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Abstract:   

Objective: Vitamin D deficiency is a serious health problem despite a general improvement in socio-economic status In jammu& 

Kashmir. The aim of this study was to evaluate maternal vitamin D status and its effect on neonatal vitamin D concentrations after a 

support programme for pregnant women was introduced. 

 

I. INTRODUCTION  

 

Vitamin D (vitD) inadequacy among pregnant women is 

prevalent worldwide, and has been associated with adverse 

pregnancy outcomes [1–10]. Developmental origins of disease 

have gained increasing attention, and maternal hypovitaminosis 

D during fetal life is one of the factors suggested to be of 

significance for future disease, including osteoporosis and 

cardiovascular disease [11–13]. Ultraviolet-B (UVB) radiation 

of the skin is considered to be the major determinant of vitD 

levels [3, 8, 14]. However, due to latitude, cutaneous synthesis 

of vitD occurs less than six months of the year in the Nordic 

countries, and dietary content is also limited [9, 14–17]. 25-

hydroxyvitamin D (25(OH)D) is metabolized in the kidneys by 

1-alpha-hydroxylase to the active form, 1,25-dihydroxyvitamin 

D (1,25(OH)2D) [3, 4, 18]. Through the vitamin D receptor, 

regulates 1,25(OH)2D hundreds of genes in a variety of body 

tissues [6, 14, 19, 20]. A major proportion of 25(OH)D and 

1,25(OH)2D binds to vitamin D-binding protein (DBP) or 

albumin (>99%) [21, 22]. Free and bioavailable fractions seem 

to be more strongly correlated to the biological activity [14, 22–
24]. Serum levels of 25(OH)D are used for evaluation of vitD 

status [3, 14, 15, 21]. The optimal levels of 25(OH)D and 

1,25(OH)2D during pregnancy are, however, not settled, and 

recommendations concerning vitD intake are diverging [4–6, 14, 

17, 25].In pregnancy, the calcium requirement of the fetus 

results in profound changes in maternal calcium homeostasis [4, 

26]. Whereas parathyroid hormone (PTH) plays a major role in 

calcium and bone metabolism in the non-pregnant state, vitD 

appears to be a prominent regulator during pregnancy [8, 27]. 

This is reflected in a two- to threefold rise in 1,25(OH)2D levels 

to increase intestinal calcium absorption, and ensure 

mineralization of the fetal skeleton [4, 26, 27]. This rise is 

dependent on sufficient 25(OH)D [28]. The relationship between 

25(OH)D and 1,25(OH)2D during pregnancy remains, however, 

unclear [18, 23, 26]. There are many determinants of 25(OH)D 

contributing to the diverse prevalence rates reported during 

pregnancy [3, 5, 9, 16, 29, 30]. A large variation in 1,25(OH)2D 

levels in third trimester has also been observed [18]. Larger 

longitudinal studies concerning 1,25(OH)2D, free and bio-

available vitamin D in pregnancy are scarce [18, 21, 23] Vitamin 

D Deficiency in Pregnancy: Vitamin D deficiency and 

insufficiency are common across the globe. Large 

epidemiological studies reveal the high prevalence of vitamin D 

in women, including antenatal and lactating mothers.[3,4,5] 

Vitamin D requirements are probably greater in pregnancy, as 

evidenced by physiologically higher 1,25-dehydroxy vitamin D 

levels seen in the second and third trimesters. While 1,25(OH) 

2D levels do not correlate directly with 25 hydroxy vitamin D 

concentrations, the physiological rise in the active metabolite, 

the enhanced intestinal calcium absorption, and enhanced fetal 

requirement of calcium (250 mg/day in the third trimester) all 

point to the importance of vitamin D biology in pregnancy. 

[6].The musculoskeletal manifestations of vitamin D deficiency 

are well known: Rickets and osteomalacia have been linked with 

the condition for nearly a century now. Myriad metabolic, 

nonskeletal associations of vitamin D deficiency are now being 

unraveled as well. Various authors report links between low 

vitamin D levels and various elements of the metabolic 

syndrome. Yet others describe the immunomodulatory, anabolic, 

anti-infective and anti-tumoral potential of vitamin D. Maternal 

secondary hyperparathyroidism and osteomalacia, neonatal 

hypocalcemia and tetany, delayed ossification of the cranial 

vertex, enlarged size of cranial, fontanelles, and impaired fetal 

bone ossification has been reported by various authors, and 

reviewed in detail by others.[6] The relationship between low 

vitamin D and adverse maternal outcomes such as pregnancy – 

induced hypertension,[7] high blood pressure in diabetic 

pregnancy,[8] gestational diabetes mellitus,[9] recurrent 

pregnancy loss,[10] preterm delivery,[11] primary Caesarian 

section,[12] and postpartum depression[13] has been 

documented in recent years. Evidence has also accumulated 

regarding the impact of maternal vitamin D levels on long-term 

health of off spring[6,14] Data related to effects of maternal 

vitamin D on skeletal integrity in childhood is conflicting. One 

study which assessed bone mass at 9 years of age, found a 

positive correlation with high maternal vitamin D,[15] whereas 

another analysis of the same longitudinal study could not detect 

any relevant association.[16] Nested case control studies have 

shown a high risk of type 1 diabetes in offspring of women with 

low levels of vitamin D during pregnancy,[17] though vitamin D 

intake from either food or supplements has not been shown to 

increase this risk in a population based cohort infants at genetic 

risk of type 1 diabetes.[18] Other authors have described the 

association of maternal vitamin D deficiency with asthma and 

impaired lung function in offspring.[19] 
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II. VITAMIN D SUPPLEMENTATION  

 

Randomized controlled trials are available to support the need 

for, and benefits of, vitamin D supplementation in pregnancy. 

While older studies were relatively smaller, and limited to 3-4 

months duration,[14] newer data proves the safety and efficacy 

of 4000 IU vitamin D, administered daily over 6 months of 

pregnancy.[20] This study by Holles et al. demonstrates a 

significant decrease in complications of pregnancy including 

primary Cesarian section, hypertensive disorders of pregnancy, 

and comorbidities of pregnancy.[20] It has not however, found 

any correlation between maternal vitamin D and birth weight. 

Simultaneously, no adverse event due to vitamin D was 

documented in any subject. The study conducted by Holles et al. 

is significant, because of the duration of the study (from 12 

weeks gestation onwards), the dose used (400, 2000, and 4000 

IU daily), the ethical decision to have a control group 

supplemented with 400 IU/day the large subject size, the need to 

take an investigational new drug approval from the US Food and 

Drug Administration, and the fact that it is the first study to 

address this question in nearly three decades. Similar results 

were found by Dawodu et al., who supplemented vitamin D in 

doses of 2000 and 4000 IU/day, from 12 to 16 weeks gestation 

onwards, to antenatal Arab women from vitamin D deficient 

regions.[21] Thus, the results of both studies can be extrapolated 

to other heliophobic, vitamin D deficient countries such as India.  

 
III. TARGETS AND STRAGIES: 

 

While there is general consensus regarding the need for vitamin 

D supplementation in pregnancy, there is confusion regarding 

optimal target levels, and the dose required to achieve them. The 

optimal level of vitamin D in no pregnant adults is defined as 

levels of 25(OH) D which are required to maintain serum 

parathormone levels and prevent secondary hyperparathyroidism. 

Following this line of thought, normal levels in pregnancy 

should be the same as those in no pregnant adults. The added 

dimensions of fetal health, and later health of offspring, however, 

complicate the issue.  

 

Normal Vitamin D Levels in Pregnancy: 

There is little consensus on what constitutes a ‘normal’ 
25(OH)D level in pregnancy. The Institute of Medicine 

recommendations suggest a normal level of 20 ng/ml in 

pregnancy, while the Endocrine Society recommends 30 ng/ml 

or more.[24,25] However, using mathematical models, Holles et 

al. suggest that pregnant women should have a circulating 

vitamin D >40 ng/ml, irrespective of how it is achieved.[14] 

They quote data from Luxwolda who states that pregnant tribal 

African women achieve levels of 60 ng/ml, when compared to 

their no pregnant peers, who enjoy mean vitamin D 

concentrations of 46 ng/ml. The minimum normal level of 40 

ng/ml in pregnancy that Holles et al. suggest for optimizing, 

vitamin D health is meant to support 1,25(OH) 2D production by 

overcoming “substrate limitation”. 

 

Recommended Daily Dose: 

The recommended target range for nonpregnant adults is 32–100 

ng/mL (80–250 nmol/L), which appears to be a safe range 

during pregnancy. In the United States, the current recommend 

dation for vitamin D intake during pregnancy is 200–400 IU/d. 

However, a previous study has shown that prenatal supplements 

that contain 400 IU of vitamin D are not adequate to achieve 

normal vitamin D levels in pregnant women or their infants.112 

Even more concerning, studies of supplementation with 800–
1600 IU vitamin D per day during the last trimester of 

pregnancy in women with 25(OH)D levels <15 ng/mL showed 

that vitamin D levels increased from 5.8 ng/mL to a mere 11 

ng/mL.74,113,114 Therefore, supplemental vitamin D in doses 

that exceed 1000 IU per day (2000–10,000 IU/d) may be 

required to achieve a normal concentration of circulating vitamin 

D in severely deficient patients. Studies with ≥2000–4000 IU 

daily of vitamin D supplementation in nonpregnant women have 

shown these amounts to be safe and effective at achieving 

normal vitamin D levels.115 Studies in pregnant women are 

underway in the United States that use vitamin D at doses of 

2000 IU and 4000 IU daily to establish vitamin D 

recommendations during pregnancy. 

 

IV. CONCLUSION  

 

At no other time during the lifespan is vitamin D status more 

important than during pregnancy, affecting not only the mother 

but also her growing fetus, and later, her growing infant. While 

there has been considerable controversy surrounding the daily 

requirement of vitamin D and what constitutes sufficiency 

during these critical periods, there is mounting evidence of the 

importance of vitamin D supplementation during pregnancy to 

achieve a total circulating 25(OH)D concentration of at least 

40 ng·mL−1, the point at which the conversion of 25(OH)D to 
1,25(OH)2D is optimized and associated with a lower risk of 

comorbidities of pregnancy and better outcomes. Past data 

suggesting that vitamin D is a teratogenic compound is 

completely unfounded at the physiological doses reviewed in 

this chapter. As has been shown, significant amounts of vitamin 

D—whether their source is sunlight or supplement—are required 

during pregnancy to protect the mother and fetus and impart 

genomic imprinting on the fetus to ensure long term health. With 

enhanced knowledge about vitamin D’s role as a preprohormone, 

it is clear that recommendations about supplementation must 

mirror what is clinically relevant and evidence-based. Future 

research that focuses on the critical period(s) leading up to 

conception and during pregnancy to correct deficiency or 

maintain optimal vitamin D status remains to be studied. In 

addition, what effects vitamin D has on genetic signatures that 

minimize the risk to the mother and developing fetus have not 

been elucidated. Clearly, while there is much more research that 

needs to be performed, our understanding of vitamin D 

requirements during pregnancy has advanced significantly 

during the past few decades. Symptomatic or documented 

vitamin D deficiency in pregnant women should be treated in the 

same manner as in nonpregnant individuals. Daily doses of 4000 

units/day are recommended for treatment in pregnancy. The use 

of lower doses of vitamin D, as contained in most prenatal 

calcium preparations (100-800 IU) cannot be condoned in 

symptomatic patients, or in those with documented low levels. 

In healthy, asymptomatic antenatal women, 1000-2000 IU can 

be supplemented daily in the second and third trimesters, 

without fear of vitamin D toxicity or teratogenicity. No safety 

data, however, is available for the first trimester with this dose, 

either. Serum alkaline phosphate, a surrogate marker of vitamin 

D deficiency, cannot be used as such in pregnancy, because of 
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the placental secretion of this enzyme. 25 hydroxy vitamin D 

levels may be measured in each trimester, if easily affordable. 

there is an urgent need for greater research in vitamin D 

therapeutics in pregnancy. While we wait for more robust data, 

we should continue to supplement this nutrient in all pregnant 

women from the 12th week of gestation onwards. Daily doses of 

1000-2000 IU can be recommended in all antenatal women in 

South Asia, without estimating serum 25(OH) D levels. Higher 

doses can be used in symptomatic antenatal women, and in those 

with documented severe deficiency. Recent studies suggest that 

higher doses, as used in non pregnant women, are safe and 

effective, and as more data become available, one may 

recommend standard weekly regimens. However at present it 

may be safest to adhere to 4000 IU/day as a standard practice in 

India. 
 

V. REFERENCES 
 

[1]. Kalra S, Malik S, John M. Gestational diabetes mellitus: A 

window of opportunity. Indian J Endocrinol Metab. 2011; 15: 

149 –51. [PMC free article] [PubMed] 
 

[2]. Kalra S, Baruah MP, Unnikrishnan AG. Hypothyroidism in 

pregnancy: From unanswered questions to questionable answers. 

Indian J Endocrinol Metab. 2013;17:200–2. [PMC free article] 

[PubMed] 
 

[3]. Mithal A, Wahl DA, Bonjour JP, Burckhardt P, Dawson-

Hughes B, Eisman JA, et al. Global vitamin D status and 

determinants of hypovitaminosis D. Osteoporos Int. 2009; 20: 

1807 –20. [PubMed] 
 

[4]. Sahu M, Bhatia V, Aggarwal A, Rawat V, Saxena P, Pandey 

A, et al. Vitamin D deficiency in rural girls and pregnant women 

despite abundant sunshine in northern India. Clin Endocrinol 

(Oxf) 2009; 70:680–4. [PubMed] 
 

[5]. Dasgupta A, Saikia U, Sarma D. Status of 25(OH)D levels 

in pregnancy: A study from the North Eastern part of India. 

Indian J Endocrinol Metab. 2012;16:S405–7. [PMC free article] 

[PubMed] 
 

[6]. Specker BL. Does vitamin D during pregnancy impact 

offspring growth and bone? Proc Nutr Soc. 2012;71:38–45. 

[PubMed] 
 

[7]. Hyppönen E, Cavadino A, Williams D, Fraser A, Vereczkey 

A, Fraser WD, et al. Vitamin D and pre-eclampsia: Original data, 

systematic review and meta-analysis. Ann Nutr Metab. 2013; 

63:331–40. [PubMed] 
 

[8]. Weinert LS, Reichelt AJ, Schmitt LR, Boff R, Oppermann 

ML, Camargo JL, et al. Serum vitamin D insufficiency is related 

to blood pressure in diabetic pregnancy. Am J Hypertens. 2014 

[In press] [PubMed] 
 

[9]. Lacroix M, Battista MC, Doyon M, Houde G, Ménard J, 

Ardilouze JL, et al. Lower vitamin D levels at first trimester are 

associated with higher risk of developing gestational diabetes 

mellitus. Acta Diabetol. 2014;51:609–16. [PubMed] 
 

[10]. Ota K, Dambaeva S, Han AR, Beaman K, Gilman-Sachs A, 

Kwak-Kim J. Vitamin D deficiency may be a risk factor for 

recurrent pregnancy losses by increasing cellular immunity and 

autoimmunity. Hum Reprod. 2014;29:208–19. [PubMed] 

[11]. Bodnar LM, Klebanoff MA, Gernand AD, Platt RW, Parks 

WT, Catov JM, et al. Maternal vitamin D status and spontaneous 

preterm birth by placental histology in the US Collaborative 

Perinatal Project. Am J Epidemiol. 2014;179:168–76. [PMC free 

article] [PubMed] 

 
[12]. Merewood A, Mehta SD, Chen TC, Bauchner H, Holick 

MF. Association between vitamin D deficiency and primary 

cesarean section. J Clin Endocrinol Metab. 2009;94:940–5. 

[PMC free article] [PubMed] 

 

[13]. Robinson M, Whitehouse AJ, Newnham JP, Gorman S, 

Jacoby P, Holt BJ, et al. Low maternal serum vitamin D during 

pregnancy and the risk for postpartum depression symptoms. 

Arch Womens Ment Health. 2014;17:213–9. [PubMed] 

 
[14]. Hollis BW, Wagner CL. Vitamin D and pregnancy: 

Skeletal effects, nonskeletal effects, and birth outcomes. Calcif 

Tissue Int. 2013;92:128–39. [PubMed] 

 

[15]. Javaid MK, Crozier SR, Harvey NC, Gale CR, Dennison 

EM, Boucher BJ, et al. Maternal vitamin D status during 

pregnancy and childhood bone mass at age 9 years: A 

longitudinal study. Lancet. 2006;367:36–43. [PubMed] 
 

[16]. Lawlor DA, Wills AK, Fraser A, Sayers A, Fraser WD, 

Tobias JH. Association of maternal vitamin D status during 

pregnancy with bone-mineral content in offspring: A prospective 

cohort study. Lancet. 2013;381:2176–83. [PMC free article] 

[PubMed] 

 
[17]. Sørensen IM, Joner G, Jenum PA, Eskild A, Torjesen PA, 

Stene LC. Maternal serum levels of 25-hydroxy-vitamin D 

during pregnancy and risk of type 1 diabetes in the offspring. 

Diabetes. 2012;61:175–8. [PMC free article] [PubMed] 

 

[18]. Marjamäki L, Niinistö S, Kenward MG, Uusitalo L, 

Uusitalo U, Ovaskainen ML, et al. Maternal intake of vitamin D 

during pregnancy and risk of advanced beta cell autoimmunity 

and type 1 diabetes in offspring. Diabetologia. 2010;53:1599–
607. [PubMed] 

 

[19]. Zosky GR, Hart PH, Whitehouse AJ, Kusel MM, Ang W, 

Foong RE, et al. Vitamin D deficiency at 16-20 weeks gestation 

is associated with impaired lung function and asthma at 6 years 

of age. Ann Am Thorac Soc. 2014;11:571–7. [PubMed] 
 

[20]. Hollis BW, Johnson D, Hulsey TC, Ebeling M, Wagner CL. 

Vitamin D supplementation during pregnancy: Double-blind, 

randomized clinical trial of safety and effectiveness. J Bone 

Miner Res. 2011;26:2341–57. [PMC free article] [Pub21. 

Dawodu A, Saadi HF, Bekdache G, Javed Y, Altaye M, Hollis 

BW. Randomized controlled trial (RCT) of vitamin D 

supplementation in pregnancy in a population with endemic 

vitamin D deficiency. J Clin Endocrinol Metab. 2013;98:2337–
46. [PubMed] 

 
[22]. Grant CC, Stewart AW, Scragg R, Milne T, Rowden J, 

Ekeroma A, et al. Vitamin D during pregnancy and infancy and 

infant serum 25-hydroxyvitamin D concentration. Pediatrics. 

2014;133:e143–53. [PubMed] 

http://ijesc.org/


 

International Journal of Engineering Science and Computing, March 2019          20385                                                                     http://ijesc.org/ 

[23]. De-Regil LM, Palacios C, Ansary A, Kulier R, Peña-Rosas 

JP. Vitamin D supplementation for women during pregnancy. 

Cochrane Database Syst Rev. 2012;2:CD008873. [PMC free 

article] [PubMed] 

 

[24]. Dietary Reference Intakes for Vitamin D and Calcium. 

Washington DC: National Academics Press; 2010. Food and 

Nutrition Board, Standing Committee  the Scientific Evaluation  

of Dietary References Intakes. 

 

[25]. Holick MF, Binkley NC, Bischoff-Ferrari HA, Gordon CM, 

Hanley DA, Heaney RP, et al. Evaluation, treatment, and 

prevention of vitamin D deficiency: An Endocrine Society 

clinical practice guideline. JClin Endocrinol Metab. 2011; 96: 19 

11–30. [PubMed] 

 

[26]. NICE.Antenatal care. [Last accessed on 2014 Apr 07]. 

Available from: http://www.nice.org.uk . 

 

[27]. Godel JC. Postition statement vitamin D supplementation: 

Recommendations for Canadian mothers and infants. [Last 

accessed on 2014 Mar 15]. Available from: http:// www. cps. 

ca/en . 

 

[28]. Marya RK, Rathee S, Lata V, Mudgil S. Effects of vitamin 

D supplementation in pregnancy. Gynecol Obstet Invest. 1981; 

12: 155–61. [PubMed] 

 

[29]. Marya RK, Rathee S, Manrow M. Effect of calcium and 

vitamin D supplementation on toxaemia of pregnancy. Gynecol 

Obstet Invest. 1987; 24:38–42. [PubMed] 

 

[30]. Marya RK, Rathee S, Dua V, Sangwan K. Effect of 

vitamin D supplementation during pregnancy on foetal growth. 

Indian J Med Res. 1988; 88:488–92. [PubMed] 

 

[31]. Kalra P, Das V, Agarwal A, Kumar M, Ramesh V, Bhatia 

E, et al. Effect of vitamin D supplementation during pregnancy 

on neonatal mineral homeostasis and anthropometry of the 

newborn and infant. Br J Nutr. 2012;108:1052–8. [PubMed] 

 

[32]. Sahu M, Das V, Aggarwal A, Rawat V, Saxena P, Bhatia 

V. Vitamin D replacement in pregnant women in rural north 

India: A pilot study. Eur J Clin Nutr. 2009;63:1157–9. [PubMed] 

Med] 

 

http://ijesc.org/

