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Introduction

Currently, vitamin D, besides being an essential micronutrient 
related to calcium and phosphorus homeostasis [1], has also been 
considered a prohormone involved in a complex endocrine system 
that regulates mineral homeostasis, protects musculoskeletal 
integrity, modulates growth, and cell differentiation in a wide 
variety of tissues [1]. It is synthesized in the skin through 
the effects of ultraviolet radiation, accounting for 80% of its 
production (the primary source for humans), with the rest coming 
from a complete and healthy diet. The primary natural sources of 
vitamin D are fatty fish, cod liver oil, beef liver, and egg yolk [2]. 
Unfortunately, the consumption of these foods does not meet the 
requirements for the entire population (less than 10% of vitamin  

 
D comes from dietary sources), and combined with limited 
vitamin D supplementation, vitamin D deficiency has become 
significant in the region [1,2]. In Spain, epidemiological studies 
in the general population have reported an increase in vitamin 
D deficiency in recent years [3,4,5]. The impact of this deficiency 
has also affected the health of both mothers and newborns, 
which is why its study has gained special interest in recent years 
[1,6,7]. Adequate vitamin D levels in pregnant women have been 
described as important for both their own health and that of their 
offspring, with maternal stores being the only way to ensure an 
adequate level of vitamin D at birth [8]. Vitamin D is transferred 
from the mother to the fetus through the placenta, with the fetus 
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being entirely dependent on maternal vitamin D. Since the half-life 
of 25(OH) D3 is relatively short, after birth, newborns can only 
have adequate levels for up to 8 weeks, which exposes them to a 
higher risk of deficiency during the neonatal period, potentially 
leading to the development of hypocalcemia and rickets during 
this time [9,10,11,12].

Studies indicate a positive correlation between maternal blood 
concentrations of 25(OH) D3 and umbilical cord concentrations; 
umbilical cord 25(OH) D3 levels are between 50% and 80% 
of maternal values, and in newborns, they are around 60% to 
75% of maternal levels [13,14,15]. Consequently, newborns of 
mothers with vitamin D deficiency could also be deficient at 
birth. After birth, in exclusively breast-fed infants, the source of 
vitamin D depends on sunlight exposure and the intake of vitamin 
D contained in breast milk [16,17]. The milk of healthy women 
contains relatively small amounts of vitamin D, which is considered 
insufficient to prevent vitamin D deficiency in infants without 
adequate sunlight exposure [8,9]. This could have significant 
implications for population health, as vitamin D deficiency is 
associated with various pathologies such as cardiovascular 
diseases, type I and II diabetes, asthma, inflammatory bowel 
disease, certain types of cancer, and certain neurological diseases, 
collectively contributing to a higher burden of morbidity and 
mortality worldwide [18,19]. Sun exposure enables cutaneous 
vitamin D synthesis, with the effective UV radiation dose for this 
synthesis being calculated considering that 25% of the minimal 
UV radiation dose is necessary on 20% of the body surface (hands, 
arms, and face). The required irradiation dose for minimal vitamin 
D production in the skin also depends on the skin phototype; the 
darker the skin, the greater the required sunlight dose, as melanin 
competes with active photons for vitamin D production [20,21]. 
However, it has recently been described that during pregnancy, 
cutaneous synthesis does not seem sufficient to meet vitamin D 
needs, which could have implications for neonatal public health 
[22,23]. Considering these pieces of evidence, the objective of this 
study has been to evaluate the behavior of serum vitamin D during 
the third trimester of gestation and in umbilical cord blood, as 
well as its relationship with associated factors in a group of adult 
pregnant women at the General Hospital of Tomelloso (Ciudad 
Real), Spain.

Materials and Methods

Descriptive, Cross-Sectional Correlational Research. The 
population consisted of 346 mother-newborn pairs, attended at 
the General Hospital of Tomelloso (Ciudad Real) from May 2022 to 
April 2023, with prior informed consent. The study was approved 
by the Ethics Committee for Clinical Research of Hospital La 
Mancha Centro, adhering to the principles of the Declaration of 
Helsinki. The inclusion criterion was being pregnant in the last 
trimester and giving birth at the General Hospital of Tomelloso 
(Ciudad Real), in addition to signing the corresponding consent 
to participate in the research. Pregnant individuals who declined 

to participate in the study were excluded, as well as those who 
experienced labor onset before 35 weeks of gestation and those 
with any medical emergency endangering the life of the mother 
or fetus.

Data Collection

Epidemiological Assessment: 

For data collection, information was extracted from the 
medical records, including maternal age, gestational age, type of 
delivery, intake of multivitamins, weight gain during pregnancy, 
smoking habits, ethnicity, skin phenotype, clothing style worn, 
amniotic fluid characteristics, anthropometric characteristics, 
newborn’s gender, and APGAR score.

Maternal and Umbilical Cord Biochemical Assessment:

Maternal biochemical variables were determined during 
routine third-trimester analysis (prenatal control), and for 
umbilical cord blood, samples were collected immediately after 
clamping. The samples were centrifuged and stored at -18°C, 
protected from light in the laboratory freezer at the Hospital, 
until they were sent to the Hospital Valld’Hebron laboratory 
for subsequent analysis. Levels of 25(OH) D (LIAISON® 25 OH 
Vitamin D Total Assay) and Parathormone (LIAISON® N – TACT® 
PTH II Assay) were determined, considering the following criteria: 
PTH: Normal range of values between 15-65 pg/ml. The levels 
of 25(OH) D were defined as: Severe deficiency: levels below 
10 ng/ml Moderate deficiency: levels between 10 and 20 ng/ml 
Insufficiency: levels between 21 and 29 ng/ml Sufficiency: levels 
above 30 ng/ml. For the evaluation of biochemical parameters 
and phosphocalcic metabolism, the following normal values were 
considered: Calcium: range of values between 8.6 and 10.2 mg/dl. 
Phosphorus: range of values between 2.7 and 4.5 mg/dl.

Magnesium: 

Range of values between 1.5 and 2.8 mg/dl. Determination 
was carried out by photometry on the COBAS 6000 autoanalyzer, 
module C501 (ROCHE). Substrate method using 5-nitro-5’-methyl-
BAPTA (NM-BAPTA) and colorimetric technique.

Vitamin D and Calcium Intake and Supplementation 
Assessment:

Daily intake of calcium and vitamin D was assessed through a 
previously validated survey, considering the following categories 
for vitamin D: Low (<80 IU/day) Normal (80-200 IU/day) High ( 
>200 IU/day) And for calcium: Low (400 mg/day) Normal (400 to 
1200 mg/day) High ( >1200 mg/day) Solar Exposure Assessment: 
For solar exposure, the following categories were considered: 
Insufficient exposure for values below 4 Moderate exposure for 
values between 4 and 7 Satisfactory exposure for all values >7 
Skin Phototype Assessment: For different skin phototypes, the 
Fitzpatrick classification was used: Levels I to VI.
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Statistical Analysis:

The statistical approach employed was descriptive, 
correlational, and included group comparisons. Descriptive 
statistics involved frequency distribution, means, and standard 
deviation. In certain numerical variables, transformations to 
categorical and ordinal variables were performed. To assess 
the normality of numerical variables, the Kolmogorov-Smirnov 
test was applied, revealing that none of them exhibited a 
normal distribution. As a result, non-parametric statistics were 
employed, specifically for associations and correlations: chi-
square, Spearman’s correlation coefficient (rho), and coefficient 
of determination (rho2). Group comparisons were conducted 
using the Mann-Whitney U test and the Kruskal-Wallis test. The 
statistical software used was SPSS.

Results

Table 1 describes the characteristics of the 346 studied 
mothers. The presented data highlights that there is an average 
age at childbirth of 30.75±5.69 years, and three-quarters of the 
mothers were multiparous. Among them, 68.2% were of European 

descent. Skin types III and IV were observed in 84.9% of the 
pregnant women. Nearly 20% of mothers had gestational diabetes, 
and 13.6% had hypothyroidism. The most frequent type of 
delivery was eutocic (61%), with clear amniotic fluid (77.5%) and 
an average gestational age of 39.28±1.42. The risk of infection was 
present in 17% of the patients. Regarding general characteristics 
for the newborns (Table 2), it’s notable that they had an average 
weight of 3223 ± 493 grams, a birth length of 49.06 ± 1.93 cm, 
and a head circumference of 34.75 ± 1.42 cm. Additionally, fetal 
distress was observed in 15.6% of cases. Regarding vitamin and 
mineral values in pregnant women (Table 3), it’s noteworthy 
that only 0.6% of mothers reported low vitamin D intake, but 
only 7.8% of mothers had adequate blood values. Regarding 
parathormone, 5.5% of pregnant women had low values, with 
the remaining 94.5% within the normal to high range. Calcium 
intake also reported only normal to high values, but blood calcium 
levels showed 19.1% with low values. Concerning magnesium and 
phosphorus levels in pregnant women, magnesium deficiencies 
were found in only 5.8% of mothers. Of these, 26.6% reported 
taking multivitamins, but upon survey, it was found that they 
didn’t meet the minimum vitamin D requirement.

Table 1: Maternal Data.

Maternal Age (years) n= 346 x̄=30. 75 ± 5.69

Births

Multipara n=265 76.6 % Primigravida n= 81 23.4 %

Multivitamins intake

No = 73.4 % Si = 26.6 %

Weight Gain (Kg) n= 346 x̄ = 14.06 ± 4.35

Smokers (%) (Cigarettes/day) n= 91   26.30 % x̄ = 8.64 ± 5.81

Ethnicity

European n= 236    68.2 %

Latin American n= 48   13.9 %

Gypsy n= 30   8.7 %

Moroccan n= 26   7.5 %

Asian n= 4      1.2 %

Other n= 2     0.6 %

Cutaneous Phenotype (Fitzpatrick Classification)

I= 1.2 % II=11 % III= 54.6 %

IV=28.3% V=3.8 % VI=1.2 %

Covered Clothing Style (Head and Hands)

Normal= 90.8%

Head and Hands= 9.2%

Pregnancy Diseases: None =60.1%

Gestational Diabetes =19.7%

Hypothyroidism= 13.6%

Hyperthyroidism= 3.8%

Preeclampsia= 2.9%
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Delivery

Eutocic= 61% Cesarean= 30,6 % Instrumental=8.4 %

Amniotic Fluid Clear=77.5 % Meconium I= 10.4% Meconium II= 5.2 % Meconium III= 6,9 %

Gestational Age (weeks) n= 346 x̄ = 39.28 ± 1.42

Infection Risk: Absent= 83%

Rupture of membranes 24h= 9.8%

Intrapartum fever= 3.5%

Chorioamnionitis=1.7%

UTI=1.4%

Table 2: General Characteristics of Newborns.

Newborn Gender Male= 52.9% Female= 47.1 %

Birth Weight (grams) n=346 x̄=3223 ± 493

Birth Length (cm) n=346  x̄ =49,06 ±1,93

Head Circumference (cm) n= 346  x̄ =34,75 ± 1,42

5-minute Apgar Score (%)

0= 0.3% 4=0.2% 5=0.3% 6= 0.9% 7=6.1% 8=11.6% 9=72% 10=8.4%

Fetal Well-being Loss (%)

No= 84.4 % Yes=15.6 %

Table 3: Behavior of Vitamins and Minerals in Pregnant Women.

Intake and Vitamin D levels

Intake (UI/día): Low (<80) =0.6% Normal (80-200) =1.2% High (>200) =98.3%

Levels (ng/dl): Severe Deficiency (< 10) = 29.2% Moderate Deficiency (10-19) = 42.8%

Insufficient (20-29) =20.2% Sufficient (≥30) =7.8%

Parathyroid Hormone Levels (pg./ml)

Low (< 10) = 5.5 Normal (10-55) = 78.3% High (> 55) = 16.2

Intake and Calcium Level

Intake (mg/día): Low = 0.0% Normal (400-1200) = 3.5% High = 96.5%

Calcium Levels (mg/dl): Low = 19.1% Normal (8.5-10.2) = 69.7% High = 11.3%

Magnesium Levels (pg./ml)

Low (<1.5) = 5.8% Normal (1.5-2) = 75.7% High (> 2) = 18.5 %

Phosphorus Levels (pg./ml)

Low (< 2.2) = 0.0% Normal (2.2-4.4) = 96.8% High (> 4.4) = 3.2 %

Results of vitamin D levels in umbilical cord blood of infants 
(Table 4) indicated sufficient levels in only 16.5% and moderate 
to severe deficiency in 72% of cases. Magnesium and phosphorus 
didn’t show significant low values, as only 7.5% of infants had 
low magnesium levels. To understand the relationship between 
maternal vitamin D levels and the season of childbirth, the chi-
square test was applied (Table 5). It’s observable that the variables 
were related, implying, among other things, a tendency to present 
severe vitamin D deficiency in the winter season. Not meeting 
the requirements to demonstrate association with this test were 
maternal vitamin D levels with clothing style worn, phototype, 
and ethnicity.

Comparing vitamin D levels using the Mann-Whitney U test 
within groups based on clothing style worn showed significant 
differences (p<0.05), with a higher average range of vitamin 
D among those wearing regular clothing compared to those 
consistently covering their head and neck. This test did not yield 
significance (p ≤ 0.05) when comparing clothing style worn with 
parathormone and calcium levels in mothers. To compare vitamin 
D levels among different ethnicities, those with a frequency 
greater than 5 were selected: European, Latin American, Romani 
(Gypsy), and Moroccan. Applying the Kruskal-Wallis test found 
significant differences (p<0.05) among these four ethnicities, with 
the average ranks presented as follows: Latin American=187.02, 
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European=175.66, Romani=139.67, and Moroccan=128.73 (Table 
6). Table 7 shows the correlation values (rho) between vitamin 
D levels and some variables of interest. Significant correlations 

(p<0.01) were found between maternal vitamin D levels and 
sunlight exposure (rho=0.174), parathormone levels (rho=-
0.274), and fetal vitamin D (rho=0.391).

Table 4: Behavior of Vitamins and Minerals in Umbilical Cord.

Vitamin D Level (ng/dl) (%): Severe Deficiency (< 10) = 23.7%

Moderate Deficiency (10-19) =37.6% Insufficient (20-29) =22.3% Sufficient (>30) =16.5%

Calcium Level (mg/dl) (%)

Low= (<7.5) =7.8 % Normal (7.5-9.9) =29.5% High (>9.9) =62.9%

Magnesium Levels (pg./ml)

Low (< 1.6) =7.5% Normal (1.5-2.8) =92.2% High (> 2.8) =0.3 %

Phosphorus Levels (pg./ml)

Low (< 2.5) =0.0% Normal (2.5-6.1) =77.7% High (>6.7) =22.3 %

Table 5: Distribution According to Vitamin D Levels and Season of Birth.

Mother`s Vitamin D level (ng/day)

Season of Birth

Autumn Winter Spring Sumer

f % f % f % f %

Severe Deficiency (< 10) 21 38.2 38 50.0 26 31.0 16 12.2

Moderate Deficiency
28 50.9 30 39.5 39 46.4 51 38.9

(10-19)

Insufficient (20-29) 6 10.9 4 5.3 13 15.5 47 35.9

Sufficient (≥ 30) 0 0 4 5.3 6 7.1 17 13

Total 55 100 76 100 84 100 131 100

Chi2= 64.6 9gl significance=0.000.

Table 6: Distribution by Vitamin D levels and Ethnicities.

Mother`s Vitamin D level (ng/día)

Ethnicities

European Latin
Gypsy Moroccan

American

f % f % f % f %

Severe Deficiency (< 10) 61 25.8 10 20.8 14 46.7 14 53.8

Moderate Deficiency (10-19) 105 44.5 23 47.9 10 33.3 7 26.9

Insufficient (20-29) 53 22.5 8 16.7 4 13.3 4 15.4

Sufficient (≥ 30) 17 7.2 7 14.6 2 6.7 1 3.8

Total 236 100 48 100 30 100 26 100

Chi2= 64.6 9gl significance=0.000
Kruskal Wallis Test Chi2= 10.860 3gl significance=0.013
Average Ranks: European = 175.56 Latin American= 187.02 Gypsy= 139.67 Moroccan= 128.73.

Table 7: Correlation between Vitamin D Levels and Variables of interest.

Variables
Mother Vitamin D Levels

Correlation Coefficient rho Coefficient of Determination rho2 Significance

Sun Exposure 0.174** 3.02% 0.01

Skin Phototype -0.09 - 0.09

Vitamin D Intake 0.030 - 0.57

Parathyroid Hormone -0.274** 7.51% 0.01
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Vitamin D in Fetus 0.391** 15.29% 0.01

Calcium in Fetus 0.06 - 0.30

Magnesium in Fetus -0.06 - 0.29

Phosphorus in Fetus -0.06 - 0.29

**Statistically significant at p < 0.01

Discussion

Vitamin D is one of the key hormones involved in bone 
metabolism and calcium homeostasis. The presence of vitamin 
D receptors in a wide variety of cells suggests its significant role 
in various physiological processes. It exerts its effects through 
binding to a receptor, which is not only found in tissues defining 
its “classical” actions, such as bone, the digestive system, and 
the kidney, but is also widely distributed throughout the body. 
Enzymes capable of producing vitamin D are found in these tissues, 
potentially turning them into target tissues that modulate its 
“non-classical” actions [28]. These “non-classical” actions can be 
grouped into three types: hormonal secretion regulation, immune 
response regulation, and cell differentiation regulation. In general, 
these aspects have led to its deficiency being associated with 
the onset of metabolic syndrome, type 2 diabetes, autoimmune 
diseases, and, at the maternal-fetal level, an increased risk of 
gestational diabetes, preeclampsia, as well as the presence of 
neonatal rickets and hypocalcemia, reduced bone mass in infants, 
and intrauterine growth retardation [28,29].

Although there has been some controversy regarding optimal 
vitamin D levels during pregnancy, most experts accept the 
definition of deficiency for any value below 20 ng/ml (1,10). In 
this context, a high percentage of serum deficiency (72%, ranging 
from severe to moderate) was observed in the studied group, 
which coincides with data published in other countries that have 
also shown a high percentage of suboptimal vitamin D levels in 
pregnant women and their newborns. Similarly, in the early 2000s, 
it was reported that approximately 2 out of every 3 pregnant 
women in the United States had deficient or insufficient vitamin 
D levels [30], and the same was happening in Canada [31]. Similar 
information was reported in other European countries such as 
the Netherlands [32], as well as in Asian countries like India, Iran, 
and Turkey, where prevalence reached around 90% [33-35]. At 
a regional level, information from the INMA Project (Childhood 
and Environment) reports high prevalence of deficiency (62.7%) 
in a group of pregnant women evaluated in the Asturias cohort 
at the University of Oviedo [1]. Similarly, high prevalence of 
insufficiency or deficiency of this nutrient has been reported in 
the general Spanish population; for instance, in a group of poor 
fertile-age women in Barcelona evaluated in 2005, 47.9% showed 
insufficiency and 37.2% deficiency [36]. In the Madrid area, a 
deficiency prevalence of 70% was described among the elderly 
population and 35% among postmenopausal women [37]. Similar 
situations were observed in young people from Madrid, with 25.6% 

having vitamin D deficiency and 56% showing insufficiency [3]. A 
deficiency of 32.6% and insufficiency of 28.6% were reported in 
medical students from the Canary Islands [4]. These figures align 
with what was found in the evaluated mother-newborn pairs in 
this study.

A positive correlation between maternal and umbilical 
cord blood 25(OH) D3 levels has been described in the mother-
newborn pair, indicating that the latter’s concentrations directly 
depend on the mother’s vitamin status. Thus, cord blood levels 
are approximately 80% of those in maternal blood [6,7,16,38]. In 
this study, 61.3% deficiency of vitamin D in umbilical cord blood 
and 72% deficiency in maternal blood were observed. Maternal 
vitamin D level variation explained 15.29% of the variation in cord 
blood level, with significant correlations between both plasma 
values. Comparing these data with published information in Spain, 
the deficiency prevalence in cord blood in this study is lower than 
what was found in a group of mother-newborn pairs evaluated in 
2013 at the Hospital del Mar in Barcelona, where deficiency was 
at 94% [6]. This prevalence also matches the data published by 
Manzano (2017), who reported an 83% deficiency of vitamin D in 
cord blood [7]. Among maternal factors associated with vitamin 
D deficiency, inadequate calcium and/or vitamin D consumption, 
insufficient sun exposure, covered clothing style, inadequate 
nutritional supplementation, and phototype are described [6,9]. 
In this study, vitamin D and calcium consumption in the maternal 
diet was adequate in almost the entire sample (99.4% and 100%, 
respectively). However, a very high deficiency of 25(OH) D3 was 
detected, especially during the winter season. This highlights 
that cutaneous synthesis of vitamin D is the main source of this 
nutrient for the body. There was no reported calcium deficiency 
in the diet, but 19.1% of the sample had low values, impacting 
cord calcium levels. The coefficient of determination showed that 
maternal calcium levels explained the variation in cord calcium 
levels.

Regarding sun exposure, a correlation between vitamin D 
levels and exposure was observed in this study. Moderate sun 
exposure is described as the main source of vitamin D for most 
humans, making insufficient sun exposure the primary cause of 
its deficiency. Additionally, a seasonal variation in 25(OH) D3 
levels has been documented, which aligns with the findings of 
this study. A tendency to have severe vitamin D deficiency in the 
winter season was observed. Comparing vitamin D levels based 
on clothing style worn, significant differences and higher vitamin 
D levels were found in those who wore regular clothing compared 
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to those who consistently covered their head and neck. Increased 
clothing coverage diminishes effective sun exposure, as does 
greater use of sun protection creams. To ensure effective exposure, 
it’s recommended to spend 10 to 15 minutes in the sun without 
protection daily [1]. However, recent information suggests that 
cutaneous synthesis may not be sufficient to meet vitamin D needs 
during pregnancy [23].

In terms of ethnicity, this study reflects the observed 
heterogeneity in the sampled area. Significant differences were 
found in relation to 25(OH) D3 plasma concentrations among 
different ethnicities. The group of Romani and Moroccan pregnant 
women presented lower vitamin D values compared to Latin 
American and European pregnant women. This aligns with the 
work of Moreno, who evaluated pregnant women in 2017 in the 
Murcia region and found that Arab pregnant women had lower 
vitamin D values than Caucasian and South American pregnant 
women. This effect is attributed to increased melanin offering 
sun protection, which impacts vitamin D production, as well as 
limited cutaneous synthesis due to skin color [39]. Furthermore, 
these findings align with the work of Bodnar [40], who evaluated 
pregnant women in the northeastern United States. The African 
American group had much lower average 25(OH) D3 levels than the 
Caucasian group, both in winter and summer months. Pérez López 
similarly reported lower vitamin D levels in Arab pregnant women 
living on the Mediterranean coast in Spain compared to Caucasian 
mothers in the same area [41]. Thus, belonging to certain darker-
skinned ethnicities, which produce six times less vitamin D than 
lighter skin, negatively affects 25(OH) D3 plasma concentrations. 
This has been demonstrated by McAree’s multicenter study, 
where vitamin D deficiency prevalence was high among pregnant 
women overall but significantly more severe in those with darker 
skin tones [42]. Similar conclusions were reached by Bowyer et al. 
[43], who observed that deficiency prevalence was higher among 
pregnant women with darker skin and even higher among those 
who covered their face and parts of their body due to cultural or 
religious reasons.

In recent years, with technological advances and molecular 
techniques, various studies have been conducted to evaluate the 
effect of the Black race and its influence on different comorbidities. 
Reeves evaluated the risk of preeclampsia-like morbidities with 
low vitamin D levels in ethnic minorities, finding that lower 
levels of this vitamin were also present in the African American 
pregnant group, who also had a lower dietary intake of vitamin D 
[44]. This is because efficient sun exposure is the main source of 
vitamin D production. In Arab or Muslim pregnant women, who 
cover their bodies year-round, cutaneous vitamin D synthesis is 
hindered, leading to moderate and severe deficiencies throughout 
the year, despite living in areas with high solar radiation. 
Regarding nutrient supplementation, it’s noteworthy that only 
26.6% reported using vitamins and minerals during gestation, 
and these were insufficient in terms of vitamin D content. It has 

been suggested that the high prevalence of vitamin D deficiency in 
pregnant women and cord blood, and consequently in newborns, 
necessitates initiating prophylactic supplementation [20,45,46]. 
However, this recommendation is not being effectively carried out, 
even though studies on vitamin D kinetics suggest that supplements 
of over 1,000 IU/day are necessary to achieve desired plasma 
concentrations. Effective quantities of 4,000 IU/day are needed 
to provide sufficient levels during pregnancy without risking 
toxicity. This would also help achieve adequate vitamin D levels 
in breast milk without supplementing the newborn [23,47,48]. 
More information is needed on the exact content of nutritional 
supplements used and/or recommended, dosages, forms of 
presentation, and whether there was medical prescription, as well 
as patient compliance with the recommendation.

Among the “non-classical” actions attributed to vitamin D, 
its role in hormonal secretion regulation has been described, 
particularly its inhibition of parathyroid hormone (PTH) synthesis 
and secretion. In this study, an inverse correlation between both 
plasma values was found, and 5.5% deficiency of PTH was observed 
[14]. This aligns with studies conducted on mother-newborn pairs, 
as well as the general adult population in the United States, which 
analyzed 3.8 million laboratory results from men and women in 
various regions. Similar findings were reported in a group of 9,890 
Turkish women and 2,723 men evaluated between 2009 and 
2015 [49,50]. Regarding other hormones, vitamin D deficiency 
affects insulin, stimulating its secretion while decreasing beta 
cell apoptosis mediated by cytokines. These aspects have been 
associated with the development of gestational diabetes [28]. 
In this study, gestational diabetes was present in 19% of cases, 
but further research is needed to clarify these implications and 
establish a relationship.

Based On the Findings, the Following Conclusions

High prevalence of vitamin D deficiency in both maternal 
and umbilical cord blood, consequently affecting newborns, 
despite reported adequate consumption of the vitamin. Directly 
proportional correlation between maternal serum vitamin D 
concentrations and cord blood concentrations, as well as a weak 
to moderate inverse correlation between parathyroid hormone 
and maternal vitamin D levels. Association with inadequate 
sun exposure and clothing style worn, with a higher average 
range of vitamin D in those wearing regular clothing compared 
to those who consistently cover their head and neck. Regarding 
ethnicity, this study reflects the observed heterogeneity in the 
sampled area, with significant differences in 25(OH) D3 plasma 
concentrations among different ethnicities. The Romani and 
Moroccan pregnant women presented lower vitamin D values. It 
is necessary to implement effective programs from early gestation 
to prevent severe public health issues in the mother-newborn pair. 
Promoting healthy lifestyles with outdoor activity and adequate 
vitamin D intake, particularly in pregnant women with associated 
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factors, is recommended. Additionally, individual assessment of 
supplementation schemes is important.
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