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Abstract 

Even though vitamin D deficiency during pregnancy has become an area of increased 

research interest, the function of vitamin D during pregnancy for both the mother and fetus 

remains largely undefined. 

Our review aims to examine the role of vitamin D deficiency in the course and outcome 

of pregnancy. 

Results: Many lines of evidence have shown an association between vitamin D deficiency 

and maternal and fetal complications during pregnancy. 

In some recent publications, changes in vitamin D and vitamin D binding protein (VDBP) 

levels in cervicovaginal fluid have been discussed as biomarkers of vaginal inflammation and 

predictors of the risk of preterm birth, several weeks before delivery. There are contradictory 

reports regarding the role of vitamin D and the risk of preterm birth. Preterm amniotic fluid 

spillage and preterm birth are associated with vitamin D deficiency and the inflammatory 

response. Vitamin D deficiency is a risk factor for preeclampsia and increases the likelihood of 

cesarean section. 

Conclusion 

• Vitamin D deficiency during pregnancy is associated with complications of pregnancy 

and childbirth; 

https://doi.org/10.52340/spectri.2024.10.01.15


სამეცნიერო ჟურნალი სპექტრი 10(2) 

 

2 
 

• Different opinions regarding the impact of vitamin D deficiency during pregnancy, 

require further research considering population characteristics. 
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აბსტრაქტი 

მიუხედავად იმისა, რომ D ვიტამინის დეფიციტი  ორსულობის დროს, გახდა 

არაერთი კვლევის გაზრდილი ინტერესის სფერო,  D ვიტამინის ფუნქცია ორსულობის 

დროს როგორც დედისთვის, ასევე ნაყოფისთვის ძირითადად განუსაზღვრელი რჩება.  

ჩვენი მიმოხილვის მიზანია D ვიტამინის დეფიციტის როლის შესწავლა 

ორსულობის მიმდინარეობასა და გამოსავალზე.  

შედეგები: არაერთმა მტკიცებულებამ გამოავლინა D ვიტამინის დეფიციტის 

კავშირი ორსულობის დროს დედისა და ნაყოფის გართულებებთან. 

ზოგიერთ ბოლო პუბლიკაციაში D ვიტამინისა და D ვიტამინის დამაკავშირებელი 

პროტეინის (VDBP) დონის ცვლილებები ცერვიკოვაგინალურ სითხეში, განხილულია 

როგორც ვაგინალური ანთების ბიომარკერები და ნაადრევი მშობიარობის რისკის 

პრედიქტორები, მშობიარობამდე რამდენიმე კვირით ადრე. არსებობს 

წინააღმდეგობრივი ცნობები D ვიტამინის როლსა და ნაადრევი მშობიარობის რისკთან 

დაკავშირებით. სანაყოფე წყლბის ნაადრევი დაღვრა და ნაადრევი მშობიარობა 

დაკავშირებულია D ვიტამინის დეფიციტთან და ანთებით პასუხთან. D ვიტამინის 

დეფიციტი წარმოადგენს პრეკლამფსიის რისკ-ფაქტორს და ზრდის საკეისრო კვეთის 

ალბათობას. 
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დასკვნები  

• D ვიტამინის ნაკლებობა ორსულობის პერიოდში დაკავშირებულია 

ორსულობისა და მშობიარობის გართულებებთან;  

• აზრთა სხვადასხვაობა ორსულობის პერიოდში D ვიტამინის დეფიციტის 

ზემოქმედების შესახებ, რაც განაპირობებს შემდგომი კვლევების ჩატარების 

აუცილებლობას პოპულაციური თავისებურებების გათვალისწინებით.  

 

 

 

Vitamin D deficiency, generally defined as a 25-hydroxyvitamin D (25(OH)D) 

concentration of less than 50 nmol/L, affects nearly half of the world's population. For most 

people, the primary source of vitamin D is exposure to mid-wavelength ultraviolet (UVB) 

radiation from the sun. In winter, 25(OH)D concentrations are maintained within 60%-80% 

of summer concentrations, due to a combination of recirculation of 25(OH)D stored in muscle 

cells and oral intake, as well as exposure to a certain amount of UVB spectrum. 25(OH)D 

concentrations are influenced by many factors related to solar UVB radiation, including skin 

pigmentation, solar zenith angle, atmospheric aerosols and clouds, time spent in the sun, 

exposed skin surface area, use of sunscreen, age, and body mass index. Cultural and lifestyle 

differences such as beauty standards, including high regard for fair skin in dark-skinned 

populations and the avoidance of wrinkles, occupation, clothing associated with religion, 

urban/rural living, and fear of developing skin cancer or melanoma [1].  

The high prevalence of vitamin D (VD) deficiency worldwide is a matter of growing 

concern due to its potential negative impact on human health, including pregnant women and 

their offspring. In addition to its classical function (regulation of calcium and phosphate 

metabolism), its deficiency is associated with numerous adverse health effects. The classic 

consequences of VD deficiency in pregnancy and the newborn have been late-onset 

hypocalcemia and rickets. Furthermore, recent studies have linked VD deficiency to several 
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clinical conditions of fertility and pregnancy, such as preeclampsia, gestational diabetes, 

increased cesarean section rates, and preterm labor [2].  

Even though vitamin D deficiency has become an area of increased research interest 

during pregnancy as more evidence has identified its association with maternal and fetal 

complications during pregnancy [3], the function of vitamin D during pregnancy for both the 

mother and fetus remains largely undefined. 

Our review aims to examine the role of vitamin D deficiency on the course and outcome 

of pregnancy. 

Methods: 

 A literature search was conducted in PubMed/MEDLINE, Web of Science, Google 

Scholar, and the Cochrane Library (The Cochrane Database of Systematic Reviews). The 

following keywords were used: "vitamin D", "cholecalciferol", "25(OH)D", "pregnancy", 

"gestation", and "pregnancy complications". 

Inclusion criteria: Publications published between January 2014 and December 2024 

contain scientific studies of various designs: prospective and retrospective observational 

studies, case-control studies, crossover studies, randomized clinical trials, and placebo-

controlled studies. 

Exclusion criteria: Studies conducted on animals or cell cultures or the full text or abstract 

of the publication are not freely available. 

Results and Discussion 

As we mentioned, the source of vitamin D is exposure to the sun (vitamin D is produced 

in the skin by exposure to the ultraviolet spectrum of sunlight) - this form of vitamin D is 

cholecalciferol or vitamin D3. It is worthy to say that certain foods can also be a source of 

vitamin D [4].  

Vitamin D is formed in the skin from 7-dehydrocholesterol (7-DHC), hydroxylated first 

in the liver (and other tissues) to 25-hydroxyvitamin D (25OHD), then in the kidney (and 

other tissues) to 1,25 dihydroxyvitamin D (1,25(OH)2D), 25OHD and subsequent catabolism 
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to both the 1,25(OH) and 24 (and 23) hydroxy forms - 24,25(OH)2D and 1,24,25(OH)3D (or 

1,23,25(OH)3D).  

Vitamin D circulates bound to vitamin D binding protein (DBP), which is hydroxylated 

in the liver to 25-hydroxyvitamin D (25(OH)D) and then in the kidney by 1 alpha-hydroxylase 

to 1-25 dihydroxyvitamin D (25(OH)2D3),  is the active metabolite. There is also active 

vitamin D production in other organs. The vitamin D receptor (VDR), the enzyme 1 alpha-

hydroxylase, and the production of 1-25(OH)2D3 have been shown in various tissues [5].  

For dark-skinned people, sunlight is not as effective for vitamin D production, as the 

increased content of the skin pigment melanin reduces the production of 25(OH)D in the skin 

when exposed to ultraviolet rays [6,7].  

Moreover, due to its classical effects on phospho-calcium homeostasis and bone health, 

vitamin D selectively regulates genes involved in cardiovascular processes, glucose 

metabolism, cell differentiation, and immunoregulation. Observational studies have shown an 

inverse relationship between 25(OH)D and disease incidence, but do not provide evidence of 

causality [8]. Additionally, to influence several pathologies, it has also been reported to affect 

allergic and autoimmune diseases and even cancer outcomes [9].  

Certain research studies have shown an association between low serum 25(OH)-vitamin 

D levels during pregnancy and maternal/child health outcomes [10].  

Even though there is modest evidence for an association between maternal 25(OH)D 

status and offspring birth weight, bone mass, and serum calcium concentration, the evidence 

base is currently insufficient to support specific clinical recommendations for vitamin D 

supplementation during pregnancy [10].  

A review using 30 studies (23,760 participants) found that vitamin D was identified as a 

significant predictor of gestational diabetes [11.12]. A positive correlation between 25(OH) 

vitamin D concentration and insulin sensitivity and vitamin D deficiency has been identified, 

which may be a marker of insulin resistance [13,14].  

Low maternal vitamin D concentrations in early pregnancy statistically improbably 

increase the risk of preterm birth [15].  
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During pregnancy, significant changes occur in phosphate and calcium metabolism due to 

the accumulation of calcium in the fetal skeleton. Fetal development and adequate bone 

mineralization depend solely on the mother's vitamin D stores, which she receives through 

the placenta since the fetus cannot synthesize vitamin D by itself.  Low vitamin D levels during 

pregnancy are particularly concerning in early pregnancy, as they lead to a lack of bone 

mineral in the fetal skeleton. The concentration of calcitriol in fetal blood is lower than in 

maternal serum [16,17,18]. Since calcitriol does not readily cross the placental barrier [19], 

fetal parathyroid hormone concentrations are also low. High serum phosphorus and calcium 

concentrations also contribute to the reduction of fetal calcitriol concentrations because these 

factors suppress fetal renal 25OHD-1-α-hydroxylase (CYP27B1) expression [20].  

Placental dysfunction can lead to miscarriage, premature birth, and stillbirth [21,22].  

Vitamin D can also be called 25-hydroxyvitamin D or calcidiol, and it is converted to its 

active form 1,25-dihydroxyvitamin D by CYP27B1. This enzyme is primarily localized in the 

kidneys but is also significantly expressed in the placenta. Pregnancy is a special physiological 

state because the placenta plays an important role in the metabolism of this vitamin [23]. The 

placenta is considered the main site of vitamin D metabolism during pregnancy. Due to the 

pleiotropic properties of the vitamin D receptor (VDR), growing scientific evidence points to 

the role of vitamin D in maternal mortality and morbidity [24].  

An inverse correlation was observed between cord blood 25(OH)D levels at birth and 

neonatal weight [25], while other studies have shown that infants of mothers with severe 

vitamin D deficiency have shorter birth length, smaller head circumference, and smaller birth 

weight [26].  

There is contrary evidence regarding the role of vitamin D and the risk of preterm birth. 

Preterm premature rupture of membranes and preterm birth have been associated with 

vitamin D deficiency and inflammatory response [27], with low maternal serum vitamin D 

levels associated with an approximately nine-fold increased risk of preterm birth compared 

with normal vitamin D levels [28]. However, other studies have not demonstrated an 

association between 25(OH)D status and preterm birth [29,30].  
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According to some studies, vitamin D deficiency in early and late pregnancy may not be 

associated with PTB. As for vitamin D, its deficiency in the second trimester of pregnancy may 

have a significant impact on PTB. Therefore, vitamin D levels should be measured in the 

second trimester of pregnancy and vitamin D supplements should be given if necessary [31].  

Several recent publications have discussed changes in vitamin D and vitamin D binding 

protein (VDBP) levels in cervicovaginal fluid as biomarkers of vaginal inflammation and 

predictors of the risk of preterm labor in the weeks before delivery [32]. Follow-up studies of 

vitamin D supplementation and preterm delivery should include cervical vaginal VDBP and 

serum 1,25(OH)2D as well as 25(OH)D to monitor response to vitamin D supplementation and 

preeclampsia. 

Clinical and epidemiological evidence regarding the association between low maternal 

vitamin D levels and the risk of preeclampsia is inconsistent [33].  

Preeclampsia is a pregnancy-specific condition characterized by endothelial dysfunction 

and vasospasm that typically occurs after 20 weeks of gestation. It is clinically defined by the 

onset of hypertension, with or without proteinuria, with or without severe symptoms [34]. 

Preeclampsia and its complications are responsible for 63,000 maternal deaths worldwide 

each year, accounting for 12% of maternal mortality [35].  

The pathogenesis of preeclampsia is not fully understood; however, its development may 

be due to a complex interaction of ischemia and abnormal placentation. Since maternal 

vitamin D deficiency is associated with an increased risk of cardiovascular disease and 

hypertension, it is likely that vitamin D supplementation may play a protective role in the 

treatment of preeclampsia by promoting endothelial health and regulating blood pressure [36]. 

Baker and his colleagues in their study reported that in the United States, women with 

vitamin D levels <20 ng/mL had a 4-fold increased risk of severe preeclampsia. Additionally, 

women with early severe preeclampsia and small-for-gestational-age (SGA) infants had 

significantly lower vitamin D levels than infants with severe preeclampsia, but not small-for-

gestational-age infants [37]. This is further supported by a 2023 Swedish case-control study 

that identified vitamin D deficiency as a risk factor for preeclampsia [38] - suggesting that 
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vitamin D supplementation during pregnancy significantly reduces the risk of preeclampsia 

and preterm birth [39].  

Maternal vitamin D levels in the first trimester were positively associated with fetal 

growth in length and were not associated with weight or head circumference. A correlation 

was observed between a higher risk of preterm birth and a longer average gestational age. 

Second-trimester vitamin D status was not associated with fetal growth or pregnancy 

outcomes. Based on this study, it is likely that the first trimester may be a critical time for 

intervention in women with vitamin D deficiency [40]. However, a population-based 

prospective cohort study of 7098 pregnant women in the Netherlands reported an association 

between maternal vitamin D levels in the second trimester and fetal weight and head 

circumference growth [41].  

According to a study conducted in Singapore, only 2.2% of the female population had 

sufficient levels of vitamin D. However, the higher the body mass index, the greater the 

likelihood of vitamin D deficiency. It should be highlighted that the older the patient, the less 

likely they are to be deficient [42].  

Low vitamin D levels are associated with glucose homeostasis [43], excessive weight gain 

during pregnancy contributes to the risk of gestational diabetes, and low maternal vitamin D 

levels are associated with low maternal vitamin D levels because the vitamin is fat-soluble and 

moves from the blood into adipose tissue [44]. Furthermore, obesity in patients with vitamin 

D deficiency is associated with a reduced fraction of bioactive, unbound 15(OH)D [45]. 

There are contradictory data regarding the association of maternal vitamin D levels with 

preterm birth and small for gestational age (SGA) fetuses [46,47]. In a recent systematic review 

supporting the Endocrine Society's recommendations for vitamin D for pregnant women, the 

authors concluded that vitamin D supplementation may have "significant potential benefits" 

on the risk of SGA and preterm birth [48]. A systematic review and meta-analysis confirmed 

the well-documented effect of maternal vitamin D supplementation on newborn size [49]. 

Low blood 25(OH)D levels are associated with a higher rate of cesarean section, and 

vitamin D deficiency in pregnant women during labor may affect labor progression both 
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directly and indirectly through maternal complications such as preeclampsia and preterm 

labor, and may lead to a higher likelihood of cesarean section [50]. A randomized controlled 

trial conducted in Iran found that calcium and vitamin D3 significantly reduced the rate of 

cesarean section in women who developed gestational diabetes (23 vs 63%, p = 0.002). A study 

of vitamin D supplements found that taking at least 50,000 IU of vitamin D3 per month 

significantly reduced the risk of preeclampsia and gestational diabetes in women with vitamin 

D deficiency [51].  

Taking vitamin D supplements during pregnancy increases birth weight and reduces the 

risk of maternal preeclampsia [52,53], spontaneous abortion and vitamin D deficiency, fetal or 

neonatal mortality, and attention deficit hyperactivity disorder and autism spectrum disorder 

in childhood. In women with gestational diabetes, vitamin D supplementation during 

pregnancy may reduce the risk of maternal hyperbilirubinemia, polyhydramnios, macrosomia, 

fetal distress, and neonatal hospitalization [54]. 

Taking vitamin D during pregnancy at a dose of 2000 IU or more is a preventive measure 

against the development of preeclampsia, insulin resistance and bronchial asthma in early 

childhood. Vitamin D screening is indicated for all pregnant women. Doses of vitamin D 

supplements should be determined individually, taking into account laboratory tests and risk 

factors [55]. 

High maternal 25(OH)D levels prior to intervention are associated with reduced risk of 

autism [56]. 

Therefore, the authors agree that in cases of vitamin D deficiency during pregnancy, 

vitamin D supplementation is recommended. However, further research is needed to better 

define the risks, benefits, and potential public health impacts associated with such 

interventions. 

Conclusion 

• Vitamin D deficiency during pregnancy is associated with complications during 

pregnancy and childbirth; 
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• There are different opinions regarding the impact of vitamin D deficiency during 

pregnancy, which requires further research considering the characteristics of the population. 
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