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To examine the impact of maternal Vitamin D levels on blood sugar, blood weight, and fetal weight.

All maternity patients from two selected public primary health care in Semarang, Indonesia were selected in this 
study. Twenty-six pregnant women were analyzed for vitamin D serum. Maternity outcome then were evaluated for blood 
glucose, blood pressure and estimated fetal weight using ultrasonography. 

Our study found a normal range of vitamin D levels of pregnant women in Semarang followed by normal glucose 
level and systolic pressure. Pearson's correlation rank test for Vitamin D with estimated fetal weight, blood glucose, systolic 

estimated fetal weight

blood pressure, fetal weight, maternal blood glucose, vitamin D.

Vitamin D is a fat-soluble vitamin primarily 
obtained from sunlight exposure and several 
natural food sources, including liver, egg yolks, 

the general term for the two physiologically active 

metabolic processes. Both forms experience two 

25-hydroxyvitamin D and then in the kidney 
to form 1,25-dihydroxyvitamin D.¹ Vitamin D is 
required for numerous physiological processes, 

radicals, immune function, and cell division and 
proliferation. It also contributes to the prevention 
of infections, cancer, metabolic disorders such as 
diabetes, and thyroid dysfunction.2

including among pregnant women. Maternal 

of preeclampsia, infection, cesarean delivery, 
gestational diabetes mellitus, and fetal growth 
restriction. Vitamin D supplementation during 
pregnancy has therefore been recommended to 
prevent adverse outcomes.3 Although the optimal 
intake during pregnancy remains uncertain, it is 
likely higher than the commonly suggested 200–
400 IU per day. In 2010, the Institute of Medicine 
established 600 IU per day as the recommended 

suggests that vitamin D requirements during 
pregnancy and lactation may be higher than 

daily supplementation exceeding 1000 IU may 
be necessary to maintain adequate circulating 
25(OH)D concentrations.6,7 The Endocrine Society 
therefore recommends 1500–2000 IU per day, 
with a target maternal serum 25(OH)D level above 
30 ng/mL.8 Hollis and colleagues subsequently 
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demonstrated that daily supplementation with 
4000 IU resulted in 83.9% of pregnant women 
achieving at least 32 ng/mL at delivery, a level 
considered protective for maternal health.9

Several studies have proposed a potential link 
between low vitamin D levels and gestational 
diabetes.10,11

been observed to be more common among 
pregnant women with diabetes than among those 
without diabetes.12,13 Likewise, low circulating 
vitamin D levels have been associated with a 
higher incidence of hypertensive disorders in 
pregnancy.14 Beyond maternal risks, inadequate 
maternal vitamin D status may adversely affect 
fetal development. Adequate maternal 25(OH)
D and calcium reserves are essential for fetal 
bone formation and mineralization, as calcium is 
actively transported across the placenta. Previous 
studies have shown a positive association 

and calcium absorption during pregnancy.15 

in neonatal rickets, hypocalcemia, and skeletal 
abnormalities.16,17 Since the fetus relies primarily 
on maternal 25(OH) D, fetal serum concentrations 
are typically about 25% lower than those of the 
mother.18

In line with the evidence above, low maternal 
serum vitamin D levels may be associated with 
several adverse pregnancy outcomes. However, 
data on the effects of vitamin D supplementation 
on maternal and neonatal health remain limited. 
Only a small number of studies have explored 
the mechanisms through which vitamin D may 

fetal growth. Additionally, most investigations 
on vitamin D status and pregnancy outcomes 
have been observational. Therefore, the primary 
objective of this study was to evaluate the impact 
of maternal vitamin D levels on fetal weight, 
systolic blood pressure, and maternal blood 
glucose levels.

A cross-sectional study was conducted among 
pregnant women in public primary health care 

September – October 2023. This study have been 

Islamic University (No.29/KEPK-RSISA/II/2025). 
A purposive sampling methods were used in 

this study to select public primary health care 
in Semarang. Of all 37 public primary health 

urban and rural area. All pregnant women from 
two selected public primary health care were 
included in the study as long as not met the 
exclusion criteria, including, women with thyroid 
or parathyroid disorders, pregnant women with 
diabetes history, and those individuals who have 
consumed Vit. D supplements within previous six 
months. All agreed participants were given an 
informed consent to enrolled in this study.

Vitamin D levels were measured using Enzyme 
Linked Immunosorbent Assay (ELISA) for 25(OH)
D using blood serum samples taken from patients 
on their visit to the primary healthcare according 
to manufacture protocol (DuoSet® ELISA, R&D 
System, Mineapolis, USA). From the same serum, 
glucose levels were analyzed using Glucose 
Assay reagent (Sigma Aldrich, Merck, Darmstadt, 
Germany) according to manufacture protocol. 

To asses the correlation between vitamin 
D levels and clinical outcome of pregnant 
women, blood pressure was measure twice 
on a resting condition using standardized 
sphygmomanometer (Rudolf Riester GmbH, 

was measured using ultrasonography (Philips, 
Eindhoven, The Netherlands) operated by single 
obstetrician.

Statistical analysis was conducted using SPSS 

USA). The appropriate correlation test was selected 
based on data distribution: Pearson's correlation 

was applied to non-normally distributed data. A 
two-tailed p-value less than 0.05 (p < 0.05) was 

  

We recruited twenty-six pregnant women 
in two public primary health care in Semarang, 
including Puskesmas Lebdosari and Puskesmas 
Mijen. The participants average was 28.08 ± 5.67 
years old. Gestational age was predominantly in 
the third semester (53.8%), with a mean of 27.21 
± 10.21 weeks, measured by ultrasonography 
and operate by obstetrician/gynecologist. The 
average Body Mass Index (BMI) of participants 

normal weight (42.3%), followed by overweight 
(30.8%), obese (19.2%), and underweight (7.7%). 
Mean vitamin D levels were 23.56 ± 3.57 ng/ml, 
indicating values within the normal range. Blood 
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glucose levels averaged 146.42 ± 32.13 mg/
dl, while the estimated fetal weight, measured 
by ultrasonography, had a mean of 1333.57 ± 
111.33 grams.  As seen in the table 1, the results 
of normality test obtained P>0.05, so the data 

can be tested using the parametric correlation 
test.

The study involved twenty-six pregnant 
women. The subject’s attributes are shown in the 
following table.

n %

3
9
14

2
11
8
5

11.5
34.6
53.8

7.7
42.3
30.8
19.2

28.08± 5.67

27.21± 10.21

25.84 ± 4.32

23.56± 3.57
146.42± 32.13
119.06± 16.95

1333.57± 1111.33

0.91
0.49

0.73

0.86
0.2101
0.62
0.34

Age, mean± SD

First 
Second 
Third 
(weeks)

2

Underweight
Normal weight
Overweight
Obesity
Vit. D levels (ng/dl)
Blood Glucose levels (mg/dl)
Systolic Blood Pressure
Estimated Fetal Weight

Blood Glucose 
Systolic Blood Pressure
Gestational Age
Estimated Fetal Weight

0.703
0.405
0.955
0.84

Ultrasonography: operate by obstetrician/
gynecologist

The Pearson’s correlation rank test results for 
Vit. D with estimated fetal weight, blood glucose, 
systolic blood pressure, and gestational ages 
showed a value of P>0.05. Statistically, it means 
that there is no correlation between Vit. D and 
other variables.

In obstetrics and gynecology aspect, Vit. D 
is considered as crucial in sustaining pregnant 
women’s health and treating illnesses. As 
previously stated, the Endocrine Society suggests 
30 ng/ml of Vit. D for pregnant woman, whilst 
The Established of Pharmaceutical proposes 20 
ng/ml.4,8. A study demonstrates that pregnant 

Vit. D levels that non-pregnant women of similar 
age.19 within this study the average serum Vit. D 
level among all participants was recorded at 23.56 
ng/ml. While this concentration is in line with the 
Institute of Medicine standards, it falls short of the 

levels of 25(OH)D in the serum have been 
associated to several adverse pregnancy results, 
including gestational diabetes, preeclampsia, and 
the birth of children categorized as undersized for 
their gestational age.12,13,20–25  Previous researchers 
conducted a comprehensive investigation and a 
meta-analysis, revealing a connection between 
maternal vitamin D levels and the prevalence of 
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challenging to achieve a uniform distribution 
of data. Numerous previous investigations have 

This is caused by a variety of circumstances, 
including the lifestyle, education, and background 
of expectant mothers. We believe this to be the 

homogeneous individuals and an examination of 
the research subjects’ backgrounds and lifestyles 
are required for future studies.

According to our research, low fetal weight, 
premature labor, preeclampsia incidence, and 
blood glucose levels are all unaffected by Vit. D 
levels.

We are grateful to Permata Medika Hospital 
Semarang for establishing contact with the 
pregnant patients at Semarang Primary Health 

provided funding for this work under grant 
number 69/B.1/SA-LPPM/VII/2023.

gestational diabetes. 26  A recent research study 
has indicated that pregnant women who received 
50,000 IU of Vit. D every two weeks exhibited a 
reduced risk of developing gestational diabetes 
compared to those who received 400 IU daily. 
Nevertheless, some research indicates that giving 
the mother a daily dosage of 5000 IU of Vit. D3 at 
an average gestational age of 14 weeks did not 
raise her blood glucose levels in contrast to the 
control group.27 Furthermore, research revealed 
that providing 50,000 IU of Vit. D every two weeks 
to expectant mothers beginning at week 12 and 

insulin resistance.20

During a normal pregnancy, an increase in RAS 
activation causes increased quantities of renin and 
angiotensin I and II to be released into the blood. 
Renin, angiotensin I, and II circulation levels were 
lower in PE than in a typical pregnancy. However, 
in response to stimuli, the autoantibody against 
angiotensin II and the plasma receptor for renin 
were both activated.2 1.25 (OH)2D can decrease 
the transcription of the renin gene through a 
mechanism that depends on the VDR, and PE 
patients have higher plasma levels of active renin 
that women with normotension. This causes 
signaling to increase systemic blood pressure.28,29 
After entering the circulation, Vit. D is hydrolyzed 
in the liver to produce 25-hydroxyVit. D (25[OH]
D), which then gets transformed by the kidneys 
to 1,25-dihydroxyVit. D (1.25[OH]D). The fetus 
absorbs Vit. D from the mother in the active form, 
1.25 (9OH)2D. The failure of 1.25(OH)2D synthesis 
and the consequences on blood pressure control 
induced by injury to the kidney and placenta's 
blood vessel cells causes blood pressure to 
increase.15,30

It is commonly known that Vit. D affects the 
development of fetal bone mineral and that 
changes in a woman’s calcium homeostasis 
during pregnancy increasing the amount of 
calcium available for the mineralization of the 
quickly expanding fetal skeleton.31 Studies on the 
mother-child interaction have indicated that low 
Vit. D
fetus' capacity to acquire bone minerals.32 The 
study, which included 39 pregnant women, found 
that the neonate's Vit. D levels were connected 
to maternal concentrations throughout the 
third trimester but had no association with the 
newborn's birth weight.33

Our results did not align with those of some 
earlier research. This study is observational, 
like the majority of research on Vit. D levels in 
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