknown. In addition, study on the cause of
vitamin D deficiency has never been done in
Indonesia.

Considering these problems, this study aimed
to compare vitamin D level in non-pregnant
reproductive age women and first-trimester
pregnant women in order to prevent some
complications in pregnancy and the pelvic floor
weakness, both in non-pregnant reproductive
age women and pregnant women.

METHODS

This was a comparative cross-sectional study.
Subjects were non-pregnant reproductive-age
women in Bandung and first-trimester pregnant
women (18-35years) in Dr. Hasan Sadikin Hospital
Bandung with a timeline of February to April 2018.
Samples were collected by consecutive sampling.
The total population were 60 women, divided into
two groups: 30 non-pregnant reproductive age
women, and 30 first trimester pregnant women
that match the inclusion and exclusion criteria.

The inclusion criteria were age 18-35 years
old, BMI 18-30 kg/m? have no vitamin D
supplementation, no smoking, exposed to
sunlight between 8.00-3.00 p.m, have no chronic
illness and malignancy. The exclusion criteria were
women who did not continue the examination
and those who were not included in the inclusion
criteria.

Blood sample of vitamin D from subjects
was collected and examined by Electro-
chemiluminescence immunoassay (ECLIA)
method.

Data were analyzed by T-test and processed
with the help of Statistical Product and Service
Solutions (SPSS) for Windows version 24.0.
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RESULT
Table 1. Characteristics of Age, BMI, Calories Intake, and Sunlight Exposure in both Groups
Groups
Non-pregnant First-trimester pregnant

Characteristics reproductive-age women women P-Value

(n=30) (n=30)
Age (year)
Mean (SD) 239 (4.6) 25.7 (4.6)
Median 215 26.5 0.153*
Range 19-34 19-34
BMI (kg/m2)
Mean (SD) 22.6 (2.8) 23.8 (3.1)
Median 219 24 .4
Range 18.3-29.9 18.7-29.5 0.101**
Calories intake (kcal)
Mean (SD) 2053.3 (179.5) 2223.3(170.6)
Median 2050 2250
Range 1700 - 2500 1800-2500 <0.001**
Sunlight exposure (minute)
Mean (SD) 18.0 (4.1) 17.7 (3.4)
Median 20 17.5 0.736*
Range 10-25 10-25

Interpretation : Calories intake in first trimester pregnant women was higher than non-pregnant reproductive age women
(p<0.05), *analyzed by Mann-Whitney; ** analyzed by unpaired t-test.

Table 2. Differences of Vitamin D Level in both Groups

Groups
Non-pregnant First-trimester pregnant
Variable reproductive-age women women P-Value
(n=30) (n=30)
Vitamin D level (ng/ml)
Mean (SD) 18.73 (6.93) 13.87 (4.04)
Median 17.58 12.34 0.004*
Range 10.39 -36.26 8.48 — 24.65
Vitamin D level after calories
intake adjusted
Mean (SE) 19.71 (1.03) 12.89 (1.03) <0.001**
Confident interval 95% 17.64 -21.78 10.82 - 14.96
Vitamin D status
Deficiency (< 12) 5 14
Insufficiency (12-20) 11 13 0.003***
Sufficiency (> 20) 14 3

Interpretation:Vitamin D level in non-pregnant reproductive age women was higher than first-trimester pregnant women
(p <0.001), *analyzed by Mann-Whitney; **analyzed by ; ***analyzed by Chi-square.

Figure 1. Differences of vitamin D level in non-pregnant

W O reproductive age women and first-trimester pregnant
Insuffiency: women

=12- 20 Mh/mL

Suffiency:
<12 - 150Mg/MI

Vitamin D Levels

Reproductive Age  Trimester 1 pregnant

Group

Analysis Convariance |p <0001
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Vitamin D level

Our study showed that the significant difference
of vitamin D level in both groups (p <0.001).
Vitamin D level in non-pregnant reproductive
age women was 18.73 (6.93) ng/mL, while in
the first-trimester pregnant women was 13.87
(4.04) ng/mL. The mean of vitamin D level both
before and after calories intakeadjusted in non-
pregnant reproductive age women was higher
than first-trimester pregnant women. Based on
vitamin D status, non-pregnant reproductive age
women have vitamin D sufficiency (46.7%), while
first-trimester pregnant women have vitamin D
deficiency (46.7%).

DISCUSSION

The characteristics of the subjects compared
in this study were age, Body Mass Index (BMI),
sunlight exposure and number of calories intake.
This was based on the assumption that these
factors can be confounding factors on the results
of this study. So to be able to compare the two
groups of studies, the characteristics of subjects
between non-pregnant reproductive age women
and first-trimester pregnant women must be
homogeneous. It was found that there were no
significant differences in the characteristics of
the subjects, the age of patients (p=0.153), BMI
(p=0.101) and duration of sunlight exposure
(p=0.736), while the number of calories intake
(p<0.001). This study concluded that both groups
are homogeneous; thus, it was expected that
bias due to age, BMI, and duration of sunlight
exposure could be removed so that both groups
could be compared.

The number of calories intake in this study was
similar to the study suggested that non-pregnant
reproductive age women have a daily calorie
intake of 1,800-2,000 kcal for mild daily activities
and 2,000-2,200 for moderate to heavy daily
activities. In the first trimester pregnant women,
the need for daily caloric intake increases by 150-
200 kcal. This is caused by rapid fetal formation
needs.’

Vitamin D Level in Non-pregnant Reproductive
Age Women and First-Trimester Pregnant
Women

The mean of vitamin D level in non-pregnant
reproductive age women in this study was found

to be significantly higher than first-trimester
pregnant women. All subjects in this study had
vitamin D level below normal (<30 ng/mL).

Vitamin D has an important role in calcium
homeostasis as well as bone development and
mineralization. Exposure to ultraviolet B (290-320
nm) is the main source of vitamin D.1° For bone
health, at least the level of 25-hydroxy-vitamin
D3 20 ng/mL is needed.’ Vitamin D deficiency
is very common however, the magnitude of
D hypovitaminosis could vary depending on
the population studied, regional and seasonal
considerations. Study in US found that the
prevalence of vitamin D deficiency in non-
pregnant reproductive age women was 52% up
to 87% in winter and depends on height.!? In a
systematic review of 195 studies conducted in
44 countries with participants of approximately
168,000 people, the mean of 25-hydroxy-vitamin
D3 serum level was <20 ng/mL for about 37.3%
of the study subjects. Vitamin D deficiency in
African-American, Turkish, and Chinese were
42.4%, 81.4%, and 79.7%, respectively.’?

Vitamin D deficiency is a factor in the
pathophysiology of several types of cancer,
cardiovascular disease, hypertension, diabetes
and morbidity in pregnancy.* 1+ Data from the
2005-2006 NHANES survey showed that 69%
of pregnant women and 78% of non-pregnant
reproductive age women in U had levels of 25-
hydroxy-vitamin D3 <30 ng/mL. In pregnancy,
the placenta is an extra-renal source of calcitriol
(1,25-dihydroxy-vitamin D).*2

In 504 women of childbearing age (WUS) aged
18-40 years found that serum concentrations of
25-hydroxy-vitamin D3 were 48 ng/mL with a
prevalence of vitamin D deficiency of 63%. As
many as 63% of WUS in Jakarta aged 18-40 years
have vitamin D deficiency with the mean level
of 25-hydroxy-vitamin D3 concentration of 19.2
ng/mLt was found that vitamin D deficiency
can be caused by lifestyle tend to avoid sunlight
exposure, use of sunscreen and low food intake
of vitamin D. People who live near the equator
exposed to sunlight without using a kind of
sunscreen protector have 25-hydroxy-vitamin D3
level >30 ng/mL.>Y

Vitamin D is deposited mainly in adipose
tissue and muscle. Vitamin D has been detected
in different adipose tissue compartments, such as
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the subcutaneous abdomen, omental, pericardial
and perirenal.’® *High-fat levels can also cause
low levels of vitamin D in the circulation due to
the trapping of vitamin D in fat cells.2’A study
found that 70.4% of obese women had 25(0OH)D
circulation between 25 and 75 nmol/L, compared
to 86.1% of reproductive-age women.?*Obese
women had 25 (OH) D lower than normal-weight
womeninthefirsttrimesterofpregnancy.Similarly,
a study by Bodnar et al. found that obese women
(based on pre-pregnant BMI) had lower serum
concentrations of 25(0OH)D compared to normal-
weight women in first-trimester pregnancy.?

Pregnancy can increase the concentration of
Vitamin D Binding Protein (VDBP) in circulation.
Estrogen metabolism can be disrupted in
obese women, and this can potentially affect
hepatic production of VDBP. Circulating VDBP
concentrations are influenced by the VDBP
phenotype, and a relationship between DBP,
gene polymorphism, and fat mass has been
demonstrated. In an in vitro study, interleukin-6
(IL-6) increases the expression of messenger
ribonucleic acid (mRNA) inside, and VDBP
secretion from hepatic cells. Higher levels of
circulating IL-6 in obese women are found and
could possibly affect DBP hepatic production.
Interestingly, DBP concentrations are positively
associated with serum lipids and high sensitive
C-reactive protein (hs-CRP).%¥The possible reason
forlow25(0OH)D infirst-trimester pregnantwomen
is low vitamin D intake. In a food intake survey
by Riksmaten showed that intake of vitamin D in
women, the age group of 18-30 years and 31-44
years was 5.2 and 6.2 pg/day respectively.'®

Concentrations of 1a,25-(OH) 2D and DBP
circulation increase during pregnancy. 1a,25-
(OH)2D increases due to increased renal la-
hydroxylase activity and increased DBP due to
increased estrogen levels that affect hepatic
production. Both VDR and the enzymes
responsible for converting 25 (OH) D to 1q, 25
(OH) 2D are present in the placenta, making it
at least have an autocrine or paracrine effect.
In observational studies, low vitamin D levels
during pregnancy have been associated with an
increased risk of preeclampsia, diabetes mellitus
in pregnancy, and fetal growth restriction.*®

The limitation in this study was the mean of
vitamin D level in the population in Southeast Asia,

especially in Indonesia, was still very limited, so
there was no reference value for vitamin D levels
for the mean of vitamin D level in Indonesian
women. This study was cross-sectional, so it could
not be concluded about the causes of differences
in vitamin D levels in both groups. Further study
was needed in the form of longitudinal studies
that assess differences in vitamin D levels by
giving vitamin D supplementation.

CONCLUSION

Vitamin D level in non-pregnant reproductive-
age women is higher than first-trimester pregnant
women.
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