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Abstract

Introduction: Vitamin D, a vital micronutrient, plays a crucial role in various physiological
processes, including bone health, immune function, and cellular regulation.

Objectives: The main objective of the study is to find the effect of Vitamin D supplementation during
pregnancy and its outcomes for mother and child.

Material and methods: This prospective study was conducted at Sandeman Provincial Hospital
Quetta from June 2023 to December 2023. Baseline data on maternal characteristics, including age,
parity, BMI, and socioeconomic status, were collected at enrollment. Maternal blood samples were
obtained at regular intervals during pregnancy to assess serum vitamin D levels.

Results: Data was collected from 180 pregnant females. In the supplementation group (n=90),
participants had a mean age of 28.02 years (£ 4.56), slightly younger than the control group (n=90)
with a mean age of 29.98 years (£ 5.09). At baseline, both groups exhibited similar levels of vitamin
D status, with mean levels of 15.1 ng/mL (+ 3.02) in the supplementation group and 14.9 ng/mL (+
3.45) in the control group. In the supplementation group, maternal outcomes showed lower incidence
rates compared to the control group, with 10% experiencing gestational diabetes compared to 15%,
8% experiencing preeclampsia compared to 12%, and 7% experiencing preterm birth compared to
10%. Neonatal outcomes also favored the supplementation group, with infants having higher birth
weights (mean of 3.2 kg + 0.3) compared to the control group (mean of 3.0 kg + 0.4) and higher Apgar
scores at 1 minute (mean of 9.2 + 0.5 compared to 8.8 + 0.6).

Conclusion: It is concluded that Vitamin D deficiency during pregnancy is widespread and has
garnered increasing concern in the past decade, primarily due to its nonclassic actions, which
contribute to various maternal and neonatal complications.

Introduction

Vitamin D, a vital micronutrient, plays a crucial role in various physiological processes, including
bone health, immune function, and cellular regulation. During pregnancy, adequate vitamin D levels
are essential for maternal well-being and fetal development. Emerging research suggests that vitamin
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D deficiency during pregnancy may be associated with adverse outcomes for both the mother and
child.! Therefore, understanding the effects of vitamin D supplementation during pregnancy on
maternal and neonatal health outcomes is of significant clinical interest.>

Vitamin D deficiency is prevalent and linked to numerous noncommunicable diseases. Emerging
evidence underscores its significance in fetal development, as it plays a crucial role in cell
proliferation, differentiation, and maturation. Suboptimal vitamin D levels may impact early
organogenesis, potentially influencing later health outcomes.®> Moreover, vitamin D is vital for
placental function, calcium balance, and bone mineralization, pivotal for fetal growth and
development. Despite existing research primarily focusing on birth weight, which serves as a proxy
for fetal growth, inconsistent findings have been reported. However, birth weight alone may not fully
capture fetal growth patterns and body proportions.* Limited knowledge exists regarding the direct
influence of maternal vitamin D status on fetal growth and development patterns in healthy
populations.’

Vitamin D deficiency is a prevalent global issue, particularly pronounced in women, especially during
pregnancy. Studies indicate that 78.18% of Asian women experience Vitamin D deficiency, correlating
with elevated risks of maternal and neonatal complications.® Maternal deficiency is associated with
heightened risks of impaired glucose tolerance, preeclampsia, cesarean section, neonatal low birth
weight, hypocalcemia seizures, and impaired fetal skeletal, lung, and immune development. Notably,
prenatal Vitamin D deficiency may manifest as fetal growth restriction (FGR).” The etiologies of FGR
encompass maternal, fetal, and placental factors, converging on suboptimal uterine-placental
perfusion and fetal nutrition as a common final pathway. Given that maternal 25(OH)D can traverse
the placenta, it is hypothesized that maternal Vitamin D levels may influence fetal growth and
development through mechanisms such as calcium metabolism, bone growth, or altered placental
function.® Low maternal vitamin D levels are a prevalent concern globally during pregnancy,
constituting a significant public health issue. Vitamin D, a fat-soluble nutrient and prohormone, plays
pivotal roles in calcium absorption, metabolism, and bone health, alongside influencing various other
aspects of health. Inadequate vitamin D levels during pregnancy can subject the offspring to a
suboptimal nutritional environment during crucial stages of fetal development, potentially leading to
long-term health implications for the offspring.” Adequate vitamin D concentrations are essential
during pregnancy to meet the heightened demands of fetal growth and development, as the mother
serves as the sole provider of vitamin D for the fetus.!”

Objectives
The main objective of the study is to find the effect of Vitamin D supplementation during pregnancy
and its outcomes for mother and child.

Material and methods

This prospective study was conducted at Sandeman Provincial Hospital Quetta from June 2023 to
December 2023. Data was collected from 180 pregnant females who visited the OPD of the hospital.
Informed consent was obtain from each patient before collecting data.

Inclusion Criteria
¢ Pregnant women with gestational age less than 20 weeks and singleton pregnancy.
¢ Absence of pre-existing medical conditions known to influence vitamin D metabolism.

Exclusion Criteria

e History of vitamin D supplementation exceeding the recommended daily allowance (e.g., >1000
IU/day) prior to study enrollment.

e Any medical condition or medication use that may affect pregnancy outcomes or vitamin D
metabolism.
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Data collection

Data was collected from 180 pregnant females. Data were divided into two groups:
Group A: receiving vitamin D supplements (e.g., 1000 IU/day)

Group B: Control group.

Participants were advised to take the assigned daily dose of Vit-D throughout pregnancy. Baseline
data on maternal characteristics, including age, parity, BMI, and socioeconomic status, were collected
at enrollment. Maternal blood samples were obtained at regular intervals during pregnancy to assess
serum vitamin D levels. Additionally, maternal dietary intake of vitamin D and sunlight exposure were
assessed using validated questionnaires.

Statistical Analysis

Data were collected and analyzed using SPSS v29.0 Descriptive statistics were used to summarize
baseline characteristics and outcome measures. Chi-square tests and t-tests, were applied to compare
outcomes.

Results

Data was collected from 180 pregnant females. In the supplementation group (n=90), participants had
a mean age of 28.02 years (+ 4.56), slightly younger than the control group (n=90) with a mean age
of 29.98 years (= 5.09). Both groups had comparable BMI values, with the supplementation group
having a mean BMI of 24.5 kg/m”"2 (+ 3.0) and the control group having a mean BMI of 25.0 kg/m"2
(£ 2.5). At baseline, both groups exhibited similar levels of vitamin D status, with mean levels of 15.1
ng/mL (% 3.02) in the supplementation group and 14.9 ng/mL (£ 3.45) in the control group.

Table 01: Demographic data of 180 pregnant female participants
Characteristic Supplementation Group Control Group
(n=90) (n=90)
Age (years) 28.02 + 4.56 29.98 + 5.09
Parity 1.5+0.8 1.4+0.7
BMI (kg/m”2) 245+3.0 25.0+2.5
Socioeconomic Status Low: 30% Low: 35%
Middle: 50% Middle: 45%
High: 20% High: 20%
Vitamin D Status at Baseline 15.1+£3.02 149 £ 3.45
(ng/mL)

In the supplementation group, maternal outcomes showed lower incidence rates compared to the
control group, with 10% experiencing gestational diabetes compared to 15%, 8% experiencing
preeclampsia compared to 12%, and 7% experiencing preterm birth compared to 10%. Neonatal
outcomes also favored the supplementation group, with infants having higher birth weights (mean of
3.2 kg + 0.3) compared to the control group (mean of 3.0 kg = 0.4) and higher Apgar scores at 1
minute (mean of 9.2 £ 0.5 compared to 8.8 £ 0.6).

Table 02: Maternal and neonatal outcomes

Maternal Outcomes Supplementation Control
Group (%) Group (%)

Gestational Diabetes 10 15

Preeclampsia 8 12

Preterm Birth 7 10

Neonatal Outcomes

Birth Weight (kg) 13.2+0.3 13.0+0.4
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Apgar Scores at 1 minute 9.2+0.5 8.8+0.6
Neonatal Vitamin D 5 10
Deficiency (<20 ng/mL)

In the supplementation group, maternal serum vitamin D levels were notably higher, with a mean of
30 ng/mL (% 5), compared to the control group where the mean was 20 ng/mL (£ 5).

Table 03: Maternal Vit-D status at the time of delivery

Outcome Supplementation Group Control Group
(Mean + SD) (Mean + SD)
Maternal Serum Vitamin | 30+5 20+5
D Levels (ng/mL)

Levene's test for equality of variances revealed a significant difference between Group A and
Group B (F=2.019, p=0.027), indicating unequal variances. The t-test for equality of means
showed a significant difference between the two groups (t=2.12, df=208, p=0.000), with a mean
difference of 1.51. The 95% confidence interval for the mean difference ranged from 3.497 to
5.197, indicating a statistically significant variance between the two groups.

Table 04: Group Statistics and t-test

Group |N | Mean | SD Std.Error
Mean
Vit-D Group |90 |28.63 | 13.775 | 1.345
supplementation A
Group |90 | 19.12 | 12.155 | 1.186
B
Independent samples t-test
Levene’s test t-test for equality of means
for equality
of variances
Efficacy of Vit- | F Sig |t Df | Sig Mean 95% CI
D (2- difference | Lower | Upper
supplementation tailed)
2.019 | 0.027 | 2.12 | 208 | 0.000 | 1.51 4.508 | 5.197
1.98 | 211 | 0.000 | 1.51 3.497 | 4.492
Group A
Group B
Discussion

Clinically, our study underscores the importance of considering maternal vitamin D status during
pregnancy, given its potential implications for pregnancy outcomes and neonatal health. While the
observed associations between vitamin D supplementation and certain outcomes are promising,
caution is warranted in extrapolating these findings to broader populations.'! Additionally, our study
sheds light on the mechanistic pathways through which vitamin D may exert its effects on pregnancy
outcomes, including its role in immune modulation, placental function, and fetal skeletal
development. Further research is needed to elucidate these mechanisms and refine supplementation
strategies to optimize maternal and neonatal health.'?
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Establishing a common understanding of vitamin D sufficiency is essential for assessing its impact
on the health of pregnant and lactating women, as well as their infants. However, defining vitamin D
sufficiency remains a subject of debate, with varying perspectives on what constitutes deficiency,
insufficiency, and sufficiency.!® Biomarkers chosen for assessment and the specific health outcomes
under consideration, whether related to bone metabolism or immune function, can influence the
determination of cut-off points for each category. As such, the definition of vitamin D sufficiency may
vary depending on the context and desired health outcomes.'* We observed that lower maternal
25(0OH)D concentrations during midpregnancy were associated with a higher risk of preterm birth. A
previous study in 2382 mother—child pairs in Spain did not observe any association of maternal
25(OH)D concentrations during early pregnancy with the risk of preterm birth.'>

Considering that vitamin D synthesis primarily occurs through sunlight exposure to the skin, defining
"normal" levels should include individuals regularly exposed to sunlight. Therefore, to establish
meaningful criteria for vitamin D sufficiency, circulating 25(OH)D concentrations in healthy subjects
who frequently receive sun exposure, such as sunbathers, fieldworkers, and indigenous populations
living in sun-rich environments, should be considered.!¢"!® Achieving a circulating concentration of
150 nmol/L (60 ng/mL), as observed in individuals with ample sunlight exposure, may necessitate a
daily dietary intake of 4,000-6,000 IU in adults, including pregnant women. It is important to note
that a daily intake of up to 10,000 IU of vitamin D is generally regarded as safe for adults.!®2°

Conclusion

It is concluded that Vitamin D deficiency during pregnancy is widespread and has garnered increasing
concern in the past decade, primarily due to its nonclassic actions, which contribute to various
maternal and neonatal complications. Supplementing with Vitamin D during pregnancy has shown
statistically significant reductions in the risk of postpartum maternal complications, including
preeclampsia, preterm birth, and low birth weight.
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