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INTRODUCTION 

Diabetes mellitus with the first onset in pregnancy-

gestational diabetes mellitus (GDM) is a common 

complication of pregnancy.1 The frequency of GDM may 

reach up to18% depending on the population and 

diagnostic criteria used.2 Even the normal pregnancy is 

characterized by a marked reduction in maternal insulin 

sensitivity in the second and third trimesters. However, the 

reduced β cells reserve or their maladaptation to higher 

insulin demands may lead to the development of GDM. 

Resulting abnormal metabolic situation during pregnancy 

might adversely influence the fetal development (resulting 

most often in macrosomia with subsequent delivery 

complications and possibly also the postnatal health status 

of offspring due to the fetal programming). Moreover, 

GDM is a significant predictor of woman’s predisposition 

to the development of diabetes mellitus type 2 later in life 

as documented by epidemiological studies.3,4 In addition, 

GDM strongly predicts cardiovascular disease in the future 

life. The risk is increased by 70% in women with a 

previous history of GDM compared to women without this 

history.5  

Several studies have consistently shown that 1,25 (OH)2 

D concentration increases progressively during gestation 

being twice as high in late pregnancy as in postpartum or 

in non-pregnant controls.6,7 The active form 1,25 (OH)2D 
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ABSTRACT 

Background: Gestational diabetes mellitus (GDM) is a common metabolic disorder among pregnant women. It is 

important to be diagnosed and treated early to minimize complications for both the mother and the foetus. Recent studies 

found that deficiency of vitamin D is a risk factor for GDM and its supplementation may be helpful in prevention of 

GDM. Objectives were to assess vitamin D status in pregnant women with or without GDM and to find out the 

association between vitamin D deficiency and GDM. 

Methods: A total of 400 patients were included in the study, 200 pregnant women diagnosed with GDM and 200 

normoglycemic pregnant women. Serum 25 (OH) vitamin D concentration in these women were compared. 

Results: Only 6.75% of women were found to have normal vitamin D levels, all others having either insufficiency 

18.5% or deficiency 74.75%. In case group around 79% of women had vitamin D deficiency, 70.5% in control group. 

In case group around 14.5% of women had vitamin D insufficiency, 22.5% in control group. In both case and control 

group around 6.5% and 7% of women were within the normal range respectively. Mean vitamin D is 14.3 ng/ml in case 

group and 15.4 ng/ml in control group. 

Conclusion: Prevalence of vitamin D deficiency is alarmingly high in pregnant women in India and has become a re-

emerging public health issue and needs to be addressed. 
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is also produced by placenta during pregnancy with 

possible autocrine or paracrine function.8,9  

A number of studies focused on putative role of vitamin D 

deficiency in various pregnancy pathologies including 

GDM.10 Observational studies revealed correlation 

between low vitamin D levels and preeclampsia or GDM.11 

Vitamin D deficiency in pregnancy was related to the 

incidence of GDM and serum 25(OH) D was significantly 

lower in women with GDM than in those with normal 

glucose tolerance.12 Whether this association is causal 

remains however unclear.13 Furthermore, several studies 

found inverse correlation between 25(OH)D and fasting 

plasma glucose (FPG), 1 hour after load plasma glucose in 

oral glucose tolerance test (OGTT) and glycated 

haemoglobin.14  

Nowadays, GDM is a common metabolic disorder among 

pregnant women. It is important to be diagnosed and 

treated early to minimize or avoid complications for both 

the mother and the foetus. Recent studies found that 

deficiency of vitamin D is a risk factor for GDM and this 

risk factor differs from population to population. 

Therefore, levels of vitamin D in GDM women compared 

to controls give us knowledge about our population status 

and the strategies to reduce or avoid hypovitaminosis D 

and GDM. Vitamin D supplementation to pregnant women 

may be helpful in the prevention strategy of GDM and the 

serious complications which can affect both the mother 

and the baby in the future. 

Aims and objectives 

Aims and objectives were to assess vitamin D status in 

pregnant women with or without GDM and to find out the 

association between vitamin D deficiency and GDM. 

METHODS 

The present case-control study was conducted in the 

Postgraduate Department of Obstetrics and Gynecology, 

Lalla Ded Hospital, an associated hospital of GMC, 

Srinagar after obtaining the ethical clearance from the 

institutional ethical committee between July 2020 to 

January 2022.  

Inclusion criteria 

All low-risk pregnant mothers visiting as out patients or 

admitted in labor ward were selected, gestational diabetes 

mothers as study group (group-A) and normoglycemic 

mothers as control group (group-B). Vitamin D 

concentration in these women were compared.  

Exclusion criteria 

Exclusion criteria included women with chronic 

hypertension, renal disease, hypothyroidism, collagen 

vascular disease, diabetes mellitus and multiple 

pregnancy, other complications (PIH, anemia, 

preeclampsia) not willing for study, on steroids, 

metformin, any drug that interferes with vitamin D 

metabolism like anti-epileptics and nifedipine.  

Statistical methods 

The recorded data was compiled and entered in a 

spreadsheet (Microsoft excel) and then exported to data 

editor of statistical package for the social sciences (SPSS) 

version 20.0 (SPSS Inc., Chicago, Illinois, USA). 

Continuous variables were expressed as mean±SD and 

categorical variables were summarized as frequencies and 

percentages. Graphically the data was presented by bar and 

pie diagrams. Student’s independent t-test was employed 

for comparing continuous variables. Chi-square test was 

applied for comparing categorical variables. A p value of 

less than 0.05 was considered statistically significant.  

RESULTS 

Data regarding age, socio-economic class, educational 

status, parity, body mass index were recorded. Details 

regarding previous history of GDM, family history of 

diabetes mellitus, previous pregnancy outcome was 

recorded. Thorough clinical examination was done and 

vitals like blood pressure and pulse rate were recorded. 

Venous blood samples for 25(OH) vitamin D estimation 

were collected after 12 hours overnight fasting, protected 

from light, centrifuged and stored at – 200°C until 

analysis. 25 (OH) vitamin D estimation were done using 

chemiluminescent immunoassay (CLIA). Value of 25 

(OH) vitamin D ≤20 ng/ml was the cut off to define 

vitamin D deficiency.  

Table 1: Comparison based on BMI in cases and 

controls. 

BMI  
Cases  Controls  

P value  
No.  % No.  % 

<18.5  1  0.5  3  1.5  

0.002*  

18.5-24.9  93  46.5  101  50.5  

25.0-29.9  79  39.5  89  44.5  

≥30.0  27  13.5  7  3.5  

Total  200  100  200  100  

Mean±SD  25.7±4.19  24.5±3.47  

*Statistically significant difference (p value<0.05); p value by 

student’s independent t-test 

Mean age of case group is 27.3±6.54 and that of controls 

is 26.9±5.83. Majority of patients fall between 21-30 

years. Mean body mass index (BMI) of cases is 25.7±4.19 

kg/m2 and that of controls is 24.5±3.47 kg/m2. It is 

observed that the difference in BMI between two groups is 

statistically significant (p value=0.002). Mean gestational 

age of cases was 32.7±3.97 weeks and of controls were 

33.2±3.42 weeks. Mean sun exposure of cases is 4.6±1.83 

hours and that of controls is 4.8±1.54 hours. Mean vitamin 

D levels of cases is 14.3 ng/ml and that of controls is 15.4 

ng/ml. In cases 158 (79%) had vitamin D deficiency (0-20 
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ng/ml), 29 (14.5%) had insufficiency (21-30 ng/ml) and 13 

(6.5%) had normal levels (>30 ng/ml). While in controls 

141 (70.5%), 45 (22.5%) and 14 (7%) had deficiency, 

insufficiency and normal levels. 

Table 2: Vitamin D status of cases and controls. 

Duration 

(hours)  

Cases  Controls  
P 

value  

No.  %  No.  %   

Deficiency (0-

20 ng/ml)  
158  79.0  141  70.5  

0.107  

Insufficiency 

(21-30 ng/ml)  
29  14.5  45  22.5  

Normal (>30 

ng/ml)  
13  6.5  14  7.0  

Total  200  100  200  100  

Table 3: Comparison based on vitamin D levels 

(ng/ml) in cases and controls. 

Group  N  Mean  SD  95% CI  P value  

Cases  200  14.3  6.53  
12.71- 

19.52  
0.112  

Controls  200  15.4  7.19  
13.95- 

21.09  

Table 4: Comparison based on gestational age in cases 

and controls. 

Gestational age  

(weeks) 

Cases  Controls  
P 

value  

No.  %  No.  %   

32 87  43.5  65  32.5  

0.178  
33 53  26.5  54  27.0  

34 60  30.0  81  40.5  

Total  200  100  200  100  

Mean±SD 32.7±3.97  33.2±3.42  

Table 5: Duration of sun exposure in cases and 

controls. 

Duration of sun  

exposure 

(hours) 

Cases  Controls  
P 

value  

No.  %  No.  %   

0-4  73  36.5  61  30.5  

0.238 
4-8   126  63.0  136  68.0  

8-12  1  0.5  3  1.5  

Total  200  100  200  100  

Mean±SD  4.6±1.83  4.8±1.54  

DISCUSSION 

Of the 400 antenatal women included in the study, only 

6.75% of women were found to have normal vitamin D 

levels, all others having either insufficiency 18.5% or 

deficiency 74.75%. In India there is a very high prevalence 

of low level of vitamin D among pregnant women in spite 

of our country being tropical. Mean exposure to sun in case 

group is 4.6±1.83 and control group is 4.8±1.54. The 

Vitamin D status is analysed. It is observed that, in case 

group around 79% of women had vitamin D deficiency, 

whereas it is 70.5% in control group. In case group around 

14.5% of women had vitamin D insufficiency whereas it is 

22.5% in control group. In both case and control group 

around 6.5% and 7% of women were within the normal 

range respectively. Mean vitamin D is 14.3 ng/ml in case 

group and 15.4 ng/ml in control group. The association 

between GDM and vitamin D deficiency is controversial. 

Savvidou et al investigated maternal serum 25(OH) D 

levels at 11+0-13+6 weeks of gestation in three groups of 

complicated pregnancies including women who had type 

2 diabetes, women who subsequently developed GDM and 

non-diabetic women who delivered macrosomic neonates, 

and they failed to find a significant difference in vitamin 

D levels compared to those in non-diabetic controls.15 

Similarly, Makgoba et al examined first-trimester maternal 

serum 25(OH) D levels and GDM in a case-control study 

of 90 pregnant women and did not find an evidence of an 

association in women with GDM compared to 158 

controls.16 On the other hand, there are several studies 

which reported a significant association between vitamin 

D deficiency and GDM. Recently, Zuhur et al studied 234 

cases of GDM and 168 controls in Turkey and reported 

that only severely deficient maternal serum 25(OH)D 

levels (<5.2 ng/ml) were significantly associated with an 

elevated relative risk of GDM.17 Likewise, Maghbooli et 

al studied maternal vitamin D deficiency and GDM in a 

cross-sectional study of 741 pregnant women at 24-28 

weeks gestation and found significantly lower levels of 

25(OH)D in women with GDM compared to 

normoglycaemic controls.18 They reported higher rate of 

severe vitamin D deficiency (<10 ng/ml) (70.6%) 

compared to that in our study (44.6%) and suggested that 

severe vitamin D deficiency might contribute to insulin 

resistance. Zhang et al studied vitamin D deficiency in 

early pregnancy (mean gestational age: 16 weeks) and 

found a 2.66-fold increased risk of GDM in women with 

vitamin D deficiency.19 The prevalence of vitamin D 

deficiency (<20 ng/ml) was found to be high in 20% of 

women in this cohort. In a study by Farrant et al the 

participants with vitamin deficiency received vitamin D 

and calcium supplementation at the 30th week; no 

association was found between vitamin D deficiency and 

gestational diabetes. However, it should be noted that this 

study was limited to women admitted to the hospital and 

its results could not be generalized to the whole 

population, and is also in line with our results. Clinical 

trials in different part of world have shown that the effect 

of vitamin D supplementation in pregnant women 

increases birth weight and height.20  

Limitations 

There are some limitations that should be noted. The 

sample size taken was small and hence a large randomized 

controlled trial is necessary to determine the vitamin D 
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levels in pregnancy and to draw guidelines regarding 

screening and supplementation. 

CONCLUSION 

Based on our study, there are many women who are 

deficient in vitamin D and many others who are 

insufficient. Prevalence of vitamin D deficiency is 

alarmingly high in pregnant women in India and has 

become a re-emerging public health issue. Due to lack of 

vitamin D level screening, many women go undetected 

and are suffering from adverse outcomes including in 

newborn. So, there is a need to identify them early in 

pregnancy and supplementing pregnant women with 

vitamin D and to decrease the likelihood of them 

developing complications. We would like to conclude this 

study saying that in a country like India where the 

prevalence of vitamin D deficiency among pregnant 

women is high, adequate sun exposure, dietary intake and 

supplementation is necessary. Only viable option is 

fortification of food products and supplementation of 

vitamin D to population at risk. Policies and 

recommendations should be drawn up by the Government 

of India to combat the pandemic that’s rising silently. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Reece EA, Leguizamón G, Wiznitzer A. Gestational 

diabetes: the need for a common ground. The Lancet. 

2009;373(9677):1789-97. 

2. Weinert LS. International Association of Diabetes and 

Pregnancy Study Groups recommendations on the 

diagnosis and classification of hyperglycemia in 

pregnancy: comment to the International Association 

of Diabetes and Pregnancy Study Groups Consensus 

Panel. Diabetes Care. 2010;33(7):e97.  

3. Bellamy L, Casas JP, Hingorani AD, Williams D. 

Type 2 diabetes mellitus after gestational diabetes: a 

systematic review and meta-analysis. The Lancet. 

2009;373(9677):1773-9.   

4. Kaaja R, Rönnemaa T. Gestational diabetes: 

pathogenesis and consequences to mother and 

offspring. Rev Diabetic Stud. 2008;5(4):194.  

5. Sullivan SD, Umans JG, Ratner R. Gestational 

diabetes: implications for cardiovascular health. Curr 

Diabetes Rep. 2012;12:43-52. 

6. Barrett H, McElduff A. Vitamin D and pregnancy: An 

old problem revisited. Best Pract Res Clin Endocrinol 

Metab. 2010;24(4):527-39. 

7. Shin JS, Choi MY, Longtine MS, Nelson DM. 

Vitamin D effects on pregnancy and the placenta. 

Placenta. 2010;31(12):1027-34.  

8. Weisman Y, Harell A, Edelstein S, David M, Spirer 

Z, Golander A. 1 α, 25-Dihydroxyvitamin D3, and 24, 

25-dihydroxyvitamin D3 in vitro synthesis by human 

decidua and placenta. Nature. 1979;281(5729):317-9. 

9. Evans KN, Bulmer JN, Kilby MD, Hewison M. 

Vitamin D and placental-decidual function. J Soc 

Gynecol Investig. 2004;11(5):263-71. 

10. Hirani V, Mosdøl A, Mishra G. Predictors of 25-

hydroxyvitamin D status among adults in two British 

national surveys. Br J Nutr. 2008;101(5):760-4. 

11. Alzaim M, Wood RJ. Vitamin D and gestational 

diabetes mellitus. Nutr Rev. 2013;71(3):158-67. 

12. Soheilykhah S, Mojibian M, Rashidi M, Rahimi‐

Saghand S, Jafari F. Maternal vitamin D status in 

gestational diabetes mellitus. Nutr Clin Pract. 

2010;25(5):524-7.   

13. Poel YH, Hummel P, Lips PT, Stam F, Van Der Ploeg 

T, Simsek S. Vitamin D and gestational diabetes: a 

systematic review and meta-analysis. Eur J Int Med. 

2012;23(5):465-9. 

14. Marchetti P. Islet inflammation in type 2  diabetes. 

Diabetologia. 2016;59:668-72. 

15. Zhou J, Su L, Liu M, Liu Y, Cao X, Wang Z, et al. 

Associations between 25-hydroxyvitamin D levels 

and pregnancy outcomes: A prospective observational 

study in southern China. Eur J Clin Nutr. 

2014;68:925-30.  

16. Savvidou MD, Akolekar R, Samaha RB, Masconi AP, 

Nicolaides KH. Maternal serum 25-hydroxyvitamin D 

levels at 11(+0) -13(+6) weeks in pregnant women 

with diabetes mellitus and in those with macrosomic 

neonates. BJOG. 2011;118:951-5.   

17. Baker AM, Haeri S, Camargo CA Jr, Stuebe AM, 

Boggess KA. First-trimester maternal vitamin D 

status and risk for gestational diabetes (GDM) a 

nested case-control study. Diabetes Metab Res Rev. 

2012;28:164-8.   

18. Maghbooli Z, Hossein‐nezhad A, Karimi F, Shafaei 

AR, Larijani B. Correlation between vitamin D3 

deficiency and insulin resistance in pregnancy. 

Diabetes/Metab Res Rev. 2008;24(1):27-32.   

19. Zuhur SS, Erol RS, Kuzu I, Altuntas Y. The 

relationship between low maternal serum 25-

hydroxyvitamin D levels and gestational diabetes 

mellitus according to the severity of 25-

hydroxyvitamin D deficiency. Clinics (Sao Paulo). 

2013;68:658-64.  

20. Jalandra R, Joon A, Chahal J. Deficiency of Vitamin 

D among Females of Northern India. Int J Innov Res 

Sci Eng Technol. 2017;6(6):1. 

 

 

 

 

 

Cite this article as: Mantoo AJ, Jahan A, Younus Z, 

Hamid U. Relationship of vitamin D deficiency and 

gestational diabetes mellitus in pregnant women. Int J 

Reprod Contracept Obstet Gynecol 2024;13:2042-5. 


